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Forward
We are glad that we are celebrating the Decennial of our Women Scientists Forum: Matru Vedike. We look forward to greater 
achievements in everything connected with Matru Vedike: More women to be attracted to a career in Science, and greater achieve-
ments in all facets of science: scio-cultural, psychispiritual, econopolitical, and physical-materials sciences. 

There is a dearth of “Women in Science” all over the world, more so in Bharat, where women shines in quantity as well as quality in 
every other field except hard sciences. There is thus on intense need to encourage – give real courage to women in larger numbers 
in soft as well as hard sciences (psychospiritual, socio-cultural and materials sciences). To a very large extent, we have succeeded 
in our efforts. This is evident from the increase in number of participants in the Women Science Congress as well as in the improve-
ments in the quality of research – review papers presented at the women’s Science Congress. 
The successful conduct of Women’s Science Congress annually has made a great impact nationally. And women are boldly facing 
the challenges in all fields of human activity in Bharat, in literature, in education administrations, in science administration, in legal 
profession, and of course in politics as well as bureaucracy. Their number is increasing in all these fields. And most importantly, they 
are occupying many positions of power and influence. 
Scientific career in experimental materials and physical sciences is much different from the rest of careers. It is a field of and for 
original thinking. It is a field of creative activity, and above all, it needs a prolonged (day & nights) continuity in thought and action. 
This needs a greater concentration and attention. Often, it needs many sacrifices at the personal as well as social levels; and at the 
family level, it needs a spouse who not only understands the intensity of scientific commitment but also appreciates the need for 
24x7 engagement in the field of science, especially the materials sciences. If you read the life stories of Nobel laureates, including 
those from Bharat (C. V. Raman, S. Chandrashekar, Hargovind Khorana, Ramakrishnan Venkataraman, or even great Bharatiya 
scientists like Yellapragada Subba Rao, P. C. Ray, J. C. Bose, G.N. Ramachandran and C. N. R. Rao), it becomes clear that mate-
rials science is a life -  long passion for them. 

Women generally have an additional role – that of a mother. And naturally, Nobel laureates are few amongst women. Scientific 
achievements of women therefore need a greater appreciation than that of men. Women should be proud of such achievements 
that give them greater comfidence and courage. It is for this reason that we consider Madame Marie Curie as the ideal of a women 
scientist and we celebrate her birth anniversary. Fortunately, it coincides with the birth anniversary of Sir C. V. Raman – the only 
Indian to work in India under Indian conditions and received a Nobel Prize. 

As with all Science Congress we conduct (Karnataka Science Congress in Kannada and Women’s Science Congress), we 
consider science in the broad perspective of applying scientific thinking in both experiencial, experimental or social activities. For 
practical purposes, these are broadly in twelve themes (which we named after great Indian Scientists) as follows: (1) Panineeyam: 
Humanities & Linguistic Sciences; (2) Patanjaleeyam; Psychospiritual & Philosophical Sciences; (3) Bharateeyam; Sociocultur-
al Sciences, Arts, Music & Natyasastra; (4) Kautilyeeyam: Economic, Political Sciences & Arthasastra; (5) Dhanvantareeyam; 
Health, Medical Sciences & Ayurveda; (6) Parashareeyam; Agricultural, Horticultural & Animal Sciences, Fisheries, Forestry; (7) 
Vasundareeyam: Cosmology, Ecology, Environmental & Earth Sciences; (8) Nagarjuneeyam: Chemical, Biological & Materials 
Sciences; (9) Bhaskareeyam: Physical, Mathematical & Astro-Physical Sciences; (10) Bharadvajeeyam: Civil, Mechanical, Aero-
space & Transportation Sciences; (11) J. C. Boseeyam: Electronics, Electrical, Energy & Communication Sciences; (12) Varahami-
hiram: Information Technology, Biotechnology, Nanotechnology, Food Technology and Frontier Sciences. 

It is heartening to note that this arrangement is broadly accepted by the scientific community. We look forward to greater and better 
participation in each of these fields. 
In this Decennial Women’s Science Congress, we would like to indicate our role in motivation of women towards their liberation 
and empowerments. There are many icons for inspiration. We have identified a very large number of women who have achieved 
laudable positions of power, prestige and influence and honoured them in our Science Congress (Kannada Vijnana Sammalana as 
well as National Women’s Science Congress). They are the ideal models for imitations. We instituted Madame Marie Curie Mahila 
Vijnana Puraskara and the following eminent and erudite women scientists have received these Puraskara: (1) Dr. Vijayalakshmi 
Ravindranath, Fomer Director, NBRC; (2) Dr. G. V. Satyavathi, Former DG-ICMR; (3) Dr. B. Meena Kumari, Dy. DDG-ICAR; (4) Dr. 
Vaidehi Ganesan, Former Scientist, IGCAR; (5) Dr. Tessy Thomas, Project Direct, AGNI Missiles, DRDO; (6) Prof. H. S. Savithri, 
IISc; (7) Dr.  Lakshmi Kantam, Former Director  CSIR-IICT, Hyderabad; (8) Ms. J. Manjula, first women DG(E&CS) DRDO; (9) Dr. 
Sowmya Swaminathan, Director General, ICMR; (10) Prof. Shashikala Wanjari, VC, SNDTWU, Mumbai. 
In addition to Marie Curie Mahila Vijnana Puraskara, we have also instituted C. V. Raman Mahiala Vijnana Puraskara, in Physical, 
Astrophysical, Mathematical and Materials Sciences. Recipients of this prestigious Puraskara include: (1) Prof. Sujatha Ramadorai, 
TIFR & Member, NKC; (2) Prof. Rohini Godbole, IISc; (3) Dr. N. Valarmathi, Project Director RISAT, ISRO;(4)  Prof. Riddhi Shaw, 
JNU, New Delhi; (5) Prof. Shobhana Narasimhan, Theoretical Sciences Unit of JNCASR; (6) Prof. Shrubabati Goswami of Physical 
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Research Laboratory, Ahmedabad; (7) Prof. Anuradha Mukhopadhya, VC, DHWU, West Bengal.
Our attempt of honouring women scientists is not confined to Marie Curie Mahila Vijnana Puraskara (general) and C. V. Raman 
Mahila Vijnana Puraskara in the field of Physical, Astrophysical, Mathematical and Materials Sciences. In the Kannada Vijnana Sam-
melana, we have instituted special puraskaras in honour of Bharat Ratnas of Karnataka, viz. Dr. M. Visvesvaraya; Dr. Bhimsen 
Joshi and Dr. C. N. R. Rao. Many eminent Kannadiga women have been honoured with these puraskaras and these include : (1) 
Dr. Gangubhai Hangal; (2) Prof. M. S. Shaila; (3) Dr. R. Nagarathna; (4) Dr. Sudha Murthy; (5) Dr. Vijayalakshmi Deshmane; (6) Dr. 
Vijayalakshmi Basavaraj; (7) Dr. Meera Kaushal; (8) Dr. S. R. Savithri; (9) Dr. Meena R. Chandavarkar; (10) Dr. Vasundara Bhupati; 
(11) Dr. Sarvamangala Shankar; (12) Dr V. Shubha; (13) Prof. Sandhya S. Visweswariah. 

It s evident from the above that there is no organization other then Swadeshi Vijnana Andolana-Karnataka and its Women Scientists 
Forum (Matru Vedike) which has take up the cause of women in Science with such intensity and passion. 

There is another aspect which needs special mention: The National Women’s Science Congress is conducted exclusively and 
entirely by the Women Scientists Forum. There is no “male domination” at any stage. This has given greater confidence, courage, 
camaraderie and collective – cooperative spirit amongst the women scientists. We can certainly conclude that women can do what-
ever a man can do, but we should remember that motherhood is something that only women can do. We recall our motto: ennobling 
motherhood and enabling women to leadership in science. Not necessarily in science alone, but in all fields of human activity. 

(Prof. K. I. Vasu)                                                        (Sri. Ramesh. H)
Stapaka-Poshaka-Margadarshaka of                                                                     General Secretary
Swadeshi Vijnana Andolana-Karnataka                                      Swadeshi Vijnana Andolana-Karnataka
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EDUCATIONAL THERAPY: “INCREASING MULTIPLE INTELLIGENCE”

K. S. Jhansi 
from ASHA:”The Hope” – A counseling and Therapy Centre for overall wellbeing. jansiks@ymail.com

Educational Therapy is a form of therapy used to treat individuals with learning differences, disabilities, and challenges. This form 

of therapy offers a wide range of intensive interventions that are designed to remediate learning problems. These interventions are 

individualized and unique to the specific learner.

Specific positive results can include based on their Interest (Skill)

• Focusing level will increase

• Increasing in Memory Skills

• Improve in Strength and weakness

• Increase in learning skill

Some students have focusing problems. Attention deficits make the student less available for learning. If the student isn’t attending to 
the information being presented, then the student isn’t learning. Traditional methods involve medicating the student, but educational 
therapists are able to work with students and teach them how to focus and attend. Students today are expected to hold vast amounts 

of information in their memory banks. Many students are weak in this area as well. Memory skills can be strengthened like any skill, 

which in turn affects academics in a positive manner.

Cross lateral kinesthetic exercises may be used to strengthen proprioception skills. 

These physical exercises are thought to strengthen cognitive skills.

Educational therapy addresses the underlying learning skills that affect academics. These skills would 

include visual and auditory processing, attention, and focusing as well as memory skills. The student only receives the skills that he/

she is weak in. Each student is different and has unique strengths and weaknesses. Therefore, educational therapy is best equipped 

to deal with helping students with learning differences reach their highest potential.

By addressing the processing of information, focusing issues, and memory skills, as well as academics, the educational therapist 

is better able to treat the underlying problem of the learning difference that is keeping the student from succeeding in the academic 

arena. This sometimes seems illogical to people, as they feel that the only way to fix an academic problem is to offer more academics. 
This rarely is a long term solution to the problem of poor academics, since piling on more academics only fatigues and burdens an 

already frustrated student. Educational therapy is better equipped to deal with the problem of processing information. This in turn 

leads to stronger academics.

Educational therapists help kids by:

• Recognizing that behavior issues may be caused by underlying learning and attention issues 

• Teaching strategies to help improve concentration, memory and attention 

• Teaching organizational skills 

• Developing a treatment plan by giving both formal and informal assessments, tracking progress and adapting the treatment plan 

as needed 

• Providing a safe environment for kids to talk about their feelings about school and learn how to self-advocate 

• Acting as a liaison between home and school

One of the hottest issues in the educational parlance is 
learning disabilities. The topic has reached to its point 

on how learning facilitators should deal with students whose 
learning needs are different from the ordinary learners.

Much has been written and said about multiple intelligences, 
however, educators, psychologists and researchers do not 
stop in exploring the best possible ways to help the kind of 
learners develop and unleash their potentials to the optimum 
level.

Howard Gardner initially formulated a list of seven intelligenc-
es. His listing was provisional. The first two have been typically 
valued in schools; the next three are usually associated with 
the arts; and the final two are what Howard Gardner called 
‘personal intelligences’.
In the 1940s, parallel development of the field took place in Eu-

rope and the United States, influenced by the work of pioneers 
like August Aichorn and Katrina DeHirsch, in Germany. 
DeHirsch wrote of the “treatment alliance” between the educa-
tional therapist and the child, while distinguishing the differenc-
es between educational therapy and psychotherapy.

The goals of educational therapy’s treatment plan include de-
veloping clients’ strategic us of strengths to foster learning, 
develop autonomy and understand the relationship between 
learning and social/emotional functioning. (Ficksman and Ade-
lizzi, 2010)

In the UK in the 1960s Irene Caspari, Principal Psychologist 
at the Tavistock Centre, London, became a leading trainer 
and exponent of a more psychoanalytic version of educational 
therapy, leaving money for the establishment of a ‘Forum for 
the Advancement of Educational Therapy’. 
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It was Caspari’s belief that a child might learn more effectively 
when an academic learning program went hand in hand with 
‘expression work’ which tapped into a child’s deeper feelings, 
and that it therefore beloved the therapist to be aware of, and 
to work with, such feelings as well as with his/her own relation-
ship with the child as a learner.

2. Review of Related Literature

• The study was grounded on the theory of Multiple Intelligenc-
es developed by Harvard University psychologist
• Howard Gardner and first appeared in Frames of Mind: The 
Theory of Multiple Intelligences. In Frames of Mind,

• Gardner explored the question: “What are the mental abilities 
that support the wide range of adult roles over time and across 
culture?” Gardner took a unique approach.

• Rather than defining intelligence in terms of IQ scores, he 
offered an alternative view and suggested that intelligence be 
described as the combination of psychological and biological 
characteristics that enable individuals to solve problems or 
create products that are valued in one or more cultures

Findings/Discussions : Demographic profile of participants 
in the study showed that only ten percent (10%) of them 
considered themselves as Naturalist, Musical, Mathematical, 
Bodily-Kinesthetic, Intrapersonal, and Visual in intelligence. 
The remaining two categories, namely, Linguistics and Inter-
personal were even slightly lower in frequency than the first six 
intelligences. The finding implied that students with learning 
disabilities viewed themselves low when it cameto evaluate 
their abilities and skills. It was evidenced by literature on char-
acteristics of students who learned differently.

TYPES OF MULTIPLE INTELLIGENCES

1. Visual Intelligence of a child

• Ability to perceive the visual. These learners tend to think in 
pictures and need to create vivid mental images to retain infor-
mation. They enjoy looking at maps, charts, pictures, videos, 
and movies.

• The child will learn very quickly and implement very fastly.

2. Verbal / Linguistic Intelligence of a child

• Ability to use words and language. These learners have high-
ly developed auditory skills and are generally elegant speak-
ers. They think in words rather than pictures.

3. Logical / Mathematical Intelligence of a child

• Ability to use reason, logic and numbers. These learners 
think conceptually in logical and numerical patterns making 
connections between pieces of information. 

• Always curious about the world around them, these learners 
ask lots of questions and like to do experiments.

4. Bodily / Kinesthetic Intelligence of a child

• Ability to control body movements and handle objects skill-
fully. These learners express themselves through movement. 

• They have a good sense of balance and eye-hand co-ordi-
nation. (E.g. ball play, balancing beams). Through interacting 
with the space around them, they are able to remember and 
process information.

5. Musical / Rhythmic Intelligence of a child

Ability to produce and appreciate music. These musically in-
clined learners think in sounds, rhythms and patterns. They 
immediately respond to music either appreciating or criticizing 
what they hear. Many of these learners are extremely sensitive 
to environmental sounds (e.g. crickets, bells, dripping taps).

6. Interpersonal Intelligence of a child

• Ability to relate and understand about others. These learn-
ers try to see things from other people’s point of view in order 
to understand how they think and feel. They often have an 
uncanny ability to sense feelings, intentions and motivations. 

• They are great organizers, although they sometimes resort 
to manipulation. Generally they try to maintain peace in group 
settings and encourage co-operation. They use both verbal 
(e.g. speaking) and non-verbal language (e.g. eye contact, 
body language) to open communication channels with others.

7. Intrapersonal Intelligence of a child

• Ability to self-reflect and be aware of one’s inner state of 
being. These learners try to understand their inner feelings, 
dreams, relationships with others, and strengths and weak-
nesses.
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What type of method they are using in schools to educate 
the children : Traditionally, schools have emphasized the 
development of logical intelligence and linguistic intelligence 
(mainly reading and writing). While many students function 
well in this environment, there are those who do not. Gardner’s 
theory argues that students will be better served by a broader 
vision of education, wherein teachers use different methodol-
ogies, exercises and activities to reach all students, not just 
those who excel at linguistic and logical intelligence

• You will provide opportunities for authentic learning based 
on your students’ needs, interests and talents. The multiple 
intelligence classroom acts like the “real” world: the author and 
the illustrator of a book are equally valuable creators. Students 
become more active, involved learners

• Parent and community involvement in your school may in-
crease. This happens as students demonstrate work before 
panels and audiences. Activities involving apprenticeship 
learning bring members of the community into the learning 
process

• Students will be able to demonstrate and share their 
strengths. Building strengths gives a student the motivation to 
be a “specialist.” This can in turn lead to increased self-esteem

• When you “teach for understanding,” your students accu-
mulate positive educational experiences and the capability for 
creating solutions to problems in life.

Math/Logic-Smart: When baking cookies or cooking dinner 
with your child, allow him or her to use the measuring uten-
sils and point out how people use math in daily life. Play log-
ic-based games such as chess or checkers; even Legos lend 
themselves to the development of math and logic skills.

How the Learning Skills is differ in different Age Group

Infants/Babies (0 – 2 years) : Raising a baby, especially for 
the first time, is both exciting and challenging.  This is a time for 
developing the bonds that will last a lifetime providing the child 
with the inner resources to develop self-esteem and the ability 
to relate positively with others.  It is also the time for parents 
to begin to discover who this new person really is.  Each child 
is unique and it is imperative that parents learn to understand, 
respect, support and encourage the unique characteristics and 
abilities of each child.

Toddlers/Preschoolers (2 – 5 years) : When a child takes 
the first step on his or her own, a new phase in development 
begins.  At this stage children are now free to roam around 
their world.  It is a time for active exploration of their environ-

ment.  Language development takes major leaps which leads 
to learning the names of objects of interest, the ability to ask 
for things and as they discover their independent nature, yes, 
they develop the ability to say “NO!”

School Age Children (6 – 12 years) : Raising school age 
children can be awesome.  Watching them try new activities, 
cheering them on at athletic events and applauding their ac-
complishments at recitals are usually some of the high points 
for most parents.  However, achieving success is often pre-
ceded with frustration and sometimes learning to accept one’s 
weaknesses as will as celebrating and building on strengths.  
When will equipped parents can be excellent coaches for their 
child no matter what the endeavor.

Adolescents/Teenagers (13 – 18 years) : There is no doubt 
that for most families, the teen years present a challenge for 
both parents and children.Middle School is not fondly remem-
bered by most who attend.  It is often fraught with scary body 
changes, bullying by peers and a new surge for independence.  
This leads to passive-aggressive behavior (“I’ll do it in a min-
ute”), self-consciousness (“What are you staring at?”) and 
self-doubt (“I’m not good at anything.”) and/or over-confidence 
(“Well, I thought I could do that.”) and of course moodiness 
(“Leave me alone.”).
Conclusion : The interviews proved to be a self reflection ex-
ercise especially for the mentors. They reflected on their own 
activity both as mentors and as teachers and found new and 
challenging paths to follow in their future activity. In order to 
determine the dominant type of intelligence, the mentor should 
observe the beginning teacher for a period of time, performing 
different tasks. The direct observation may be completed by 
interviews and/or tests. The mentor could identify the mentees’ 
interests and strengths and devise a very personalized action 
plan for the future teachers. The next step would be generating 
a list of activities that fits the mentoring programme. In addi-
tion to the activities suggested by the interviewed mentors, we 
shall suggest some more:

The verbal –linguistic intelligence is considered by Gardner 
“the most widely and most democratically shared across the 
human species” (Gardner, 1993, p.78). This type of intelli-
gence may be used in speaking and listening activities, such 
as group discussions, presentations in front of the other begin-
ning teachers and mentors, telling the experiences that occur 
in the classroom. It may also be used in writing: the begin-
ning teachers may be asked to write essays about a particular 
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teaching experience, to write on blogs or forums of discus-
sions for beginning teachers, to write newsletters or essays 
regarding different aspects of the teaching process. If the be-
ginning teachers prove to be more logical-mathematical orient-
ed, the mentor should think of activities such as: open-ended 
problems to be solved by the beginning teachers; devising a 
strategy to achieve a certain goal from the action plan; creat-
ing/ using computer programs to perform certain tasks, or even 

creating a web site for beginning teachers; arranging pictures 
or parts of a text describing a didactic strategy in a logical or-
der; asking the beginning teachers to make predictions about 
what might happen next in a sequence of a lesson; rating the 
mentees’ activity and/or competences in accordance with a 
given performance standard. The explanations for such teach-

ers could be given using analogies, mind maps, Venn 
diagrams, key concepts, graphics.
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NARI VIMASHA KE VIVIDH PAHALU

lÉÉUÏ ÌuÉqÉÉï Måü ÌuÉÌuÉkÉ mÉWûsÉÔ
Dr. Y. Usha

Asst. Prof. V. V. S. First Grade College, Bengaluru-560 079 E-mail: usharghu20@gmail.com

1) uÉæÌSMü MüÉqÉ xÉå sÉåMüU AÇaÉëåeÉÏ Måü AÉaÉqÉlÉ iÉMü 
AjÉÉïiÉç APûÉUWûuÉÏ ÉiÉÉoSÏ Måü AÇiÉ iÉMü xÉqÉÉeÉ qÉåÇ AÉL 
AlÉåMü mÉÍÉuÉiÉïlÉÉãÇ Måü MüÉUhÉ lÉÉUÏ ÎxjÉÌiÉ pÉÏ mÉËUuÉÌiÉïiÉ 
WûÉãiÉÏ WûUÏ | uÉæÌSMü MüÉsÉ MüÐ lÉÉUÏ MüÉã eÉÉã AÍkÉMüÉU 
mÉëÉmiÉ jÉå | uÉå xÉqÉrÉÉlÉÑxÉÉU mÉËUuÉÌiÉïiÉ WûÉãlÉå Måü MüÉUhÉ 
ÌuÉsÉÏlÉ WûÉã cÉÑMåü Wæû | xÉqÉÉeÉ qÉåÇ MÑümÉëjÉÉAÉãÇ Måü mÉëcÉsÉlÉ 
lÉå lÉÉUÏ MüÉã oÉÑUÏ iÉUWû eÉMüÄQû UZÉÉ jÉÉ | ClÉqÉåÇ SWåûeÉ 
mÉëjÉÉ MüÉ ÉÏwÉï xjÉÉlÉ jÉÉ | CxÉ MüÉUhÉ rÉÉãarÉ MülrÉÉAÉã 
MüÉã pÉÏ aÉÉïoÉ qÉÉ oÉÉmÉ ArÉÉãarÉ uÉU MüÉã xÉÉãmÉ SåiÉå | QûÉÇÄ 
qÉeÉÏqÉSÉU Måü ÉoSÉãÇ qÉåqÉ ÌWûlSÏ mÉËUuÉÉU qÉÉ xÉoÉxÉå AÍkÉMü 
ÃÌÄRû iÉiuÉ x§ÉÏ WæûÇ |    

3) xÉqÉÉeÉ mÉU CxÉMüÉ mÉëpÉÉuÉ : mÉÍ¶ÉqÉ MüÐ lÉÉUÏ oÉÏx-
ÉuÉÏ xÉSÉã Måü AÉUÇpÉ iÉMü mÉÑÂwÉ Måü xÉqÉMü¤É AÉ cÉÑMüÐ 
jÉÏ | ÎeÉxÉMüÉ mÉëpÉÉuÉ pÉÉUiÉÏrÉ lÉUÏ mÉU pÉÏ WÒûAÉ | uÉWû 
pÉÏ AmÉlÉå MüÉã mÉÑÃwÉ Måü xÉqÉMü¤É sÉÉlÉå Måü mÉërÉ¦É MüUlÉå 
sÉaÉÏ | lÉÉUÏ MüÉ rÉWû mÉërÉ¦É ExÉYTü ZÉÉãD WÒûD mÉëÌiÉÉ AÉæU 
AÍkÉMüÉU mÉëÉmiÉ MüUlÉå Måü ÍsÉL xÉTüsÉ WÒûAÉ | ´ÉÏqÉiÉÏ 
LãlÉÏoÉåxÉåÇOû, ´ÉÏqÉiÉÏ, qÉÉaÉïUåOû, MüÎeÉlxÉ AÉÌS lÉå pÉÉUiÉÏrÉ 
lÉÉËUrÉÉãÇ MüÉã xÉWûrÉÉãaÉ ÌSrÉÉ | LãlÉÏoÉåxÉåÇOû lÉå lÉÉUÏ ÍÉ¤ÉÉ Måü 
mÉëcÉÉU Måü xÉÉjÉ xÉÉjÉ oÉlÉÉxÉ qÉåÇ xÉålOíûsÉ ÌWûlSÏ MüÉsÉåeÉ 
MüÐ xjÉÉmÉlÉÉ pÉÏ MüÐ | ´ÉÏqÉUÏ lÉÉrÉQÒû lÉå lÉÉUÏ MüÉ mÉ¤É 
sÉåiÉå WÒûL MüWûÉ qÉæÇ ExÉ eÉÉÌiÉ MüÐ mÉÇÉeÉÉ WÕû | 1923 qÉåÇ 
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pÉÉUiÉÏrÉ qÉÌWûsÉÉ xÉÇbÉ MüÐ xjÉÉmÉlÉÉ WÒûD | CxÉMüÉ qÉÑZrÉ 
MüÉUhÉ qÉÌWûsÉÉAÉãÇ MüÉã xÉqÉxxrÉÉAÉãÇ MüÉ ÌlÉUÉMüUhÉ jÉÉ | 
AiÉÈ AoÉ xÉpÉÏ lÉÉUÏ MüÐ xjÉÏÌiÉ MüÉã AÉãU krÉÉlÉ Så UWåû 
WæûÇ | xuÉrÉÇ lÉÉUÏ pÉÏ CxÉMåü ÍsÉL E±qÉÉÉãsÉ WæûÇ | 
4) lÉÉUÏ MüÉ lÉÉUÏ Måü mÉëÌiÉ SØÌMüÉãhÉ : lÉÉUÏ Måü mÉëÌiÉ 
MüWûÏÇ SØÌMüÉãhÉ mÉëÉmiÉ WûÉãiÉÉ WæÇû iÉÉã uÉWû lÉÉUÏ sÉåZÉlÉ qÉåÇ | 
eÉWûÉ WûqÉ lÉÉUÏ sÉåÎZÉMüÉ Måü ÌuÉrÉÉÉ xÉå AaaÉiÉ WûÉãiÉå WæÇû | 
xÉÑpÉSìMÑüqÉÉUÏ cÉÉæWûÉlÉ, qÉWûÉSåuÉÏ uÉqÉÉï lÉå eÉWûÉ lÉÉUÏ mÉÉ§É 
MüqÉeÉÉãU sÉaÉå xuÉrÉÇ ÌuÉUÉãkÉ ÌMürÉÉ| xÉqÉÉeÉ MüÉ krÉÉlÉ CxÉ 
AÉãU AÉM×ü ÌMürÉÉ ÌMü lÉÉUÏ Måü xÉÉjÉ MüjÉÉ AlrÉÉrÉ WûÉã 
UWûÉ Wæû |  
x§ÉÏ ÌuÉqÉÉï Måü ÌuÉÌuÉkÉ mÉWûsÉÔ 
AÉrÉï MülrÉÉ ÌQûaÉëÏ MüÉsÉåeÉ CsÉÉWûÉoÉÉS LuÉÇ ÌuÉµÉ 
ÌuÉ±ÉsÉrÉ AlÉÑSÉlÉ AÉrÉÉãaÉ lÉD ÌSssÉÏ Måü qÉÌWûsÉÉ sÉåZÉlÉ 
xÉÇSpÉï qÉåÇ x§ÉÏ ÌuÉqÉÉï ÌuÉwÉrÉ mÉU SÉã ÌSuÉxÉÏrÉ xÉaÉÉãÏ 
MüÉ AÉrÉÉãeÉlÉ ÌSlÉÉÇMü 26, 27 ÍxÉÇiÉoÉU 2008 MüÉã 
__________ mÉËUxÉU qÉåÇ xÉmmÉ³É WÒûAÉ | SåÉ Måü 
AlÉåMü xjÉÉlÉÉãÇ xÉå AÉrÉå sÉåZÉMüÉã, ÌuÉ²ÉlÉÉã sÉåÎZÉMüÉAÉãÇ lÉå 
CxÉqÉå pÉÉaÉ ÌoÉrÉÉ | 
xÉqÉMüÉsÉÏlÉ xÉqÉrÉ qÉåÇ x§ÉÏ ÌuÉqÉÉï MüÉã x§ÉÏ qÉÑÌ£ü Måü xÉÇSpÉï 
qÉåÇ mÉËUpÉÉÌwÉiÉ ÌMürÉÉ eÉÉiÉÉ Wæû| rÉWû ÌmÉNûuiÉÏ ÉiÉÉoSÉÌrÉrÉÉ 
Måü x§ÉÏ sÉåZÉlÉ xÉå ÍpÉ³É WæûÇ | 18 uÉÏ 19 uÉÏ ÉiÉÉoSÏ 
qÉå AaÉU x§ÉÏrÉÉãÇ lÉå MÑüNû ÍsÉZÉÉ Wæû iÉÉã AmÉlÉå lÉÉqÉÉï MüÉã 
aÉÑmiÉ UZÉÉ Wæû | LMü x§ÉÏ mÉÔUå xÉÉWûxÉ Måü xÉÉjÉ AmÉlÉÏ 
AÍpÉurÉÌ£ü MüÉã uÉå xÉqÉÉeÉ qÉåÇ lÉWûÏ sÉÉ mÉÉ UWûÏ WæûÇ | 
2 mÉÑÃwÉ x§ÉÏ MüÉ mÉëÌiÉmÉ¤É lÉWûÏ : pÉÉUiÉÏrÉ ÍcÉliÉlÉ 
mÉUqmÉUÉ qÉåÇ x§ÉÏ MüÉã mÉÑÃwÉ  xÉå MüWûÏ erÉÉSÉ qÉWûiuÉ mÉëÉmiÉ 
WæûÇ | pÉÉUiÉ qÉåÇ lÉÉUÏ MüÐ ÉÌ£ü MüÉã xÉoÉxÉå AÍkÉMü mÉWûcÉÉlÉÉ 
aÉrÉ Wæû eÉÉã erÉÉSÉ ÉÌ£üÉÉsÉÏ WûÉãiÉÉ Wæû | ExÉå xÉÇrÉÍqÉiÉ 
UZÉlÉÉ AÉuÉrÉMü Wæû eÉæxÉå mÉUqÉÉhÉÑ oÉqÉ MüÉã xÉÇrÉÍqÉiÉ lÉ 
UZÉÉ eÉÉrÉå iÉÉã ÌuÉxTüÉãOû WûÉã eÉÉiÉÉ Wæû CxÉÏ iÉUWû x§ÉÏ MüÉã 
iÉÉMüiÉ MüÉã xÉÇrÉÍqÉiÉ UZÉlÉå Måü ÍsÉL iÉUWû iÉUWûMåü mÉëÌiÉoÉÇkÉ 
sÉaÉÉrÉå eÉÉiÉå WæûÇ | mÉÑÃwÉ  x§ÉÏ MüÉ mÉëÌiÉ mÉ¤É lÉWûÏÇ WæÇû | 
mÉëxÉÉS MüÐ UcÉlÉÉLÆ MüWûiÉå Wæû ÌMü lÉÉUÏ mÉëM×üÌiÉ WæÇû | mÉÑÃwÉ 
UcÉlÉÉMüÉUÉãÇ lÉå x§ÉÏrÉÉãÇ MüÐ oÉÉiÉ MüÐ Wæû, uÉå x§ÉÏ MüÉã mÉÏÄQûÉ 

MüÉã PûÏMü PûÏMü xÉqÉfÉiÉå WæÇû | mÉëåqÉcÉÇS Måü xÉÉÌWûirÉ qÉåÇ 
x§ÉÏrÉÉ`Ç MüÐ xÉqÉxrÉÉAÉã Måü ÎeÉiÉlÉå ________
ÍcÉ§É Wæû EiÉlÉå sÉåÎZÉMüÉAÉã MüÐ SÒÌlÉrÉÉ qÉåÇ lÉWûÏÇ ÌSZÉiÉå 
| AÉeÉ MüÐ mÉÉËUuÉÉËUMü xÉÉqÉÉÎeÉMü xÉqÉxrÉÉAÉãÇ qÉåÇ lÉÉUÏ 
MüWûÉ MüWûÉ eÉÔfÉ UWûÏ Wæû | ExÉMüÉ ÍcÉ§ÉhÉ mÉëåqÉcÉÇS MüÐ 
MüWûÉÌlÉrÉÉãÇ qÉåÇ ÍqÉsÉiÉÉ Wæû | 
qÉ³ÉÔ pÉÇQûÉUÏ uÉ EwÉÉ ÌmÉërÉuÉÇSÉ lÉå pÉÏ lÉÉUÏ xuÉÉiÉÇ§É mÉU 
ÍsÉZÉÉ WæÇû uÉWû AmÉlÉå mÉÉ§ÉÉãÇ MüÉã xuÉ AÎxiÉiuÉ U¤ÉÉ Måü 
ÍsÉL xÉpÉÏ xÉÑZÉÉãÇ MüÉã ÌiÉsÉÉeÉÇÍsÉ SåiÉå WÒûL SÉïrÉÉ WæÇû | 
eÉæxÉå EwÉÉ ÌmÉërÉuhÉSÉ MüÉã mÉÔÌiÉï, bÉÑOûOûÏ MüÉ ÌSlÉ SÉã AÇkÉåUå 
| aÉsÉÔeÉÏ MüÉã oÉå AÉæU oÉUxÉÉuÉ iÉÏlÉ ÌlÉaÉÉWûÉã MüÐ LMü 
iÉxuÉÉãU, SÉãuÉÉU AÉÌS | 
ÍÉÍ¤ÉiÉ AÉæU eÉÉaÉÃMü lÉÉUÏ eÉWûÉÇ LMü AÉãU xuÉuÉÇ§É WûÉã 
aÉD Wæû uÉWûÉ AlÉåMü lÉuÉÏlÉ xÉqÉxrÉÉAÉãÇ lÉå pÉÏ ExÉå AÉ 
bÉåÉ | uÉWû xuÉrqÉ MüÉã E ÌSZÉsÉÉlÉå Måü cÉYMüU qÉåqÉ pÉÏiÉU 
MüWûÏ xÉÇMÑüÍcÉiÉ LuÉ LÇMüÉMüÐ WûÉãiÉÏ eÉÉ UWûÏ WæÇû | ÎeÉxÉxÉå 
sÉÉpÉ xÉå MüWûÏ AÍkÉMü WûÉÌlÉ MüÉ xÉÉqÉiÉÉ MüU mÉÄQû UWûÉ 
WæÇû | 
uÉwÉï ÍÉ¤ÉhÉ aÉëåeÉÑLOû xÉÇxjÉÉlÉ mÉëÍxÉÍ¤ÉiÉ qÉÌWûsÉÉLÆ 
1950-51   9,700 
1951-52   8,587
1952-53  10,301 
1953-54   12,628 
1554-55  13,737

CxÉ mÉëMüÉU xÉÄlÉ 1960 iÉMü AÉiÉå AÉiÉå eÉlÉxÉÇZrÉÉ MüÐ 
AÉÍkÉ xÉå AÍkÉMü qÉÌWûNûLÆ __ mÉëÉmiÉ MüUlÉå sÉaÉ aÉD 
jÉÏ | CxÉ AÉãU eÉÉaÉ×ÌiÉ AÉ cÉÑMüÐ Wæû | AÉeÉ AÍkÉMüiÉU 
sÉÉãaÉ AmÉlÉÏ MülrÉÉAÉãÇ MüÉã ÍÉÍ¤ÉiÉ MüUlÉÉ cÉÉWûiÉå WæÇû | AÉæU 
x§ÉÏrÉÉãÇ xuÉrÉÇ pÉÏ CxÉ AÉãU ÃÍcÉ sÉå UWûÏ WæÇû | MüÉrÉïUiÉ 
x§ÉÏrÉÉãÇ MüÐ xÉÇZrÉÉ WûqÉå 65% xÉå MüqÉ lÉWûÏ ÍqÉsÉåaÉÏ | 
AÉeÉ x§ÉÏ WûU ¤Éå§É qÉåÇ MüÉrÉïUiÉ WæÇû | AÉeÉ MüÐ x§ÉÏ MüÉ 
AmÉlÉÉ LMü urÉÌ£üiuÉ WæûÇ | x§ÉÏrÉÉãÇ Måü xjÉÉlÉ LuÉÇ Îx-
jÉÌiÉ Måü xÉÇoÉÇkÉ qÉåÇ xÉqÉÉeÉ MüÐ ÌuÉcÉÉUkÉÉUÉ qÉåÇ ÌlÉcÉrÉ WûÉã 
mÉËUuÉiÉïlÉ WÒûAÉ Wæû | 
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PÀ£ÀßqÀ ¸Á»vÀåzÀ°è DzsÀÄ¤PÀ ªÀÄ»¼Á ¥ÀæeÉÕAiÀÄ C©üªÀåQÛ MAzÀÄ ¸ÀÆÜ® «ªÉÃZÀ£É

* zÁPÁë¬ÄtÂ.JA., ** ªÀiÁzÉÃ±À.J£ï.
* PÀ£ÀßqÀ ¸ÀºÁAiÀÄPÀ ¥ÁæzsÁå¥ÀPÀgÀÄ, JA.J¯ï.J CPÁqÉ«Ä D¥sï ºÉÊAiÀÄgï ®¤ðAUï, ªÀÄ¯ÉèÃ±ÀégÀA, ¨ÉAUÀ¼ÀÆgÀÄ-03, 

dakshayini006@gmail.com  ** PÀ£ÀßqÀ ¸ÀºÁAiÀÄPÀ ¥ÁæzsÁå¥ÀPÀgÀÄ, ¸ÉÊAmï PÁègÉmï PÁ¯ÉÃeï, eÁ®ºÀ½î, ¨ÉAUÀ¼ÀÆgÀÄ13

¸Á»vÀå J£ÀÄßªÀÅzÀÄ  ¸ÁªÀiÁfPÀ ºÁUÀÆ ¸ÁA¸ÀÌøwPÀ §zÀÄQ£À PÉÊUÀ£Àßr.  ªÀÄ£ÀÄµÀå vÁ£ÀÄ C£ÀÄ¨sÀ«¹zÀÝ£ÀÄß 
C©üªÀåQÛUÉÆ½¸À§®è£ÁzÀgÉ D C£ÀÄ¨sÀªÀzÀ C©üªÀåQÛAiÀÄ §gÀºÀ gÀÆ¥ÀªÉÃ ¸Á»vÀåªÉ¤¹PÉÆ¼ÀÄîvÀÛzÉ.  §zÀÄPÀ£ÀÄß PÀnÖPÉÆ¼Àî®Ä, 
§zÀÄPÀ£ÀÄß CxÉÊð¹PÉÆ¼Àî®Ä ¸Á»vÀå ¸ÁªÀÄfPÀ gÀÆªÁjAiÀiÁV ¤®ÄèvÀÛzÉ. 

¸ÀÄªÀiÁgÀÄ ºÀvÀÛ£ÉÃ ±ÀvÀªÀiÁ£À¢AzÀ DgÀA¨sÀUÉÆAzÀ PÀ£ÀßqÀ ¸Á»vÀå ªÀiÁUÀðgÀÆ¦AiÀiÁV ¨É¼ÉzÀgÀÆ, ºÀ£ÉßgÀqÀ£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°è 
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zÉÃ¹Ã gÀÆ¦AiÀiÁV ¥ÀjªÀvÀð£ÉUÉÆ¼ÀÄîvÀÛzÉ.  ºÀvÀÛ£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ¸Á»vÀå CgÀªÀÄ£É, UÀÄgÀÄªÀÄ£ÉUÀ¼À°èAiÉÄÃ VjQ ºÉÆqÉzÀgÉ, 
ºÀ£ÉßgÀqÀ£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ¸Á»vÀå ªÀÄ£ÉªÀÄ£ÉUÉ §gÀÄvÀÛzÉ.  £Ár£À ªÀÄ£ÉªÀÄ£ÉAiÀÄ ªÀÄ£ÀUÀ¼À£ÀÄß vÀlÄÖvÀÛzÉ. 

ºÀ£ÉßgÀqÀ£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ «ZÁgÀªÁ¢UÀ¼ÀÄ ¸Á»vÀåªÀ£ÀÄß PÀÄjvÀÄ “F ¸Á»vÀå JA§ÄzÀÄ D±ÀæAiÀÄzÁvÀ£À£ÀÄß ªÉÄaÑ¸ÀÄªÀÅzÀPÉÆÌÃ 
CxÀªÁ vÁ£ÉÆ°zÀ zsÀªÀÄðªÀ£ÀÄß ºÉÆUÀ¼ÀÄªÀÅzÀPÉÆÌÃ ¹Ã«ÄvÀªÁV©nÖzÉ.  CzÀÄ EAzÀÄ gÁeÁ±ÀæAiÀÄ¢AzÀ d£Á±ÀæAiÀÄPÉÌ §gÀ¨ÉÃPÀÄ.  
¸Á»vÀå JA§ÄzÀÄ PÉÃªÀ® gÁd£À ¸ÀévÀÛ®è, CzÀÄ ¸ÀªÀiÁdªÀ£ÀÄß,” ¸ÀA¸ÀÌøwAiÀÄ£ÀÄß §zÀ¯Á¬Ä¸ÀÄªÀÅzÀgÀ eÉÆvÉUÉ ¥ÀæUÀwAiÀÄvÀÛ 
PÉÆAqÉÆAiÀÄÄåªÀ ¸ÁzsÀ£ÀªÁUÀ¨ÉÃPÀÄ JAzÀÄ ªÁ¢¹zÀgÀÄ.  CzÀgÀAvÉ ¸Á»vÀåªÉÃ£ÉÆÃ vÀ£Àß gÀÆ¥ÀªÀ£ÀÄß §zÀ¯Á¬Ä¹PÉÆArvÀÄ.  
DzÀgÉ ¸ÀªÀiÁdzÉÆ¼ÀV£À d£ÀgÀÄ §zÀ¯ÁUÀ°®è, DzÀgÉ D PÁ®zÀ ªÀZÀ£À ¸Á»vÀå «gÁl ¸ÀégÀÆ¥ÀªÀ£ÀÄß ¥ÀqÉzÀÄPÉÆAqÀÄ EAzÀÄ 
£ÁqÀ£ÀÄß ¨É¼ÀUÀÄvÀÛzÉ.

£ÀAvÀgÀ PÀ£ÀßqÀ ¸Á»vÀå ¨sÀQÛ gÀÆ¥ÀªÀ£ÀÄß 
¥ÀqÉAiÀÄÄªÀÅzÀgÉÆA¢UÉ C£ÉÃPÀ ¨sÀQÛ PÁªÀåUÀ¼ÀÆ 
gÀZÀ£ÉUÉÆAqÀªÀÅ.  ¸ÁªÀiÁfPÀ «qÀA§£É ªÀiÁqÀÄvÀÛ¯ÉÃ 
PÀ£ÁðlPÀ ¸ÀAVÃvÀPÉÌ vÀ¼ÀºÀ¢ ºÁQzÀ QÃvÀð£ÉUÀ¼ÀÄ 
ºÀÄnÖPÉÆAqÀªÀÅ.

»ÃUÉ PÁ®PÁ®PÉÌ vÀ£Àß ¸ÀégÀÆ¥ÀzÀ°è §zÀ¯ÁªÀuÉAiÀÄ£ÀÄß 
PÉÆAqÀÄPÉÆ¼ÀÄîvÁÛ §AzÀ PÀ£ÀßqÀ ¸Á»vÀåªÀÅ ¨ÁóµÉAiÀÄ£ÀÄß, 
zsÀªÀÄðªÀ£ÀÄß, EwºÁ¸ÀªÀ£ÀÄß, ¥ÀÄgÁtªÀ£ÀÄß zÁR°¸ÀÄvÁÛ, 
ZÀjvÉæAiÀÄ Cj«£ÉÆA¢UÉ ªÀvÀðªÀiÁ£ÀªÀ£ÀÄß PÀlÄÖvÁÛ 
§A¢zÉ.

»ÃUÉ ¸ÁVzÀ PÀ£ÀßqÀ ¸Á»vÀå Qæ.±À. 1750 gÀ ªÉÃ¼ÉUÉ 
©ænÃµÀgÀ DUÀªÀÄ£À¢AzÁV ºÁUÀÆ CªÀgÀ ¸Á»vÀåzÀ 
CzsÀåAiÀÄ£À¢AzÁV ºÉÆ¸À gÀÆ¥À ¥ÀqÉzÀÄPÉÆArvÀÄ.  
EAVèÃµï ¨ÁµÉAiÀÄ PÀ°PÉAiÀÄ eÉÆvÉ eÉÆvÉUÉ EAVÃµï 
¸Á»vÀåzÀ ¥ÀjZÀAiÀÄªÀ£ÀÄß ªÀiÁrPÉÆAqÀ ¨sÁgÀwÃAiÀÄgÀÄ, 
¨sÁgÀwÃAiÀÄ ̧ Á»vÀåzÀ ̧ ÀégÀÆ¥ÀPÉÌ ºÉÆ¸À DAiÀiÁªÀÄUÀ¼À£ÀÄß 
vÀAzÀÄPÉÆAqÀgÀÄ.  CzÀgÀAvÉ PÀ£ÀßqÀ ¸Á»vÀå vÀ£Àß 
¥ÀÆªÀðzÀ bÀAzÉÆÃAiÀÄÄPÀÛ ¸Á»vÀåPÉÌ  w¯ÁAd° EvÀÄÛ 
PÀvÉ, PÁzÀA§j, PÁªÀå, £ÁlPÀ, ¥Àæ§AzsÀ, ¥ÀæªÁ¸À PÀxÀ£À, 
DvÀä PÀxÀ£À, «ªÀÄ±Éð, ¸ÀA±ÉÆÃzsÀ£É ªÀÄÄAvÁzÀ ºÉÆ¸À 
ºÉÆ¸À ¥ÀæPÁgÀUÀ¼À£ÀÄß ªÉÄÊUÀÆr¹PÉÆArvÀÄ. 

ªÀZÀ£ÀPÁgÀgÀ°è PÁtÂ¹PÉÆAqÀ CPÀÌ ªÀÄºÀzÉÃ«AiÀÄ£ÀÄß £ÁªÀÅ 
¥ÀæxÀªÀÄ ªÀÄ»¼Á ¯ÉÃRQ JAzÀÄ UÀÄgÀÄw¹PÉÆ¼ÀÄîvÉÛÃªÉ.  
ºÁUÉAiÉÄÃ CªÀ¼ÉÆA¢UÉ C£ÉÃPÀ ªÀZÀ£ÀPÁwðAiÀÄgÀÄ 
ªÀZÀ£ÀUÀ¼À£ÀÄß gÀa¸ÀÄªÀÅzÀgÉÆA¢UÉ ¹ÛçÃ ¸ÀªÀiÁ£ÀvÉ 
¸ÁévÀAvÀæöåPÉÌ £ÁA¢ ºÁrzÀgÀÄ. 

DzsÀÄ¤PÀ ¸Á»vÀå gÀÆ¥ÀÄUÉÆAqÀAvÉ PÉÆqÀV£À 
UËgÀªÀÄä, ºÉ¼ÀªÀ£ÀPÀmÉÖ VjAiÀÄªÀÄä, £ÀAd£ÀUÀÆqÀÄ 
wgÀÄªÀÄ¯ÁA§, dAiÀÄzÉÃ« vÁ¬Ä °UÁqÉ, 
ªÀÄÄAvÁzÀªÀgÀ ¥ÀgÀA¥ÀgÉAiÉÆA¢UÉ ªÀÄ»¼Á ¯ÉÃRQAiÀÄgÀ 
zÀAqÀÄ ¨É¼ÉAiÀÄÄvÀÛ §A¢zÉ,  wæªÉÃtÂ, JA.PÉ EA¢gÁ, 
ªÉÆzÀ¯ÉÆÎAqÀÄ ̧ ÁgÁ C§Æ§PÀgï, ªÉÊzÉÃ», £ÉÃ«ÄZÀAzÀæ, 
¸À«vÁ £ÁUÀ¨sÀÆµÀt, JZï.J¯ï. ¥ÀÄµÀà »ÃUÉ C£ÉÃPÀ 
ªÀÄ»¼ÉAiÀÄgÀÄ vÀªÀÄä §gÀºÀUÀ¼À°è ¹ÛçÃUÉ ¹UÀ¨ÉÃPÁzÀ 
¸ÁªÀiÁfPÀ ¸ÀªÀiÁ£ÀvÉ §UÉÎ ¥Àæ²ß¹zÁÝgÉ. 

EA¢£À ¸ÁªÀiÁfPÀ ¸ÀAzÀ¨sÀðzÀ°è ¥ÀÄgÀµÀ PÉÃA¢æAiÀÄ 
ªÀåªÀ¸ÉÜAiÉÆ¼ÀUÉ J¯ÉÆèÃ PÀ¼ÉzÀÄ ºÉÆÃUÀÄgÀÄwÛgÀÄªÀ ªÀÄ»¼É 

vÀ£Àß C¹ÛvÀéªÀ£ÀÄß G½¹PÉÆ¼Àî®Ä ºÉÆÃgÁqÀ¨ÉÃPÁVzÉ.  
DzÀÝjAzÀ F CA±ÀUÀ¼À£ÀÄß ¥ÀæzsÁ£ÀªÁVlÄÖPÉÆAqÀÄ 
ªÀÄ»¼Á ¸ÁévÀAvÀæöå ¸ÀªÀiÁ£ÀvÉ ºÁUÀÆ ¸ÁªÀiÁfPÀ 
¨sÀzÀævÉUÁV gÀZÀ£ÉUÉÆAqÀ ¸Á»vÀåzÀ CzsÀåAiÀÄ£ÀzÀ ªÀÄÆ®  
GzÉÝÃ±ÀªÁVzÉ. 

dUÀwÛ£ÁzÀåAvÀ £ÁªÀÅ UÀªÀÄ£À ºÀj¹zÀgÉ, ¹ÛçÃ¥ÀgÀ, 
¹ÛçÃzÀ¤ ¥ÀjuÁªÀÄPÁjAiÀiÁV ªÀÄÆr §AzÀÄ 
¸ÁªÀÄÆ»PÀ §zÀ¯ÁªÀuÉAiÀÄ£ÀÄßAlÄªÀiÁrzÀÄÝ, 
ªÉÆzÀ®Ä ¥Á±ÁÑvÀå zÉÃ±ÀUÀ¼À¯ÉèÃ.  »ÃUÉ zÀ¤AiÉÄwÛzÀ 
D¢aAvÀQAiÀÄgÀ°è ¥ÀæªÀÄÄRªÁV PÀAqÀÄ§gÀÄªÀªÀgÉAzÀgÉ 
ªÉÄÃjªÉÆ¯ï¸ÉÆÖ£ïPÁæ¥ïÖ, ªÀfð¤EAiÀiÁ ªÀÅ¯ïá, 
¹ÃªÉÆ£ï zÀ §ÄªÁ, ¨ÉnÖ ¦üÃqÀ£ï, PÉÃmï «Ä¯Émï 
ªÀÄvÀÄÛ dgï ªÉÄÃ£ï VæAiÀÄgï.  EªÀgÀÄ vÀªÀÄä 
§gÀºÀUÀ¼À°è ªÀÄAr¹zÀ ¹ÛÃ¥ÀgÀ ªÁzÀUÀ¼ÀÄ dUÀwÛ£À ¹ÛçÃ 
¸ÀªÀÄÄzÁAiÀÄªÀ£ÀÄß eÁUÀÈvÀUÉÆ½¹zÀªÀÅ. 

Qæ.±À. 1789gÀ ¥sÉæAZï PÁæAwAiÀÄ ¥Àæ¨sÁªÀPÉÌ M¼ÀUÁzÀ 
ªÉÄÃjªÉÇ¯ï¸ÉÆÖ£ïPÁæ¥sïÖ vÀªÀÄä The Vindication of the Rights 

of Woman (1791)  JA§ ¥ÀÄ¸ÀÛPÀzÀ°è ¥ÀÄgÀÄµÀgÀAvÉAiÉÄÃ 
ªÀÄÄ»¼ÉAiÀÄgÀ ¥Àæw¨sÁ «PÁ¸ÀPÉÌ ªÀÄÄPÀÛªÁzÀ CªÀPÁ±ÀªÀ£ÀÄß 
PÀ°à¸À¨ÉÃPÀÄ JAzÀÄ ¥Àæw¥Á¢¹zÀgÀÄ. ªÀÄ»¼É 
¥ÀÄgÀÄµÀjVAvÀ ©ü£ÀßªÉÃ ºÉÆgÀvÀÄ, QÃ¼ÉÃ£À®è, DPÉ vÀ£Àß 
¸ÁªÀiÁfPÀ ¸ÀAzsÀ¨sÀðzÀ §A¢üAiÀiÁVzÁÝ¼É.  CªÀ½UÉ 
¥ÀÄgÀÄµÀgÀAvÉAiÉÄÃ gÁdQÃAiÀÄ,  ±ÉÊPÀëtÂPÀ, ºÁUÀÆ 
PÁ£ÀÆ¤PÀ ¸ÀªÀ®vÀÄÛUÀ¼ÀÄ zÉÆgÉAiÀÄ¨ÉÃPÀÄ JA§ÄzÀÄ 
EªÀgÀ ªÁzÀªÁVvÀÄÛ. 

EªÀgÀ £ÀAvÀgÀ PÁtÂ¹PÉÆ¼ÀÄîªÀ ªÀfð¤AiÀiÁ ¥ÀÄ¯ïá 
vÀªÀÄä “A Room of One’s own”  ªÀÄvÀÄÛ  The Angel in the 
House”   PÀÈwUÀ¼À°è ¹ÛÃAiÀÄgÀÄ vÀªÀÄä zÉÊ»PÀ C£ÀÄ¨sÀªÀUÀ¼À 
PÀÄjvÀÄ ¥ÁæªÀiÁtÂPÀªÁV §gÉAiÀÄ®Ä CrØAiÀiÁUÀÄªÀ 
¸ÁªÀiÁfPÀ ¤AiÀÄªÀÄUÀ¼À£ÀÄß ¥Àæ²ß¹zÁÝgÉ.  ºÁUÉAiÉÄÃ 
ªÀÄ»¼Á ¸Á»vÀåªÀÅ vÀ£Àß C£ÀÄ¨sÀªÀzÀ C£À£ÀåvÉAiÀÄ£ÀÄß 
vÀ£Àß ¨sÁµÉAiÀÄ£ÀÄß, ªÀÄ»¼Á ¸ÁéAiÀÄvÀÛvÉAiÀÄÄ ¨É¼ÀQ£À°è 
£À«ÃPÀgÀtUÉÆ¼Àî¨ÉÃPÉAzÀÄ ªÁ¢¹zÀgÀÄ. 

EªÀgÀ £ÀAvÀgÀ PÁtÂ¹PÉÆ¼ÀÄîªÀ ¥sÉæAZï ªÀÄ»¼É ¹ÃªÉÆ£ï 
zÀ §ÄªÁ EªÀgÀÄ vÀªÀÄä “The Second Sex” PÀÈwAiÀÄ°è 
ªÀÄ»¼ÉAiÀÄgÀ ¸ÁÜ£ÀªÀiÁ£ÀUÀ¼ÀÄ vÁwéPÀ, DyðPÀ,¸ÁªÀiÁfPÀ 
ªÀÄvÀÄÛ ªÀÄ£ÉÆÃªÉÊeÁÐ¤PÀ CA±ÀUÀ½AzÀ UÀªÀÄ£ÁºÀðªÁV 
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§zÀ¯ÁUÀÄvÀÛªÉ, JAzÀÄ ªÁ¢¹zÁÝgÉ.
EªÀgÀ £ÀAvÀgÀ PÁtÂ¹PÉÆ¼ÀÄîªÀ ºÉ¸ÀgÀÄ ¨ÉnÖ ¦üæÃqÀ£ï, 
EªÀgÀÄ vÀªÀÄä PÀÈw “The Feminine mystique” (1955)  
gÀ°è  ªÀÄ»¼É, ºÉAqÀw, vÁ¬Ä, ¸ÀºÉÆÃzÀgÉ, ªÀÄUÀ¼ÀÄ 
EvÁå¢AiÀiÁV DPÉ ¤ªÀð»¸À¨ÉÃPÁzÀ PÀvÀðªÀåUÀ¼À 
ºÉÆgÉ¬ÄAzÀ §¼À®ÄwÛzÁÝ¼É.  EzÀjAzÁV CªÀgÀÄUÀ¼À 
ªÀåQÛvÀé £Á±ÀªÁUÀÄvÀÛzÉ.  EªÀgÀÄ EAvÀºÀ §AzsÀ£ÀUÀ½AzÀ 
©qÀÄUÀqÉ ºÉÆAzÀÄªÀÅzÀÄ §ºÀÄªÀÄÄRå JAzÀÄ ªÁ¢¹zÁÝgÉ. 
PÉÃmï«Ä¯Émï vÀ£Àß “Sexual Politics” (1969)  PÀÈwAiÀÄ°è 
F ¦vÀÈ¥ÀæzsÁ£À ªÀåªÀ¸ÉÜAiÀÄÄ ¥ÀÄgÀÄµÀ ¥ÀæzsÁ£ÀåªÀ£ÀÄß 
ªÀÄÄAzÀÄªÀgÉ¹PÉÆAqÀÄ ºÉÆÃUÀÄvÀÛzÉ. ªÀÄvÀÄÛ ªÀÄ»¼ÉAiÀÄ 
gÀ£ÀÄß D®Që¸ÀÄvÀÛzÉ JAzÀÄ ªÁ¢¹zÀgÀÄ. 
dgÀªÉÄÃ£ïVæAiÀÄgï vÀªÀÄä “The Femalen Eunuch” (1971)   
PÀÈwAiÀÄ°è ¹ÛÃAiÀÄgÀ fÃªÀ£ÀzÀ°è K¼ÀÄ©Ã¼ÀÄUÀ¼ÀÄ 
vÀvÁÌ°Ã£À ¸Á»vÀå EwºÁ¸À ªÀÄÄAvÁzÀªÀÅUÀ¼À°è 
ºÉÃUÉ ªÀÄÆr§A¢ªÉ ªÀÄvÀÄÛ ªÀÄ»¼ÉAiÀÄgÀ ªÉÄÃ°£À 
zÀ¨Áâ½PÉ EA¢£À ¸ÀAzÀ¨sÀðzÀ°è ºÉÃUÉ ºÉaÑzÉ JA§ÄzÀgÀ 
«±ÉèÃ¶¹zÁÝgÉ.
ªÉÄÃ°£À F DgÀÄ d£À ¹ÛçÃªÁ¢UÀ¼ÀÄ ¥ÀÄgÀÄµÀjAzÀ 
¥ÀÄgÀÄµÀjUÁV ¤«Äð¸À®àlÖ ¸ÁªÀiÁfPÀ ªÀåªÀ¸ÉÜAiÀÄ°è 
¹ÛçÃAiÀÄ NªÀð zÁ¹AiÀÄAvÉ PÀqÉUÀtÂ¸À®ànÖzÁÝ¼É JA§Ä 
zÀ£ÀÄß JwÛ »r¢zÁÝgÉ.  
ºÀ£ÉßgÀqÀ£ÉAiÀÄ ±ÀvÀªÀiÁ£ÀzÀ ªÀZÀ£À ¸Á»vÀåªÀÅ ªÀÄ»¼ÉUÉ 

¥ÁæzsÁ£ÀåvÉ ¤ÃqÀÄªÀÅzÀgÀ eÉÆvÉUÉ PÀÄ®, eÁw 
ªÀÄÄjzÀÄ ¸ÀªÀiÁ£ÀvÉAiÀÄ£ÀÄß ¸ÁjvÀÄ. DzsÀÄ¤PÀ ¹ÛçÃªÁ¢ 
¯ÉÃRQAiÀÄgÀÄ ¥ÀÄgÁt, ºÁUÀÆ EwºÁ¸À®zÀ° PÀAqÀÄ 
§gÀÄªÀ ªÀÄ»¼É ºÉÃUÉ zÁ¸ÀåªÀ£ÀÄß C£ÀÄ¨sÀ«¹zÀ¼ÀÄ 
ªÀÄvÀÄÛ vÀ£Àß C¹ÛvÀéªÀ£ÀÄß PÀ¼ÉzÀÄPÉÆArzÀÝ¼ÀÄ JA§ÄzÀ£ÀÄß 
¨É¼ÀQUÉ vÀAzÀgÀÄ.  ºÁUÉAiÉÄÃ DzsÀÄ¤PÀ zÀÈ¶ÖPÉÆÃ£ÀzÀ°è 
F ªÀÄ»¼Á ±ÉÆÃµÀuÉAiÀÄ£ÀÄß «±ÉèÃ¶¸ÀÄªÀ PÁAiÀÄð 
£ÀqÉAiÀÄÄwÛzÉ.  CªÀ½UÉ ¹UÀ¨ÉÃPÁzÀ ̧ ÁªÀiÁfPÀ ̧ ÀªÀiÁ£ÀvÉ, 
¸ÀévÀAvÀæöå, DyðPÀ ¨sÀzÀævÉ, ªÀÄÄAvÁzÀ CA±ÀUÀ¼ÀÄ ªÀÄ»¼Á 
ªÀ¸ÀÄÛUÀ¼ÁV UÀA©üÃgÀªÁV D¯ÉÆÃa¹zÉ. 
PÀ£ÀßqÀ ¸Á»vÀåzÀ°è ªÀÄ»¼ÉAiÀÄgÀ£ÀÄß PÀÄjvÀÄ ¥ÀÄgÀÄµÀ 
¯ÉÃRPÀgÀÄ §gÉ¢gÀÄªÀÅzÀÄ ºÁUÀÆ ªÀÄ»¼ÉAiÀÄgÉÃ, 
ªÀÄ»¼ÉAiÀÄgÀ §UÉÎ §gÉ¢gÀÄªÀÅzÀ£ÀÄß F CzsÁåAiÀÄzÀ°è 
ZÀað¸À¨ÉÃPÁVzÉ. 
ªÀÄÄRåªÁV ªÀZÀ£À PÁ®zÀ ªÀµÀ£ÀPÁwðAiÀÄªÀgÁzÀ CPÀÌ£ÀÄ 
¸ÉÃjzÀAvÉ ºÀ®ªÀÅ ªÀZÀ£ÀPÁwðAiÀÄgÀÄ C©üªÀåQÛ¹gÀÄªÀ 
ªÀZÀ£ÀUÀ¼À°è ¹ÛçÃ¥ÀgÀªÁzÀ zÀ¤, ºÁUÀÆ ªÀiÁ£À«ÃAiÀÄ 
¥ÀæeÉÕ »ÃUÉ ºÀvÀÄÛ ºÀ®ªÀÅ CA±ÀUÀ¼À£ÀÄß UÀÄgÀÄw¸ÀÄªÀ 
ªÀÄÆ®PÀ £ÉÃ«ÄZÀAzÀægÀ ¸Á»vÀåzÉÆA¢UÉ ¨É¸ÉAiÀÄÄªÀ 
CxÀªÁ ºÉÆÃ°¸ÀÄªÀ ¥ÀæAiÀÄvÀß ªÀiÁqÀ¨ÉÃPÁVzÉ.  
QÃvÀð£ÀPÁwð VjAiÀÄªÀÄä, ¸ÁAUÀvÀåzÀ ¸ÀAaAiÀÄ 
ºÉÆ£ÀßªÀÄä ªÀÄwÛvÀgÀ DzsÀÄ¤PÀ PÁ®zÀ ¯ÉÃRQAiÀÄgÀ 
¸Á»vÀåzÀ gÀÆ¥ÀÄgÉÃµÀUÀ¼À£ÀÄß, zÀÈ¶×PÉÆÃ£ÀªÀ£ÀÄß £ÁªÀÅ 
£ÉÆÃqÀ§ºÀÄzÀÄ. 

D D D D D

IMPARTING CURRICULUM WITH KINESTHETIC INTELLIGENCE TO FOSTER ACTIVE LEARNING 
AMONG THE ELEMENTARY SCHOOL CHILDREN 

Amitha. V, and A. H. M. Vijayalaxmi
*Ph D Research Scholar, Department of Human Development and Research Centre, Smt. V.H.D Central Institute of Home Sci-
ence (Autonomous),Seshadri Road, Bangalore - 560 001 e-mail:- amitha.pink610@gmail.com

Intelligence is an innate potential present in every individual, exploring and expressing it can be successful through the learning 

activities. Each learner has the potential to acquire the knowledge in his own capability. Some learners prefer to learn through 

movement as well. They are indeed termed as kinesthetic learners or possess kinesthetic intelligence. The aim of the research 

article is to find out the influence of kinesthetic intelligence based intervention program on active learning classroom among the 
school-age children. A self-developed Multiple Intelligences scale and Active Learning scale was administered to the respondents. 

The sample consists of both boys and girls of sixth standard, where, 50 children for experimental group from Ramashree Udaya 

Education Society and 50 children for control group from Seshadripuram school was selected for the study. Simple random sampling 

technique was utilized for the study. The students were initially assessed and grouped based on their intelligences using Multiple 

Intelligences scale. Kinesthetic intelligence was found to be dominant among the sixth grade classroom. Hence, the educational 

modules were developed in accordance with kinesthetic intelligence for social science curriculum. The modules were introduced 

to the 50 respondents of experimental group. The results revealed highly significant differences between the pre-test and post-test 
scores of the experimental group children indicating the kinesthetic intelligence intervention had an influence on active learning 
among the children of experimental group. Identifying the dominant intelligence in the children and helping them to recognize their 

own potentials and imparting teaching as well encouraging them to learn accordingly is very important.

Bodily-kinesthetic intelligence entails the potential of using 
one’s whole body or parts of the body to solve problems. 

Dr. Howard Gardner (1983) in his book, “Frames of Mind” have 
discussed that abstract reasoning and physical activities as a 
related behavior. Students often struggle to learn in a tradition-
al classroom where rote learning is given more importance. 

Kinesthetic learners benefit from hands-on, manipulative activ-
ities, plays, moving around while memorizing, through re-en-
actments, art, dance, and other active learning channels.  The 
modalities of bodily/kinesthetic intelligence can be categorized 
into three different forms of expression: dramatic, industrial, 
and recreational (Jensen, 2001). Dramatics explains that dra-
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matics encompasses domains such as dance, drama, mime, 
theater, musicals, choreography, media play, and improvisa-
tion. Industrial arts refer to the functional aspect of bodily/kin-
esthetic intelligence. Industrial arts include woodworking, auto 
repair, metalworking, construction, sculpting, and design. Rec-
reational arts include exercise, rough-and-tumble play, games, 
scavenger hunts, adventures, obstacle courses, and sports. 

The Kinesthetic modality is considered the farthest from lan-
guage. Equally important is the fact that, when children, by na-
ture active and energetic little creatures, act out their learning, 
they learn more deeply and enjoy subjects more as they learn 
(Rocky, 2011). 

Therefore, teaching kinesthetic learners requires active and 
creative lesson planning and when imparted in this method 
has other benefits as follows:
• Allowing the learners to be recognized and rewarded for their 
strengths;

• Provides opportunities for learners to adapt their studies to 
their interests and learning preferences;

• Reduces the chances of boredom by offering a variety of 
activities; and

• Provides a teaching/learning methodology that works.

Hence, this study has made an attempt to impart social sci-
ence curriculum with kinesthetic intelligence activities and to 
find out its effect on active learning among elementary school 
children.

METHODOLOGY

Aim: To find out the influence of kinesthetic intelligence inter-
vention for imparting curriculum on active learning among the 
school-age children 

Objectives: 

• To profile the kinesthetic intelligence and active learning  of 
elementary school age  children

• To develop educational modules on social science curriculum 
using kinesthetic intelligence activities

• To administer the developed modules to the experimental 
group

• To find out the differential influence of intervention program  
on  pre-test and post-test scores of active learning

Hypotheses:

1. There was no significant difference between the pre and 
post-test mean scores of the following aspects of active learn-
ing among experimental group respondents

a. Do

b. Review 

c. Learn
d. Apply
2. There was no significant difference between the pre and 

post-test mean scores of the following aspects of active learn-
ing among control group respondents.

a. Do

b. Review 

c. Learn
d. Apply   
Scope : The present research provides a framework to identify 
the learning outcome of children based on Kinesthetic Intelli-
gence intervention. The students become more intelligent by 
exposing them to variety of ways of learning; it better individ-
ualizes for their interests and needs; students get exposed 
to variety of teaching strategies that make learning more ef-
ficient, successful, and enjoyable for all children. Teachers are 
also enabled to use such strategies for effective classroom 
learning. 

Sampling Technique - Random sampling method was carried 
out to maintain the homogeneity of the samples.   

Research Design

Phase I – Identification/development of appropriate tools
An extensive survey was carried out to identify the most ap-
propriate tools for assessing the Kinesthetic Intelligence and 
Active Learning among elementary school children. The inves-
tigator has done a thorough review of literature and a market 
survey of availability of Multiple Intelligences scale and Active 
Learning scale. As researcher was not able to get the suit-
able scales for the present study, it was decided to develop the 
tools. Thus, the tools were developed and standardized. 

Phase II – Identification of schools : A survey of schools of 
both private and government schools in Bangalore city was 
carried out to identify schools which are ready to participate in 
the research program. The schools which showed keen inter-
est was considered for the study. Hence, two schools were se-
lected and approached through the management to sought the 
permission for the further research study. One of the school, 
Ramanashree Udaya Education Society was selected for the 
experimental study and Seshdripuram school was taken as 
the control group study.     

Phase III: Selection of sample : Elementary school children 
identified in the previous phase was selected for the research 
study. The 50 children of sixth grade from Ramashree Udaya 
Education Society, situated in the close proximity was selected 
for intervention program and 50 children of sixth grade from 
Seshadripuram School, which is located away from the experi-
mental group school was identified as a control group to avoid 
spillover effect. The children of sixth grade was selected for the 
intervention program.

PHASE IV: Pre-test Assessment  : Initially a pre-test was 
conducted on the selected group for the study to understand 
the type of Multiple Intelligence and Active learning of sixth 
grade children. The representative samples identified in phase 
III will be assessed to find out the dominant intelligence. 
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PHASE V: Modules Development  : The modules were de-
signed and developed for Social Science subject considering 
the dominant intelligence, i.e., kinesthetic intelligence of the 
elementary school children. The academic subject was identi-
fied based on the discussion with the teachers.  
PHASE VI: Implementation of the Intervention Program : 
The developed modules were introduced to the experimental 
group in a phased manner for a period of one semester. The 
sessions were held every day for the time duration given by the 
school authorities. Each aspect of the social science curricu-
lum was covered using the kinesthetic intelligence educational 
activities to foster the active learning among the respondents.   

PHASE VII: Post Assessment  : A Post assessment of the 
respondents was carried out to find out, if there is any effect of 
intervention program on the participants active learning scores 
taught through Kinesthetic Intelligence curriculum using the 
Active Learning scale. 
PHASE VIII: Analysis and interpretation of data : Analysis 
of the data was done using Mean, Standard Deviation and Stu-
dent ‘t’ test. Interpretation of data and conclusions are present-
ed in the results and discussion. 

RESULTS AND DISCUSSION

The table 1 depicts the experimental and control group re-
spondents’ age. Majority of both experimental group (54%) 
and control group respondents (56%) were belong to the age 
group of 12-13 years. Hence, there was no significant differ-

TABLE – 1

Classification of Respondents by Socio-Demographic Variables 

                                                                                                                              N=100

Characteristics Category Respondents ÷2 Test

Control Experimental Combined

N % N % N %

Age group (years) 10-11 22 44.0 23 46.0 45 45.0 0.04 NS

12-13 28 56.0 27 54.0 55 55.0

Total 50 100.0 50 100.0 100 100.0

Gender Boys 30 60.0 25 50.0 55 55.0 1.01 NS

Girls 20 40.0 25 50.0 45 45.0

Total 50 100.0 50 100.0 100 100.0

Ordinal position First born 26 52.0 22 44.0 48 48.0 1.18 NS

Second born 20 40.0 21 42.0 41 41.0

Later born 4 8.0 7 14.0 11 11.0

Total 50 100.0 50 100.0 100 100.0

Number of siblings No 3 6.0 6 12.0 9 9.0 12.76*

One 21 42.0 35 70.0 56 56.0

Two 17 34.0 6 12.0 23 23.0

More than Three 9 18.0 3 6.0 12 12.0

Total 50 100.0 50 100.0 100 100.0

* Significant at 5% level,                  NS: Non-significant

ence found between the experimental and control group re-
spondents with respect to age distribution.

Majority (60%) of control group respondents were boys, 
whereas, among experimental group, there was an equal dis-
tribution of the respondents between both the gender. Howev-
er, there was no statistical significant difference found between 
the groups.

When the ordinal position was considered, majority of both 
experimental (44%) and control group (52%) were first born. 
The next highest percentage of both experimental (42%) and 
control group respondents (40%) were second born. A small 
percentage of the respondents of both control and experimen-
tal group fall under later born category (8% and 14% respec-
tively). Hence, 1.18 score was the statistical difference found 
between the groups which is statistically non-significant.    
The elucidated information on number of siblings clearly indi-
cates that majority of   experimental group (70%) respondents 
and considerable percentage of the control group respondents 
(42%) had only one sibling. Considerable percentage 34% of 
the respondents were in control group while equal percentage 
(12% each) of experimental group respondents were belong 
to both second and no siblings’ categories. A small percentage 
of control group respondents (6%) had no siblings. The anal-

ysis indicates differences between experimental and control 
group respondents with respect to number of siblings’ variable. 
Hence, the statistical analysis indicates 12.76 significant differ-
ence at 5% level.
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Table 2

Mean scores of Kinesthetic Intelligence among the respondents

N=100
Aspect of Intelligence Experimental Group Control Group ‘t’ Test

Mean SD Mean SD

Bodily/Kinesthetic Intelligence 6.79 1.30 7.04 1.90 0.88 NS
NS: 

Non-sig-
nificant

The table 2 represents the mean scores of kinesthetic intelligence among control group and experimental group respondents. The 
mean kinesthetic intelligence score for the experimental group was 6.79 while for the control group respondents 7.04. However, 
when the above data was subjected to statistical analysis, non-significant difference was observed between the groups.

Table – 3

Pre and post assessment of Active learning among Experimental group

N=50

Aspect Statements Max. Score Response Scores Paired ‘t’ 
TestMean SD Mean (%) SD (%)

Do 5 25 Pre 14.82 2.06 59.28 8.24 23.31*

Post 22.94 2.35 91.76 9.4

Difference 8.12 0.29 32.48 1.16

Review 2 10 Pre 4.74 1.77 47.4 17.7 14.37*

Post 8.98 1.30 89.8 13.0

Difference 4.24 0.47 42.4 4.7

Learn 3 15 Pre 7.52 2.19 50.13 14.6 17.59*

Post 13.92 1.58 92.8 10.53

Difference 6.4 0.61 42.67 4.07

Apply 2 10 Pre 3.88 1.67 38.8 16.7 17.28*

Post 8.96 1.38 89.6 13.8

Difference 5.08 0.29 50.8 2.9

Total 12 60

* Significant at 5% level    
A social science curriculum based kinesthetic intelligence in-
tervention was given to the respondents predominant with kin-
esthetic intelligence to nurture the active learning. Kinesthetic 
intelligence based intervention modules designed and devel-
oped with activities like drama, origami, role play, dumb cha-
rades, one-minute drawing were given to teach social science 
curriculum to enhance active learning among the experimental 
group respondents.                     

The table 3 depicts the pre and post assessment of active 
learning among the experimental group respondents. When 
the above data was subjected to statistical analysis, it indicat-
ed a significant difference between the pre and post-test active 
learning mean scores for all the aspects of active learning, as 

follows: Do (Pre-test 14.82 to Post-test 22.94); Review (Pre-
test 4.74 to Post-test 8.98); Learn (Pre-test 7.52 to Post-test 
13.92); and Apply (Pre-test 3.88 to Post-test 8.96) with post-
test scores showing higher than the pre-test scores.  Hence 
when the above data was subjected to find the statistical sig-
nificant differences between pre and post-test mean scores 
for all the aspects of active learning, a strongly significant 
differences was observed at 5% level indicating intervention 
was very effective in nurturing active learning skills among the 
respondents.

Uzho and Salame (2016) research involves the application of 
Bodily/Kinesthetic Intelligence Theory to improve the creative 
learning in students. Through this research it has been discov-
ered that many teachers agree with the importance of bodily 
kinesthetic intelligence that allows the development of creative 
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learning especially in first grade children. They also expressed that they would like to work with a new curriculum that includes more 
activities related to this intelligence.

Hence, the hypothesis (1) stating that there was no significant difference between the pre and post-test scores of experimental group 
respondents on all the aspects of active learning considered for the study was rejected.

Table – 4

Pre and post Assessment of Active learning among Control group

N=50
Aspect Statements Max. Score Response Scores Paired ‘t’ Test

Mean SD Mean (%) SD (%)

Do 5 25 Pre 11.16 2.02 44.64 8.08 4.31*

Post 10.62 2.12 42.48 8.48

Difference 0.54 0.1 2.16 0.4

Review 2 10 Pre 4.18 1.27 41.8 12.7 1.76 NS

Post 4.24 1.25 42.5 12.5

Difference 0.06 0.02 0.6 0.2

Learn 3 15 Pre 6.36 1.66 42.4 11.06 1.42 NS

Post 6.4 1.16 42.66 7.73

Difference 0.04 0.5 0.26 3.33

Apply 2 10 Pre 4.5 1.37 45 13.7 0.77 NS

Post 4.56 1.32 45.6 13.2

Difference 0.06 0.05 0.6 0.5

Total 12 60

* Significant at 5% level,                       NS : Non- Significant         

Control group respondents did not receive any intervention 
to impart social science curriculum. These respondents were 
taught the social science curriculum with regular teaching 
methods in the school.

The table 4 represents the pre and post-test scores of active 
learning among the control group respondents. When the 
above data was subjected to statistical analysis, there found to 
be no significant differences between the pre and post-test ac-
tive learning mean scores for all the aspects of active learning 
expect for one, which are presented as follows: Do (Pre-test 
11.16 to Post-test 10.62); Review (Pre-test 4.18 to Post-test 
4.24); Learn (Pre-test 6.36 to Post-test 6.4); and Apply (Pre-
test 4.5 to Post-test 4.56). The data indicates that there was 
not much differences found between the pre and post-test 
scores among the respondents. Thus when the above data 
was subjected to find the statistical significant differences be-
tween pre and post-test mean scores for all the aspects of 
active learning shows no significant differences. 
 Hence the hypothesis (2) stating that there was no significant 
difference in the pre and post-test mean scores on all the as-
pects of active learning was accepted. 

CONCLUSION : The present study shows the kinesthetic in-

telligence intervention on social science curriculum found to 
have an impact on the learning environment of the elementary 
school children. Children tend to be more energetic during this 
stage of life, hence the bodily kinesthetic intelligence educa-
tional activities have opened new doors to explore their learn-
ing atmosphere to be lively. 

The results of the study show a highly significant differences 
between pre and post-test scores of the experimental group 
respondents indicating the kinesthetic intelligence intervention 
influences the active learning among these respondents. 
Identifying the dominant intelligence in the children and help-
ing them to recognize their own potentials and imparting 
teaching as well encouraging them to learn accordingly is very 
important. 
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¨sÁµÉ ºÁUÀÆ G¥À¨sÁµÉUÀ¼À £ÀqÀÄªÀt EgÀÄªÀ ¸ÀA§AzsÀ

ªÀÄAiÀÄÆgÀªÀÄtÂ ©.
PÀ£ÀßqÀ ¸ÀºÁAiÀÄPÀ ¥ÁæzsÁå¥ÀPÀgÀÄ, UÀÄqï«¯ï Qæ²ÑAiÀÄ£ï ªÀÄ»¼Á ¥ÀzÀ« PÁ¯ÉÃdÄ, ¥sÉædûgï mË, ¨ÉAUÀ¼ÀÆgÀÄ-560 

005, E-ªÉÄÃ¯ï: mayuramani123@gmail.com 

¨sÁµÉAiÀÄ ªÀÄÄRå UÀÄjAiÉÄÃ ¸ÀA¥ÀPÀðªÀ£ÀÄß ¨É¼É¸ÀÄªÀÅzÀÄ.  ¨sÁµÉAiÀÄÄ ©ü£ÀßªÁzÀ £É¯ÉAiÀÄ°è vÀ£ÀßzÉÃ DzÀ jÃwAiÀÄ°è 
¨ÉÃgÉAiÀiÁUÀÄvÁÛ §A¢zÉ.  ¨sÁµÉAiÀÄ°è PÀÄªÉA¥ÀÅ ºÉÃ¼ÀÄªÀAvÉ JgÀqÀÄ jÃwUÀ½ªÉ. MAzÀÄ ¯ÉÆÃQÃ¥ÀAiÉÆÃV ªÀÄvÉÆÛAzÀÄ 
¨sÁªÉÇÃ¥ÀAiÉÆÃV. EªÀÅUÀ¼À°è ¥ÀæwAiÉÆAzÀÄ ¨sÁµÉAiÀÄÄ vÀ£ÀßzÉÃ DzÀ ¥Àæ¨ÉÃzsÀUÀ¼À£ÀÄß M¼ÀUÉÆAqÀÄ gÀavÀªÁVgÀÄvÀÛzÉ.  
¨sÁµÉ ºÁUÀÆ G¥À¨sÁµÉ ªÀåQÛ ¨sÁµÉUÀ¼À°è ºÉÆAzÁtÂPÉ¬ÄgÀÄvÀÛzÉ.  ªÀåQÛAiÀÄÄ DqÀÄªÀ ¨sÁµÉAiÀÄ£ÀÄß DzsÀj¹ 
G¥À¨sÁµÉAiÀÄ ̧ ÀégÀÆ¥À gÀÆ¥ÀÅUÉÆ¼ÀÄîvÀÛzÉ. zÉÊ£ÀA¢£À ªÀåªÀºÁgÀUÀ¼À°è ̈ sÁµÉAiÀÄ£ÀÄß §¼À¸ÀÄªÁUÀ ªÀiÁvÀ£ÁqÀÄªÀªÀgÀ ºÁUÀÆ 
PÉÃ½¹PÉÆ¼ÀÄîªÀªÀgÀ UÀæ»PÉAiÀÄ£ÀÄß DzsÀj¸ÀÄvÀÛzÉ.  ªÀåQÛ ¨sÁµÉAiÀÄÄ ©ü£Àß J¤¹zÀgÀÆ CzÀÄ vÀ£Àß ªÀ®AiÀÄzÀ G¥À¨sÁµÉ 
ºÁUÀÆ CzÀgÀ ¸ÀégÀÆ¥ÀªÀ£ÀÄß M¼ÀUÉÆArgÀÄvÀÛzÉ. ¨sÁµÉ ªÀÄvÀÄÛ G¥À¨sÁµÉUÀ½VgÀÄªÀ ªÀåvÁå¸À Cw ¸ÀÆPÀë÷äªÁzÀÄzÀÄ. 
MAzÀÄ ¨sÁµÉUÉ C£ÉÃPÀ G¥À¨sÁµÉUÀ½gÀÄªÀ ¸ÀAzÀ¨sÀðzÀ°è CzÀgÀ MAzÀÄ ¥Àæ¨ÉÃzsÀªÀ£ÀÄß ªÀiÁvÀ £ÁªÀÅ G¥À¨sÁµÉ JAzÀÄ 
PÀgÉAiÀÄÄvÉÛÃªÉ.  19£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ PÉÆqÀÄUÉ G¥À¨sÁµÉ.  F G¥À¨sÁµÉAiÀÄ£ÀÄß ¥ÁæzÉÃ²PÀ G¥À¨sÁµÉ ªÀÄvÀÄÛ ¸ÁªÀiÁfPÀ 
G¥À¨sÁµÉ JAzÀÄ ªÀVÃðPÀj¸À¯ÁVzÉ.

¨sÁµÉ:- ̈ sÁµÉ JAzÀgÉ MAzÀÄ ̧ ÀªÀiÁdzÀ ªÀåQÛUÀ¼ÀÄ ¥ÀgÀ¸ÀàgÀ 
ªÀåªÀºÁgÀPÁÌV §¼À¸ÀÄªÀ AiÀiÁzÀÈaÒPÀ zsÀé¤ ¸ÀAPÉÃvÀUÀ¼À 
ªÀåªÀ¸ÉÛ; UÀÄA¥ÀÄ fÃ«AiÀiÁzÀ ªÀÄ£ÀÄµÀå£À ¸ÁªÀiÁfPÀ 
GzÉÝÃ±ÀPÁÌV ¨sÁµÉAiÀÄ£ÀÄß gÀÆrü¹PÉÆAqÀ vÀ£Àß 
¥Àj¸ÀgÀPÉÌ C£ÀÄPÀÆ®PÉÌ vÀPÀÌ ºÁUÉ ¥ÀæAiÀÄvÀß¥ÀÆªÀðPÀªÁV 
gÀÆrü¹PÉÆAqÀÄ ¸ÁªÀiÁfPÀªÁV ««zsÀ ªÀ®AiÀÄUÀ¼À°è 
¸ÀÄUÀªÀÄªÁV §¼À¸ÀÄvÁÛ §AzÀÄ ¥Àj¸ÀgÀzÀ ¥Àj«ÄwUÉ 
C£ÀÄUÀÄtªÁV ªÀiÁrgÀÄªÀ ªÀiÁ£ÀªÀ¤UÉ ªÀiÁvÀæ ®©ü¹gÀÄªÀ 
C£ÀÄªÀA²PÀªÁV ªÀÄÄAzÀÄªÀjAiÀÄ §®è CªÀÄÆ®å 
¸ÀA¥ÀvÀÄÛ. 

¨sÁµÉ ªÀÄ£ÀÄµÀå£À ¢£À ¤vÀåzÀ ªÀåªÀºÁgÀPÁÌV EgÀÄªÀ 
¸ÀªÀÄxÀð ¸ÀAªÀºÀ£À ªÀiÁzsÀåªÀÄ. zÉÊ£ÀA¢£À ªÀåªÀºÁgÀPÀÌµÉÖÃ 
¹Ã«ÄvÀªÁVgÀzÉ, dUÀwÛ£À £ÁUÀjÃPÀvÉ, ¸ÀA¸ÀÌøwUÀ¼À 
¸ÀªÁðAVÃt C©üªÀÈ¢ÞAiÀÄ°è ¨sÁµÉ ªÀ»¸ÀÄwÛgÀÄªÀ 
¥ÁvÀæ CvÀåAvÀ zÉÆqÀØzÀÄ, ¨sÁµÉ eÁÕ£ÀzÀ ¸ÀAPÉÃvÀ, ¨sÁµÉ 
E®è¢zÀÝgÉ ¥ÁætÂUÀ½UÀÆ, ªÀÄ£ÀÄµÀå¤UÀÆ CAvÀgÀªÉÃ 
EgÀÄwÛgÀ°®è. ªÀÄ£ÀÄµÀå£À£ÀÄß ªÀÄ£ÀÄµÀå£À£ÁßV¸ÀÄªÀ°è 
£ÁUÀjÃPÀvÉAiÀÄ wÃªÀæ ¨É¼ÀªÀtÂUÉAiÀÄ°è fÃªÀ£ÀzÀ ¥ÀæªÀÄÄR 
CªÀ±ÀåPÀvÉAiÀiÁV ¨sÁµÉ ¨É¼ÉzÀÄ §A¢zÉ.  

¨sÁµÉ PÀÄjvÀ ªÁåSÁå£ÀUÀ¼ÀÄ :-

zÀAr:- ¨sÁµÉ JA§ ¨É¼ÀPÀÄ ¨É¼ÀUÀ¢zÀÝgÉ ¯ÉÆÃPÀªÉ¯Áèè 
PÀvÀÛ°¤AzÀ vÀÄA© ºÉÆÃUÀÄwÛvÀÄÛ.

¹.J¥sï.ºÁPÉmï:- ¨sÁµÉ ªÀiÁ£ÀªÀ d£ÁAUÀzÀ CªÀÄÆ®å 
¸ÀévÀÄÛ.

ªÀiÁnð£ï:- MAzÀÄ avÀÛ ¹ÜwAiÀÄ£ÀÄß ªÀåPÀÛ¥Àr¸À®Ä 
ªÀiÁqÀÄªÀ GzÉÝÃ±À ¥ÀÆªÀðPÀ GZÁÑgÀuÉAiÉÄÃ ¨sÁµÉ.   

¥sÁæAZï ¨ÉÆÃ¬Ä¸ï :- ¨sÁµÉ zsÀ£ÀÄåvÁézÀ £ÁAUÀUÀ½AzÀ 
GvÀàwÛAiÀiÁzÀ zsÀé¤UÀ¼À ªÀÄÆ®PÀ d£ÀgÀ £ÀqÀÄªÉ £ÀqÉAiÀÄÄªÀ 
¸ÀAªÀºÀ£À QæAiÉÄ. 

PÉÃ²gÁd :- ±À§ÝzÀ J¯ÉèAiÀÄ£ÀÄß C¼ÉAiÀÄ®Ä ¸ÁzsÀå«®è. 

¨sÁµÁ «eÁÕ¤UÀ¼À ¥ÀæPÁgÀ ¨sÁµÉ JAzÀgÉ DqÀÄªÀ ªÀiÁvÀÄ. 
°¦ EzÀÝgÀÆ CzÀÄ ¨sÁµÉAiÀÄ£ÀÄß »r¢qÀÄªÀ ¸ÁzsÀ£À 
ªÀiÁvÀæ. PÉ®ªÀjUÉ °¦ §zÀÞªÁzÀ ¨sÁµÉAiÉÄÃ ¤dªÁzÀ 
¨sÁµÉ. JA§ ¨sÁªÀ£É EzÉ. EzÀÄ C¸ÀªÀÄ¥ÀðPÀ w¼ÀÄªÀ½PÉ 
EA¢UÀÆ §gÀºÀ«®èzÀ PÉÃªÀ® DqÀÄ ªÀiÁw£À°è 
G½¢gÀÄªÀ ¨sÁµÉUÀ½ªÉ. 

GzÁ :- PÉÆqÀÄªÀ 

¨sÁµÉ E®è¢zÀÝgÉ dUÀwÛ£À°è ¥ÀgÀ¸ÀàgÀ ªÀåªÀºÁgÀ 
C¸ÁzsÀåªÁUÀÄwÛvÀÄÛ. ¨sÁµÉ ªÀÄ£ÀÄµÀÀå£À ªÀÄ£À¸Àì£ÀÄß 
¥ÀæPÁ±À¥Àr¸ÀÄªÀ ¸ÁzsÀ£ÀUÀ¼À¯ÉÆèAzÀÄ.

ªÉÄÃ°£À ªÀgÀuÉUÀ¼À »£Éß¯ÉAiÀÄ°è PÉ®ªÀÅ ªÀÄÄSÁåA±ÀUÀ¼À£ÀÄß 
PÉÆæÃrüPÀj¸À§ºÀÄzÀÄ. 

1) ¨sÁµÉ MAzÀÄ ªÀåªÀ¸ÉÜ :- ¨sÁµÉ zsÀé¤, ¸ÀAPÉÃvÀ, ±À§Ý, 
CxÀð, ªÁåSÉå, ªÀåªÀ¹ÜvÀªÁV §¼ÀPÉAiÀiÁUÀÄvÀÛzÉ. 

2) ¨sÁµÉ ¸ÀAPÉÃvÀUÀ¼À ªÀåªÀ¸ÉÜ :- ¨sÁµÉ ¸ÀAPÉÃvÀUÀ¼À 
ªÀåªÀ¸ÉÜAiÀiÁVzÀÄÝ ¨sÁµÉAiÀÄ°è ªÀÄ£ÀÄµÀå ºÉÆgÀr¸ÀÄªÀ 
zsÀé¤UÀ¼ÀÄ ¸ÀAPÉÃvÁvÀäPÀªÁV §¼ÀPÉAiÀiÁUÀÄvÀÛzÉ. 



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

19

ISSN 2250 - 3978
 LILAVATI (PRINT)

3) ¨sÁµÉAiÀÄ°è ªÀiËTPÀ zsÀé¤ ¸ÀAPÉÃvÀUÀ½gÀÄvÀÛªÉ :- 
¨sÁµÉAiÀÄ°è ªÀiËTPÀ zsÀé¤UÀ½UÉ ªÀÄºÀvÀézÀ ̧ ÁÜ£À«zÉ. ̈ Á¬Ä 
ªÀÄÆ®PÀ C¸ÀAUÀvÀ zsÀé¤UÀ¼À£ÀÄß ªÀÄ£ÀÄµÀå ºÉÆgÀr¸ÀÄvÁÛ£É. 
£Á°UÉ, vÀÄn, ªÀÄÆUÀÄ, UÀAl®Ä, ºÀ®Äè EªÉ®èªÀÇ ¨ÉÃgÉ 
¨ÉÃgÉ CPÀëgÀUÀ¼À  GZÀÑgÀuÉUÉ ¸ÀºÀPÁjAiÀiÁVªÉ. 

G¥À¨sÁµÉ:- ¥ÀæwAiÉÆAzÀÄ ¨sÁµÉ vÀ£ÀßzÉÃ DzÀ 
¥Àæ¨ÉÃzsÀUÀ¼À£ÉÆßA¢gÀÄvÀÛzÉ. DAiÀiÁ ¨sÁµÉUÀ¼À ¥ÀæzÉÃ±À C°è 
DqÀÄªÀ d£ÀgÀ ¸ÀªÀiÁd, ¸ÀA¸ÀÌøw ªÉÆzÀ¯ÁzÀªÀÅUÀ¼À£ÀÄß 
C£ÀÄ¸Àj¸ÀÄwÛgÀÄvÀÛªÉ. EzÀjAzÀ ªÀåQÛ ̈ sÁµÉ GAmÁUÀÄvÀÛzÉ. 
EzÀPÉÌ JgÀqÀÄ PÁgÀt. 

1. CzÀ£ÀÄß DqÀÄªÀ d£ÀgÀ ¸ÀÜ¼À, ¸ÀªÀiÁd, ¸ÀA¸ÀÌøw, zsÀªÀÄð, 
DZÁgÀ, ªÀÈwÛ, ªÀUÀð, eÁw. 

2. ¨sÁµÉ ¥ÀjªÀvÀð£À ²Ã®, EzÀÄ ªÀåQÛ¬ÄAzÀ ªÀåQÛUÉ 
¸ÀÜ¼À¢AzÀ ¸ÀÜ¼ÀPÉÌ PÁ®¢AzÀ PÁ®PÉÌ §zÀ¯ÁUÀÄvÁÛ 
G¥À¨sÁµÉUÉ PÁgÀtªÁUÀÄvÀÛzÉ. 

¨sÁµÉ, G¥À¨sÁµÉ, ªÀåQÛ ¨sÁµÉUÀ¼À°è ¸ÁªÀÄåvÉ 
EgÀÄvÀÛzÉ. ¨sÁµÉ G¥À¨sÁµÉUÀ¼À £ÀqÀÄªÉ ªÀåvÁå¸À 
¸ÀÆPÀëöägÀÆ¥ÀzÀÄÝ. ªÀåQÛ ¨sÁµÉ DzsÀj¹, G¥À¨sÁµÉAiÀÄ 
¸ÀégÀÆ¥À gÀÆ¥ÀÄUÉÆ¼ÀÄîvÀÛzÉ. DqÀÄ, £ÀÄr, E®èªÉ §¼ÀPÉ 
ªÀiÁvÀÄ G¥À¨sÁµÉAiÀÄ ¸ÀégÀÆ¥ÀªÀ£ÀÄß w½AiÀÄ ¥Àr¸ÀÄvÀÛzÉ. 
zÉÊ£ÀA¢£À ªÀåªÀºÁgÀzÀ°è ¨sÁµÉAiÀÄ£ÀÄß §¼À¸ÀÄªÁUÀ 
CzÀgÀ ¸ÀégÀÆ¥À ªÀiÁvÁqÀÄªÀªÀgÀÄ, PÉÃ½¹PÉÆ¼ÀÄîªÀªÀgÀ 
UÀæ»PÉAiÀÄ£ÀÄß DzsÀj¹gÀÄvÀÛzÉ. vÀlÖ£É CxÀðªÁzÀgÉ 
C°è §¼ÀPÉAiÀiÁzÀ D ¸ÀAzÀ¨sÀðzÀ ªÀiÁvÀÄ MAzÉÃ 
¨sÁµÉ. G¥À¨sÁµÉ CxÀðªÁUÀ¢zÀÝgÉ ©ü£Àß G¥À¨sÁµÉ, 
¨sÁµÉAiÀÄzÁVgÀÄvÀÛzÉ. E°è ¨sÁ¶PÀ Cj«£À ¥ÀæªÀiÁt 
w½AiÀÄÄvÀÛzÉ. ªÀåQÛ ¨sÁµÉ ©ü£Àß J¤¹zÀgÀÆ CzÀÄ vÀ£Àß 
ªÀ®AiÀÄzÀ G¥À¨sÁµÉ, ¨sÁµÉAiÀÄ CxÀð, ®PÀëtUÀ¼À£ÀÄß 
M¼ÀUÉÆArgÀÄvÀÛzÉ. CAzÀgÉ ¨sÁ¶PÀ CA±ÀUÀ¼ÁzÀ ±À§Ý, 
ªÁåPÀgÀtUÀ¼À°è£À ¸ÀªÀiÁ£ÀvÉ.

ªÀåQÛ ¨sÁµÉ:- MAzÀÄ ¨sÁµÉAiÀÄ£ÁßqÀÄªÀ ªÀåQÛ MAzÀÄ 
±À§ÝªÀ£ÀÄß GZÀÑj¸ÀÄªÀAvÉ CzÉÃ ¨sÁµÉAiÀÄ£ÁßqÀÄªÀ 
E£ÉÆß§â ªÀåQÛ GZÀÑj¸ÀÄªÀÅ¢®è. GZÁÑgÀuÉ PÀÆqÀ 
MAzÀÄ ¸Áj EzÀÝAvÉ ªÀÄvÉÆÛAzÀÄ ¸Áj EgÀÄªÀÅ¢®è. 
MAzÀÄ CªÀ¢üAiÀÄ°è M§â ªÀåQÛ AiÀiÁªÀÅzÁzÀgÉÆAzÀÄ 
¨sÁµÁgÀÆ¥ÀªÀ£ÀÄß DqÀÄªÀÅzÀÄ ªÀåQÛ¨sÁµÉAiÀiÁUÀÄvÀÛzÉ. 
ªÀåQÛ¬ÄAzÀ ªÀåQÛUÉ, UÀÄA¦¤AzÀ UÀÄA¦UÉ, PÉÃj¬ÄAzÀ-
PÉÃjUÉ, Hj¤AzÀ-HjUÉ, vÁ®ÆQ¤AzÀ-
vÁ®ÆQUÉ, f¯Éè¬ÄAzÀ-f¯ÉèUÉ ªÀåvÁå¸À«gÀÄvÀÛzÉ. ªÀåQÛ 
¨sÁµÉUÀ¼ÀÄ ¥ÀgÀ¸ÀàgÀ CxÀðªÁUÀ¢zÀÝgÉ CAvÀºÀ ¨sÁµÉUÀ¼À 
G¥À¨sÁµÉAiÀÄ ¤ªÀiÁðtPÉÌ PÁgÀtªÁUÀÄvÀÛªÉ. ¨sÁµÉ 
ªÀÄvÀÄÛ G¥À¨sÁµÉUÀ½UÉ EgÀÄªÀ ªÀåvÁå¸À ¸ÀÆPÀëöäªÁzÀÄzÀÄ. 
MAzÀÄ ¨sÁµÉUÉ C£ÉÃPÀ G¥À¨sÁµÉ¬ÄzÁÝUÀ CzÀgÀ MAzÀÄ 
¥Àæ¨sÉÃzÀªÀ£ÀÄß G¥À¨sÁµÉ J£ÀÄßvÁÛgÉ. 

G¥À¨sÁµÉAiÀÄÄ 19£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ PÉÆqÀÄUÉAiÀiÁVzÉ. 

G¥À¨sÁµÉAiÀÄ£ÀÄß ¥ÁæzÉÃ²PÀ ªÀÄvÀÄÛ ¸ÁªÀiÁfPÀ JAzÀÄ 
«AUÀr¸À§ºÀÄzÀÄ. GZÁÑgÀuÉ, zsÀé¤, ¥ÀzÀ¸ÀªÀÄÆºÀ, 
ªÁåPÀgÀtUÀ¼À°è PÀAqÀÄ §gÀÄªÀ ªÀåvÁå¸ÀªÀ£ÀÄß UÀªÀÄ¤¹ 
G¥À¨sÁµÉUÀ¼À£ÀÄß LwºÁ¹PÀ, ¨sËUÉÆÃ½PÀ ªÀÄvÀÄÛ 
¸ÁªÀiÁfPÀ JAzÀÄ «AUÀr¸À§ºÀÄzÀÄ. AiÀiÁªÀÅzÉÃ MAzÀÄ 
¨sÁµÉ JgÀqÀÄ §UÉAiÀÄ G¥À¨sÁµÉAiÀÄ£ÀÄß ºÉÆA¢gÀ®Ä 
¸ÁzsÀå.

1) ¥ÁæaÃ£À G¥À¨sÁµÉ

2) DzsÀÄ¤PÀ G¥À¨sÁµÉ

¥ÁæaÃ£À G¥À¨sÁµÉ :-  ¥ÁæaÃ£À G¥À¨sÁµÉUÀ½UÉ 
PÀ£ÀßqÀzÀ°è §qÀUÀ, ºÀªÁåPÀ, £ÁqÀªÀgï, PÀ£ÀßqÀ, PÉÆqÀUÀÄ, 
PÀÄgÀÄ§, ¸ÉÆÃ°UÀ EªÀÅ ºÀ¼ÀUÀ£ÀßqÀ ªÀÄvÀÄÛ £ÀqÀÄUÀ£ÀßqÀzÀ 
G¥À¨sÁµÉAiÀiÁVgÀÄvÀÛªÉ. PÉ®ªÀgÀÄ EzÀ£ÀÄß LwºÁ¹PÀ 
G¥À¨sÁµÉ J£ÀÄßvÁÛgÉ.

PÀ£ÁðlPÀªÀÅ »AzÉ «¸ÁÛgÀ ¥ÀæzÉÃ±ÀªÁVzÀÄÝ ¨ÉÃgÉ 
¨ÉÃgÉ DqÀ½vÀPÉÌ M¼ÀUÁVvÀÄÛ. ©ü£Àß ¨sÁµÉUÀ¼À ¥Àæ¨sÁªÀPÉÌ 
M¼ÀUÁVgÀÄªÀÅzÀ£ÀÄß UÀÄgÀÄw¸À§ºÀÄzÀÄ. ¥ÀA¥À vÀ£Àß 
PÁ®zÀ ¥ÀÄ°UÉgÉ ªÀÄvÀÄÛ ªÀPÀÄÌAzÀUÀ¼À £ÀqÀÄªÉ §¼À¸ÀÄwÛzÀÝ 
PÀ£ÀßqÀ wgÀÄ¼ÀÎ£ÀßqÀ JA¢gÀÄvÁÛ£É. ²æÃ«dAiÀÄ vÀ£Àß 
PÀ«gÁd ªÀiÁUÀðzÀ°è PÀ£ÀßqÀAUÀ¼ÉÆ¼ï JA¢zÁÝ£É. 
CªÀ£À PÁ®zÀ°è §UÉ§UÉAiÀÄ PÀ£ÀßqÀ §¼ÀPÉAiÀÄ°èzÀÄÝzÀ£ÀÄß 
UÀÄgÀÄw¸À§ºÀÄzÀÄ. C®èzÉ `zÉÃ²’ JAzÀÄ ºÉÃ½gÀÄªÀÅzÀÄ 
UÀªÀÄ£ÁºÀð.

PÀ«gÁdªÀiÁUÀðzÀ°è PÁªÀåzÀ UÀÄtUÀ¼À£ÀÄß «ªÀj¸ÀÄªÁUÀ 
ªÀiÁUÀðUÀ¼À §UÉÎ ZÀZÉð¬ÄzÉ. ¸ÀA¸ÀÌøvÀ PÁªÀåzÀ°è UËrÃ 
ºÁUÀÆ ªÉÊzÀ©üð ªÀiÁUÀðUÀ½zÀÝAvÉ PÀ£ÀßqÀzÀ°è zÀQët 
ªÀÄvÀÄÛ PÀ£ÀßqÀ ªÀiÁUÀðUÀ½ªÉ JAzÀÄ ºÉÃ¼ÀÄvÁÛ£É.

zÀQët ªÀiÁUÀð  GvÀÛgÀ ªÀiÁUÀð

£ÉÆÃ¼ÉàÉà£ï -   £ÉÆÃqÀÄªÉ£ÀÄ 

¨ÉÃ¼Éà£ï -   ¨ÉÃqÀÄªÉ£ÀÄ. 

PÉ®ªÀÅ «zÁéA¸ÀgÀÄ F ¥Àæ¨ÉÃzsÀªÀ£ÀÄß M¥ÀÄàªÀÅ¢®è. CzÀgÀ 
§zÀ®Ä ºÀ¼ÀUÀ£ÀßqÀ ªÀÄvÀÄÛ ºÉÆ¸ÀUÀ£ÀßqÀ J£ÀÄßvÁÛgÉ. F 
JgÀqÀÄ §UÉUÀ¼À ªÉÄÃ®Æ PÁ®PÁ®zÀ°è vÀ«Ä¼ÀÄ, vÉ®ÄUÀÄ 
ªÀÄvÀÄÛ ¸ÀA¸ÀÌøvÀ ¨sÁµÉUÀ¼À ¥Àæ¨sÁªÀªÀ£ÀÄß UÀÄgÀÄw¸À§ºÀÄzÀÄ. 

DzsÀÄ¤PÀ G¥À¨sÁµÉ :-  ªÉÄÊ¸ÀÆgÀÄ PÀ£ÀßqÀ, ªÀÄAUÀ¼ÀÆgÀÄ 
PÀ£ÀßqÀ, zsÁgÀªÁqÀ PÀ£ÀßqÀ, ©eÁ¥ÀÄgÀ PÀ£ÀßqÀ ªÀÄvÀÄÛ 
§¼Áîj PÀ£ÀßqÀ. 

MAzÀÄ ¨sÁµÉAiÀÄ£ÁßqÀÄªÀ d£À ¨ÉÃgÉ ¨ÉÃgÉ ¥ÀæzÉÃ±ÀzÀ°è 
¨sËUÉÆÃ½PÀªÁV ªÁ¹¸ÀÄwÛzÀÄÝ, CªÀgÁqÀÄªÀ ¨sÁµÉAiÀÄ°è 
¨ÉÃgÉ ¨ÉÃgÉ ¨sÁµÁ gÀÆ¥ÀUÀ¼ÀÄ PÁtÂ¹PÉÆ¼Àî§ºÀÄzÀÄ.  
EAxÀºÀ ¥Àæ¨sÉÃzÀUÀ¼ÉÃ ¥ÁæzÉÃ²PÀ G¥À¨sÁµÉUÀ¼ÀÄ. 
PÀ£ÁðlPÀzÀ°è ªÉÄÊ¸ÀÆgÀÄ PÀ£ÀßqÀ, ªÀÄAqÀå PÀ£ÀßqÀ, ºÁ¸À£À 
PÀ£ÀßqÀ, PÉÆÃ¯ÁgÀ PÀ£ÀßqÀ, gÁAiÀÄZÀÆgÀÄ PÀ£ÀßqÀ, GvÀÛgÀ 
PÀ£ÀßqÀzÀ PÀ£ÀßqÀ, §¼Áîj PÀ£ÀßqÀ, ¨É¼ÀUÁ« PÀ£ÀßqÀ ªÀÄvÀÄÛ 
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©ÃzÀgï PÀ£ÀßqÀ EzÀPÉÌ ¤zÀ±Àð£ÀªÁVzÉ. 

ªÀÄAUÀ¼ÀÆgÀÄ PÀ£ÀßqÀ :-  PÀ£ÁðlPÀ KQÃPÀgÀtPÉÌ ªÉÆzÀ®Ä 
ªÀÄzÁæ¸ÀÄ ¥ÁæAvÀåzÀ DqÀ½vÀPÉÌ ¸ÉÃjzÀÝ ¥ÀæzÉÃ±À zÀQët 
PÀ£ÀßqÀ, E°è vÀÄ¼ÀÄ, PÉÆAPÀtÂ, ªÀÄ¯ÉAiÀiÁ¼ÀA ªÀÄvÀÄÛ 
EAVèÃµï §¼ÀPÉAiÀÄ°èzÉ. 

GzÁ:- 

¸À¥ÀÆgÀ (vÉ¼ÀÄ)  ¦¼Éî-(ªÀÄUÀÄ)

vÉÆÃgÀ(zÀ¥Àà)  ¦æAiÀÄ-(zÀÄ¨ÁjAiÀiÁzÀÄzÀÄ) 

UÀÄ®âUÀð PÀ£ÀßqÀ :-  

CrPÉ - CqÉØ   ®WÀÄ£À-¨ÉÃUÀ, ¨ÉÃUÀ 

PÁUÉ-PÁV   vÉÃ¯É-ªÉÆzÀ®Ä

ªÉÄÊ¸ÀÆgÀÄ zsÁgÀªÁqÀ PÀ£ÀßqÀ:- 

ªÀÄ£É-ªÀÄ¤  MAmÉ-MAn

PÀÄzÀÄgÉ-PÀÄ¢æ  D£É-D¤

²µÀÖ PÀ£ÀßqÀzÀ°è §¼À¸ÀÄªÀ £ÀÄrUÀÆ, DqÀÄ £ÀÄrUÀÆ EgÀÄªÀ 

ªÀåvÁå¸ÀªÉÃ£ÉAzÀgÉ: 
¥ÉÃmÉ-¥Áån
¨ÉÃ¼É-¨Áå½
¨sÁµÁ ªÀåvÁå¸ÀªÁUÀ®Ä CxÀªÁ G¥À¨sÁµÉ GAmÁUÀ®Ä 
JgÀqÀÄ PÁgÀtUÀ½ªÉ. 
1. M¼À PÁgÀtUÀ¼ÀÄ :- zsÀé¤ ªÀåvÁå¸À, CxÀð ªÀåvÁå¸ÀUÀ¼ÀÄ 
M¼ÀPÁgÀtUÀ¼ÀÄ MAzÀÄ ̧ ÀªÀiÁdzÀ MAzÀÄ ̈ sÁµÉAiÀÄ£ÁßqÀÄªÀ 
d£À MAzÉÃ jÃwAiÀÄ°è ªÀiÁvÀ£ÁqÀ¯ÁgÀgÀÄ. GZÁÑgÀzÀ°è 
ªÀåvÁå¸À §gÀÄvÀÛzÉ. 

2. ºÉÆgÀ PÁgÀtUÀ¼ÀÄ :- 
(J) ¥ÀæzÉÃ±ÀzÀ «¸ÁÛgÀ
(©) ©ü£Àß DqÀ½vÀUÀ½UÉ M¼ÀUÁUÀÄªÀÅzÀÄ. 
GzÁ:- ªÀÄgÁpUÀgÀ DqÀ½vÀzÀ°è ªÀÄgÁp ¥Àæ¨sÁªÀ, 
¤eÁªÀÄgÀ DqÀ½vÀ PÁ®zÀ°è GzÀÄð ªÀÄvÀÄÛ EAVèÃµÀgÀ 
DqÀ½vÀzÀ PÁ®zÀ°è EAVèÃµï »ÃUÉ ¥ÀæzÉÃ±ÀzÀ «¸ÁÛgÀ¢AzÀ 
ªÀÄvÀÄÛ DqÀ½vÀ PÁgÀt¢AzÀ G¥À¨sÁµÉ GAmÁUÀÄvÀÛzÉ. 
¸ÀA¥ÀPÀðzÀ PÉ®ªÀÅ PÁgÀt PÀÆqÀ G¥À¨sÁµÉ GAmÁUÀ®Ä 
¥ÀÆgÀPÀªÁUÀÄvÀÛªÉ. 

D D D D D

CRIMINAL TENDENCIES SHOWN IN HANDWRITING

Dr. Noothan Rao
Internationally Certified Handwriting Analyst & Counselor, “Write Strokes With Right Thoughts™” No. 49/1, “Paavana”, SriRama 

Mandir Road, Basavanagudi, Bengaluru – 560004, Email: noothan.rao@gmail.com
Our handwriting shows great deal of our personality. There is no doubt that our handwriting is our identity. Our handwriting is 

motivated by a subconscious ideomotor response reflecting our behavior and personality traits. It is a map of our attitude towards 
life, a diagram of our unconscious mind. In short, our sub-conscious mind is developed by past experiences. We become slaves of 

our belief systems thereby portraying unique personality traits. 

Yes, Handwriting analysis is a scientific assessment method. Many countries and scientific bodies worldwide have accepted this as 
science and taken the help of this science in their law enforcement. (Reference – search machines). It is more of local body nature 

as we have different writing scripts.

TIMES OF INDIA – 20/01/2010 Wednesday – Article “Handwriting new tool for catching a liar” - The discovery by Israeli researchers 
could mean that in the future, even a written claim of innocence could turn out to be a de facto confession.

TIMES OF INDIA – 30/08/2010 Sunday – article “Researchers can detect a lie through handwriting” – a team at a US varsity has 
come up with a computerized handwriting tool that provides increased accuracy over common, verbal based methods to detect a lie.

We cannot tell if someone is a criminal or not by their handwriting; we can only evaluate the tendencies. We cannot tell whether 

a person would ever have the opportunity to become a criminal or not; but that we could tell from the writing if a person should be 

turned loose with a cash register, whether he or she could be trusted with your money or not. Some people’s honesty depends upon 
direct supervision. If more than 8 criminal traits are present in a sample then, the more chances of that person committing crime. If 
only one or two isolated presence of traits, then cannot be considered as criminal.

1. Erratic base line – erratic behavior. On the other hand a 
reasonably firm base line shows – person always moves with 
a target in his/her life. Very meandering baseline = emotional 
instability, dishonesty or tendency to lie, mood swings. Could 
signal substance abuse and/or psychological problems.

2. Printing with all capital letters – ambitious. They are like 
politicians 

3. Procrastination = extreme laziness. T bar crossed predom-

inantly in the left side of the t stem + More space or drag in the 
beginning (between first and second letter)
4. Lack of mental cultivation/shapeless m and n = inability or 
disinclination to learn

5. Felon’s claw – feeling guilty, guarded emotions. (Police of-
ficers also got felon’s claw.) Nicest person on the earth while 
dealing and later you will be back stabbed. Avoid praising 
them.
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6. Deceit loops = lying (can be temporary or circumstantial) 
When the third loop is formed it is more prominent.

7. Maniac d – l also possible. A lower-case “d” whose stem 
falls over or collapses to the right. It indicates great pride and, 
more importantly, the writer’s extreme reaction to insults to 
his/her pride. Capable of sudden and uncontrolled anger, un-
predictable outburst. More frequency = more abrupt behavior. 
With control t bar in the handwriting he may keep it under lock 

8. Embezzlement – open bottom of ovals like a, o, mid portion 
of d and g. You cannot trust them with cash. Loose character 
also possible.

9. Perversion: Figure 8 in lower loops even in p. If it is along 
with trauma then he may be victim. Distorted Personal pro-
noun I also indicates victim turning into criminal

10. Resentment: Resentment in letter is seen in the initial 
stroke moving up from below the baseline. Lead in from below 
the base line – aggressive feelings, possibly abusive parents, 
emotional scars left behind, and anxiety. The writer is emotion-
ally immature and inclined to become indignant toward others, 
from a sense of being injured or offended. He resents the real 
or imagined encroachment upon his time, his possessions or 
his privacy. He has been taken advantage of in the past by 
others and consequently, is in a state of preparedness against 
further imposition. Whether such an alleged intrusion may be 
real or imagined, his reaction will be the same

11. final stokes below base line (like heavy club strokes) 
– anger, sarcasm, obstinate, cruelty, determined to be cru-
el. (Perhaps tortured animals like cats or butterflies) (These 

strokes don’t belong there)

12. Unreadable signature = hiding. If the profession requires 
lot of signature and for that reason changes are made then it 
is not criminal tendency.

13.  Pick pocket trait (like anger hook or tics) – wants se-
curity (financial) they may take your money and put it in their 
pocket for security.

14. Lower zone letters with triangular loops - dominate, 
they want their things first, selfish, expect you to confirm their 
own needs, may use force.

15. Extremely large desire to acquire hooks = with low t 
bar and retraced upper loops acquisitiveness leads to the ten-
dency where by hook or crook get whatever you want. (Thief, 
prostitutes, beggars etc.)

16.Vivid imagination in lower loops = they like variety in 
their life and tied with other negative traits influence may be 
bizarre.

17.Extreme sensitive to criticism = they imagine criticism 
and with anger tics or temper the rage can creep up.

18.Coils = coils can appear in any letter, but you will see them 
mainly in “a” and “o” and in the beginning and ending strokes 
of words. Positive aspects include business acumen, good 
concentration and reasoning power. Negative aspects include 
selfishness and dishonesty. The person lies and dissembles 
with ease. May indicate sexual perversion or immaturity.

19. Overly ornate letter format / embellished script – os-
tentatious (full of flourishes) or vivacious (artistic looking hand-
writing). = lack of education, intelligence, and/or maturity. The 
person is vain, childish, extremely selfish, and not trustworthy.
20. Launching upward strokes= the writer has a violent tem-
per and has difficulty keeping it in check. Aggressive, abusive 
behavior.

21. Overlapping strokes= the writer goes over the same let-
ter several times. Anxiety, emotional instability, lack of spon-
taneity, perseverance. Signals dishonesty (dissembling and 
lying) and/or sexual perversion.

22. Unfinished strokes = letters do not reach the baseline. 
Timid, inhibited person who is sensitive, impressionable, and 
vulnerable. May be diplomatic, but inner anxiety prompts ly-
ing and dissembling. Indicates some degree of psychological 
distress.

23. Altered strokes = perfectionism or obsessiveness, fear, 
anxiety, anguish, deceitfulness or hypocrisy.

24. Pasty or dovy letter/script= thick, slow, heavy ink filled 
strokes. Cardiovascular problems, sloth, excessive and am-
bivalent sexual fantasies or even acting out, sadistic tenden-
cies, hidden aggressiveness, laziness, self-absorption. 

25. Sticklike script= principled, yet rigid behavior. May reveal 
cruelty, harsh, ruthless, selfish behavior, and hard worker.
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26. Inhibited script= slow writing with tight spacing between 
letters, often accompanied by a backward slant. Inhibited, 
lacks spontaneity, egocentric, a selfish person who can dis-
semble and lie.

27. Jumbled script= letters or lines flow into each other, 
making this handwriting difficult to read. Mental confusion, 
dishonesty, tendency towards psychological disorder. Denotes 
alcohol and/or drug abuse in advanced stages. Needs physi-
cal outlets.

28. Confused scripts = confusing to read because the writer 
uses the same basic shape for a great variety of letters. Emo-
tional instability or psychological disorder, fear, anxiety, lack of 
trust, lying. The writer is unable to assume any responsibilities, 
fluctuating will power.
29. Thread letters and connections = script that looks like 
a continuous thread and is difficult to distinguish and to read. 
Positive aspects: diplomacy, good business acumen, intuition. 
On the negative side, often the person is untrustworthy and 
emotionally unstable-escapist, timid, inhibited, nervous, and 
impatient.

30. Backward (regressive or sinistrogyric) slant = Exces-
sive attachment to the past and to unresolved problems (such 
as excessive attachment to mother) which are yet to be over-
come, egocentric, anxious, general lack of spontaneity, imma-
ture, stubborn, deceitful and dishonest. This person can be 
deceitful as a friend and untrustworthy at work. Inner anxiety 
can prompt lying and dissembling or putting on a false face – 
that is, disguising or concealing facts, intentions, or feelings.

31. Fluctuating slant = intense variation in the slant of words 
and or in the slope of the baseline signals mental instability. 
This writer is prone to sudden, severe mood swings.

32. Gloating and enjoying others misfortunes: Acute an-
gles have all negative interpretations. The acute angle expos-
es a writer who suffers from unconscious hostility, intensified 
by personal fear, uncertainty, or lack of confidence. He resents 
others who are more popular, or more productive, or more gift-
ed than he, himself, is. He is jealous of certain characteristics 
others may have. When misfortune befalls one of the people 
he envies, he revels in malevolent delight and gloats with ma-
licious pleasure. 

33. Envious and begrudging: (acute angle) the writer be-
grudges others the advantages he desires for himself and he 
is envious of those who seem to get all the breaks. He is jeal-
ous of certain characteristics others may have. The coveted 
items may not necessarily be beneficial to the writer, but he 
has deceived himself into believing that they are actually desir-
able ones. Often, it is not the envy of something special but a 
very general jealousy of everyone who is more assured, more 
cheerful, more successful, more poised, or more secure. 

34. Aggression = extreme aggression manifests itself in ta-
pering, angular, and sticklike strokes, angular, knotted loops 
and strong pressure. Angularity – at base line (they may be 
good leaders but aggressive).  

35. Arrogance = in many people, arrogant behavior results 
from an inferiority complex which the person cannot overcome. 
Arcades appear in n, m, or capital letters and sometimes in the 
connections between two letters or words. You will likely see 
these strokes in the signature or in the address too.

36. Callousness = a person who is hardened and lacks any 
kind of feelings for others. Look for abrupt endings, upright 
slant, and sticklike strokes.

37. Frustration = in general you will note a reduced middle 
zone with long upper or lower loops and stems. High upper 
stems show frustration in the achievement of higher goals. 
Very long loops or strokes extending below the lower zone are 
signs of material or sexual frustration. Prolonged or deep frus-
trations can produce emotional instability.

38. Cruelty = Often cruelty is induced by mental suffering. 
When we can’t   cope, we may get angry and take our anger 
out on others, as if by hurting them we can help ourselves. 
Certainly this does not excuse all inhumane behavior, but it 
may point to one cause and thereby to its correction. 

At the extreme are those remorseless few whom psychologists 
call antisocial personalities-sociopaths or psychopaths to you 
and me. Antisocial personalities seem to have no feeling for 
others and to fear nothing. They lie, cheat, and steal without 
remorse. They have no conscience. When they possess as 
well a high degree of intelligence, sociopaths may become 
cool, charming, and clever con artists.

While sociopaths may be criminals, the vast majority of crim-
inals are not sociopaths, for despite their antisocial behavior, 
most criminals do show care and concern at least for friends 
and family.

Strong pressure, sticklike strokes, tapering strokes, angular 
shapes, and angular sinistrogyric strokes appear in the sam-
ple. Vertical strokes reaching below the lower zone in the sig-
nature and vertical paraphs also signal a cruel nature. Monot-
onous script, tight spacing, sticklike script, tapering strokes, 
reduced end strokes, heavy, often angular I dots

39. Rolled Strokes: evidence of presumptuousness, conceit, 
untruthfulness, evasiveness, arrogance, overbearing, sly, cun-
ningness, insincerity, malice, corruption & vanity.

These individuals “tend to be premeditated and calculating in 
thinking and actions.” Rolled strokes in the writing of basically 
insignificant people with an exaggerated sense of self-impor-
tance. “These are the people who conceitedly preen in front 
of a mirror, even in the presence of strangers; showing exag-
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gerated mannerisms so that even innocent bystanders cannot 
help noticing it.” 

They are pronounced egotists, arrogant and acquisitive. They 
want to obtain everything, not only to possess but to manip-
ulate their possessions according to his whims and fancies. 
Meaning of rolled strokes depends upon the zone and position 
in which they occur.

40. Stinger: A little double-hook inside the lower-case letters 
“o”, “a”, “c”, “g” or “d”. Stingers point to manipulation and often, 
anger at the opposite sex. It also says about issue with author-
ity (female). 

41. Brain chemical issues = kleptomania, pathological lying, 
extreme or bizarre and uncontrollable sexual urges or hor-
monal issues. It may show up in varying slant, size, pressure, 
space, lying loops, acquisitive hooks, likes variety loops, per-
version etc.

COMMON CHARACTERISTICS AMONG THE HANDWRIT-
INGS OF CRIMINALS : Dot grinding: punctuation that is 
extremely heavy and actually grounds into the paper, is often 
seen in the writings of prison inmates. Dot grinding reveals 
inner tensions and a habit of reliving the offending behavior. 

Rhythm: is the ebb and flow of movement as the pen trav-
els across the paper.  Criminal’ handwritings lack the elas-
tic, swinging rhythm of non criminals’ writings. The criminals’ 
rhythm is either extremely brittle or extremely slack. The writer 
of brittle rhythm snaps at the slightest aggravation. The writer 
of slack writing gives in to every urge.

Bizarre t-crosses: Often seen in the handwritings of crimi-
nals, these strange forms signify the writer’s willingness to 
go to whatever ends are necessary to achieve his goals. The 
behavior is usually of the most grossly violent type and may 
include torture.

Extremely heavy pressure: The writer is suffering from a 
buildup of excess frustration. They don’t appropriately release 

their strong feelings, and may resort to drugs and alcohol, 
which in turn, may lead to violent behavior.

Variable pressure: Often seen among the handwriting of 
criminals, the writer of variable pressure is unpredictable, 
unreliable and inconsistent. They blow ‘hot and cold’ and you 
never know when they’ll fly into a rage. Weak will power – can-
not rationalize things.

Harpoons: These are extremely long, hooked strokes coming 
from below the baseline. These initial strokes expose hidden 
aggressive behavior that is compulsively acted out.

Extreme angularity: Handwriting in which the angle of the 
letters is the dominant connection shows aggression. When 
combined with heavy pressure, an anti-social personality is 
usually behind the writing. The writer needs to dominate in all 
their relationships.

Changing styles: Writing that changes from cursive to print-
ing or to some other style in a relatively short period of time 
(e.g. from one paragraph to the next) is an indication of some-
one who is unpredictable. You never know how they are going 
to act next. Impressively legible writing people are wolves in 
sheep’s clothing.

Given below is handwriting sample of dreaded convicted crim-
inal (murderer). 

D D D D D

A STUDY ON THE PERFORMANCE OF SARVA SHIKSHA ABHIYAN (SSA) AND  ISSUES IN ITS 
MANAGEMENT IN RURAL AREAS OF TAMILNADU

* Dr. A. Nagarathna, ** M.Surekha, ***Prof. B.S Jayarama 
*Prof & Principal, **MBA Coordinator, ***VicePrincipal, Ramaiah College of Arts, Science and Commerce, Bangalore-54

Sarva Shiksha Abhiyan is government of India’s flagship programme for achievement of universalization of Elementary Education 
(UEE) in a time bound manner, as mandated by 86th amendment to the Constitution of India making free and compulsory education 
to the children of 6-14 years age group, a Fundamental Right. SSA is being implemented in partnership with state Government to 
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cover the entire country. 

The present research work is carried out to find out a study on the performance of Sarva Shiksha Abhiyan (SSA) and issues in its 
management in rural areas of - Tamilnadu.

The performance of Sarva Shiksha Abhiyan(SSA)  and issues in its management  in rural areas in  selected  schools in  rural areas 

of  TamilNadu and  to find out the constraints in the  execution of the programme. The study will help to know how effectively the 
programme is working, how far it has achieved and how far it has to achieve to contribute to the goal of Universal Elementary 

Education (UEE) and to bridge the gap of social and gender inequality. The research work is carried out with the specific objectives of 
studying the enrolment and dropouts, analyzing the utilization of SSA funds for the school development / educational development, , 

to elicit the role perception and role performance of various committees involvedin SSA and to identify the issues in implementation 

of the scheme.

Key words: Sarva Shiksha Abhiyan(SSA) , Universalistion, Fundamental Rights, Constraints, Execution.

The role of education in facilitating socio economic progress 
has long been recognized. Education improves functional 

and analytical ability and thereby opens up opportunities for in-
dividuals and also groups to achieve greater access to labour 
markets and livelihoods and to claim entitlements. Education 
in its broadest sense of development is the most crucial input 
for empowering people with skill and knowledge and giving 
them access to productive and gainful employment in future. 
Improvements in education do not merely enhance efficiency 
but also augment democratic participation, upgrade health and 
the overall quality of individual and societal life.

Elementary education is the foundation of the pyramid of edu-
cational system. During this period the students are taught to 
think critically, to strive to attain high standards, to meet the 
challenges posed by technological advancements and to de-
velop citizenship and basic values. It lays the ground work for 
future learning and future success. It is well stated that: “We 
will never be able to run if we don’t learn how to walk”. Eco-
nomic and social prosperity in 21st century depends on the 
ability of nations to educate all members of their societies to be 
prepared to thrive in a rapidly changing world. In this connec-
tion the first attempt was made in the ‘world Declaration on Ed-
ucation for All’ adopted in 1990 in Jomtien, Thailand where the 
world leaders from 155 countries adopted an expanded vision 
of what basic education means, calling for a learning environ-
ment in which everyone would have the chance to acquire the 
basic education which serve as a foundation for further learn-
ing and enable full participation in society. The main purpose 
of Education for All (EFA) initiative was to address all the prob-
lems and constraints arresting the growth of basic education 
particularly in the 8 most Populous Developing countries, i.e. 
1.Bangladesh 2.Brazil 3. Egypt 4. Indonesia 5.India 6. Mexico 
7. Nigeria and  8.Pakistan.

Background of SSA : 

The citizens of India have a fundamental right to education. 
This right flows from the Article 21 of the Constitution of In-
dia. The right of children to Free and Compulsory Education 
(RTE) Act 2009 which represents the consequential legisla-
tion envisaged under Article 21-A means that every child has 
a right to full time elementary education of satisfactory and 
equitable quality in a formal school which satisfies certain es-

sential norms and standards. The RTE Act along with Article 
21-A inserted in the Fundamental Rights as guaranteed in the  
Constitution of India became operational on 1st April 2010. 
The Government of India introduced SSA which is a flagship 
programme for achievement of universalization of elementary 
Education in a time bound manner as mandated by the 86th 
amendment to the Constitution of India making free and com-
pulsory education to children of ages 6-14 a fundamental right. 
The SSA was launched during the country in the year 2000-01.

Education is a tool that can play a vital role in improving the so-
cio economic condition of the nation. It empowers the citizens 
with analytical abilities, leads to better confidence levels and 
fortifies one with will power and goal setting competencies. Ed-
ucation involves not only text book learning but also a growth 
of values, skills and capacities. This helps the individuals to 
plan their career as well as play an useful part in building a 
new society with progressive values. Hence, education results 
in changing both individual lives as well as that of the entire 
community for the better.

The Right to Education has been enshrined as a Fundamental 
Right by the Constitution of India. It states that “The State shall 
provide free and compulsory education to all children of the 
age of six to fourteen years in such a manner as the State may, 
by law, determine”. To promote literacy among the citizens, the 
Government of India has launched several schemes (Mid Day 
Meal Scheme, Kasthuriba Gandhi Balika Vidyalaya Scheme 
(KGBVS) and National Program for education of girls at ele-
mentary level (NPEGEL). One of the most fundamental and 
promising of these schemes is the SSA         

The Sarva Siksha Abhiyan is also known as “Education for all” 
movement. The scheme was framed to provide useful and rel-
evant elementary education for all children in the age group 
of 6 to 14.

Sarva Shiksha Abhiyan : 

The Sarva Sihksha Abhiyan (SSA) is a historic stride towards 
achieving the long cherished goal of Universalization of Ele-
mentary Education through a time bound integrated approach 
in partnership with state. SSA which promises to change the 
face of the elementary education sector of the country aims to 
provide useful and quality elementary education to all children 
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in the 6-14 age groups by 2010.

The SSA is an effort to recognize the need for improving the 
performance of the school system and to provide community 
owned quality elementary education in mission mode. It also 
envisages bridging gender and social gaps. It is a programme 
with a clear time providing an opportunity for the promotion 
of social justice through basic education. It visualizes the in-
volvement of Municipal Governments, School Management 
Committees. Urban Slum level Education Committees, Par-
ent-Teachers Associations and other grass-root level struc-
tures in the management of elementary schools. It is a part-
nership between the Central, State and local Governments 
providing an opportunity to the states to enlarge their own 
vision of primary education. The four SSA goals are as follows: 

1. Enrolment of all children in school, Education Guarantee 
Centre, Alternate school,   ‘Back-to-School’ camp by 2005. 

2. Retention of all children till the upper primary stage by 2010. 

3. Bridging of gender and social category gaps in enrolment, 
retention and learning.

4. Ensuring that there is significant enhancement in the learn-
ing achievement levels of children at the primary and upper 
primary stages. 

To achieve above said goals of the ‘Sarva Shiksha Abhiyan’ 
programme, to open new schools in those habitations which 
do not have schooling facilities and strengthen existing school 
infrastructure through provision of additional class rooms, 
toilets, drinking water, maintenance grant and school im-
provement grants. Existing schools with inadequate teacher 
strength are provided with additional teachers, while the ca-
pacity of existing teachers is being strengthened by extensive 
training, grants for developing teaching-learning materials and 
strengthening of the academic support structure at a cluster, 
block and district level. SSA seeks to provide quality elemen-
tary education including life skills. SSA has a special focus on 
girl’s education and children with special needs. 

Objectives of SSA

• All children in school, Education Guarantee Centre, Alternate 
school by 2003

• All children complete five years of primary schooling by 2007;

• All children complete eight years of schooling by 2010;

• Focus on elementary education of satisfactory quality with 
emphasis on education for life;

• Bridge all gender  and social category gaps at primary stage 
by 2007 and at elementary education level by 2010

• Universal retention by 2010

Hierarchical Structure of SSA

Components of SSA: 

The components of SSA include the following:
• Appointment of teachers
• Teacher training

• Qualitative improvement of elementary education
• Provision of teaching learning materials

• Establishment of block and cluster resource centres for ac-
ademic support

• Construction of class rooms and school buildings

• establishment of education guarantee centres

• integrated education of the disabled and distance education

Education in Tamil Nadu : Education, especially elementary 
education, empowers every child and thereby the entire na-
tion. The State with its policy to enroll and retain all children 
in the age group of 6–14 is heading towards the Universaliza-
tion of Elementary Education. The State shall provide free and 
compulsory education to all children of the age of six to four-
teen years in accordance with Article 21 of the Constitution 
of India. The Compulsory Education Act is already in force to 
achieve this constitutional obligation with a commitment. The 
State Government have taken concrete steps and series of 
initiatives to provide quality education for all. Access to quality 
learning for all is the guiding light of the education revolution 
which is transforming schools in Tamil Nadu as Centers of cre-
ativity where every child is the inheritor of a happy secured 
future and harbinger of peace, social equity and universal 
brotherhood. 

The literacy rate for Tamil Nadu in 2011 Census has increased 
to 80.33 per cent from 73.45 per cent returned in the 2001 
Census. The Tami Nadu scenario is too complex and varied to 
be effectively captured through aggregate state figures in re-
lation to the availability of schooling facilities across the state 
and their optimum use for educating all children. At one end 
of the spectrum, there is Kanniyakumari with practically every 
child completing elementary school and transitioning to sec-
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ondary school; and as per 2011 census nearly 92.14 percent of 
them are literate. At the other end, there is Dharmapuri where 
only 64.71 per cent of them are literate. For the reduction of 
achievement gap, Sarva Shiksha Abiyan (SSA) attempts vari-
ous strategies to close the achievement gap like Activity based 
Learning (ABL), smaller class size (Employ more teachers), 
training the teachers, provision of all infrastructure, increase 
parental and community involvement, and remediation at ev-
ery level.

Management of Education : While Education is the provision 
of a series of learning experiences to students in order to im-
part knowledge, values, attitudes and skills with the ultimate 
aim of making them productive members of society, Educa-
tional Management is the process of planning, organising, di-
recting and controlling the activities of an institution by utilising 
human and material resources so as to effectively and effi-
ciently accomplish functions of teaching, extension work and 
research.

Findings

SSA in Tamil Nadu: Tamil Nadu has been striving to achieve 
100 per cent literacy and the SSA programme has helped the 
state to focus primary as well as beyond primary level.

• During 2001-02   to 2010 the central Government released  
2506 crore and the state released 1140 crore under this 
scheme.

• About 97 per cent of the grants received were spent upto 
2009-10.

• Enrolment of girls improved both at primary and upper prima-
ry level and the gender gap in education reduced.

• Teacher pupil ratio is highly satisfactory at 1:30 level.

• There has been dramatic improvement in the Completion 
Rate, fall in repetition rate and dropout rates in the state. 

• The number of habitations not served with primary schools 
/ EGS centres is 402; Dharmapuri has the largest number of 
habitations (53) without access to primary school followed by 
Krishnagiri, Salem, Coimbatore districts with about 37-39 hab-
itations.

• There are 393 habitations without access to upper primary 
school with in a distance of three kilometres.

• Dharmapuri district has the highest number of habitations fol-
lowed by Cuddalore, Salem, Krishnagiri and Dindigul districts.

Enrolment of children: The enrolment of children in primary 
and upper primary sections schools in TamilNadu is dominated 
by ‘other backward class’ with 70.1 per cent in primary and 
70.3 per cent in upper primary schools followed by scheduled 
caste (24.3 per cent ). Muslim enrolment constitutes 6 per cent 
in primary schools and 5.7 per cent in upper primary schools. 

Inclusive education is the important tenet of SSA and accord-
ingly education of girls is given prime importance.  Girls enrol-
ment is almost more than 48 per cent of the total enrolment 
from class I to class VIII.  Under the CWSN category (weaker 
section) enrolment of girls is less than boys in all the classes, 
the enrolment of boys ranging from 55 to 60  per cent  and 
enrolment of girls ranging from   39-44 per cent from class I 

to class VIII.

Qualification of the Teachers : Majority of the teachers in all 
categories of schools in Tamil Nadu are graduates.  Teachers 
with post graduate qualification are found more in ‘primary, up-
per primary, secondary and higher secondary school category’ 
(39.05 per cent) followed by ‘upper primary school category 
(34.50 per cent). Teachers with research degrees like M.Phil 
and Ph.D are found more in primary, upper primary, secondary 
and higher secondary school category’ (6.09 per cent)
Enrolment by nature of Disability : Various types of disabil-
ities such as blindness, low vision, hearing disorder, autism, 
speech disorder, stammering, cerebral palsy, learning difficul-
ties etc are found among the school going children in Tamil-
Nadu and measures are taken under SSA to meet the special 
needs of children with disabilities. It is found from the study 
that low vision is more among children in upper primary level 
compared to primary school children. Multiple disorders and 
autism are found more among children at primary level.

General Issues

Following are the general issues as revealed form the present 
study.

• Lack of awareness about all the activities of the programme 
among the people 

• Delay in execution of civil works. 

• No monitoring of civil works by the VEC/SMC. 

• Shortage of J.Es/Technical staff for regular monitoring of civil 
works. 

• No Village Construction Committee is set up to look after the 
civil works. 

• Record relating to monitoring was not maintained. 

• VEC committee members are not fully aware about their re-
sponsibilities. They are not provided proper training. 

• There is Lack of coordination between the members of Pan-
chayati Raj Institutions and School Teachers in Execution of 
S.S.A. 
• Lack of appropriate, qualitative and adequate Teaching 
Learning Material was observed. 
• The onus of involving teachers in non-teaching activities such 
as census survey, election duties, household surveys, supervi-
sion of midday meals, etc. has been a de-motivating factor as 
most of the teachers expressed disinterest in such activities. 

• More than one class are being taught in the same room due 
to shortage of classrooms. 

Suggestions : On the basis of various findings and obser-
vations the following recommendations have been made for 
the effective implementation of Sarva Shiksha Abhiyan in the 
study area. 

• Involvement of Resource Centres to be sought for promot-
ing awareness amongst parents of dropout’s \ out of school 
children.

• Non teaching activities are to be reduced for the teachers. 
They should not be involved in supervise civil works, cattle 
surveys, Census work etc
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• Individualized education plans necessary for all differently 
abled children and incentives for attendance to be extended 
to these children. To increase number of children with special 
(CWSN) there is a special need for capacity building to pro-
mote inclusive education and also there should be a change 
in instruction method and activity based technique used by the 
teacher in the inclusive classrooms.

• Cluster Resource Centers (CRCs) should be set up closer 
to the school. 

• School libraries should be equipped with more number of 
books and reading habits to be encouraged. The school should 
be encouraged to spent the allotted amount under School de-
velopment grant.

• The individual talent of the student should be identified and 
nurtured   apart from academic activities. It should be exposed, 
to the public which will help to   improve the enrolment.

• Teachers should to be trained in the EQ and IQ and targets to 
be given to the teachers

• The enrolment awareness campaign should conducted at 
frequent intervals to educate the parents and public which will 
push up the enrolment and reduce the dropout.

• Training programmes for both teachers and community need 
to be improved and should be more interactive and participa-
tive. The community people should have self commitment for 
the Development of the school.

• Running water facility with taps  in toilets in all primary 
schools should be provided

• Clean Drinking water with RO facility is  to be provided in all 
schools. 

• Computer teachers are to be appointed   in all schools to 
make effective use of computers. 

• Boundary walls \ fencing in all schools to avoid straying of 
cattle, thefts of computers \ fans etc. 
• Accreditation of schools based on school environment, inclu-
sive education, extracurricular and co- curricular activities and 
quality of learning is recommended.

• The SMC and VEC members should be aware of the quality 
of construction and stressed the need for ensuring quality of 
materials used.

• There should be awareness on Health & Hygiene, sanitation, 
nutrition and physical environment, and also special attention 
should be given to security and safety of the girls child.
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±Á¹ÛçÃAiÀÄ ¨sÁµÉAiÀiÁV PÀ£ÀßqÀ

qÁ. gÀAUÀ®QëöäÃ
¸ÀºÁAiÀÄPÀ ¥ÁæzsÁå¥ÀPÀgÀÄ, PÀ£ÀßqÀ «¨sÁUÀ, ¸ÀPÁðj ¥ÀæxÀªÀÄ zÀeÉð PÁ¯ÉÃdÄ, AiÀÄ®ºÀAPÀ, ¨ÉAUÀ¼ÀÆgÀÄ.

EªÉÄÃ¯ï;- rangalakshmipa@gmail.com

vÀ«Ä¼ÀÄ ¨sÁµÉAiÀÄ£ÀÄß PÉÃAzÀæ ¸ÀPÁðgÀªÀÅ C©üeÁvÀ (PÁè¹PÀ¯ï) ¨sÁµÉAiÀiÁV WÉÆÃ¶¹zÀ §½PÀ CµÉÖÃ ¥ÁæaÃ£ÀªÀÇ CµÉÖÃ 
¸ÀªÀÄÈzÀÞªÀÇ DzÀ ¨sÁµÉ ¸Á»vÀåUÀ¼À£ÀÄß ¥ÀqÉ¢gÀÄªÀ PÀ£ÀßqÀªÀ£ÀÄß C©üeÁvÀ ¨sÁµÉ JAzÀÄ WÉÆÃ¶¸À®Ä PÉÃAzÀæ ¸ÀPÁðgÀPÉÌ 
MvÁÛ¬Ä¹ ¥ÀvÀæ§gÉAiÀÄ®Ä ¤zsÀðj¹ PÀ£ÁðlPÀ ¸ÀPÁðgÀªÀÅ D §UÉÎ ªÀgÀ¢ vÀAiÀiÁj¸À®Ä ºÀ®ªÁgÀÄ «zÁéA¸ÀgÀ£ÀÄß ¸ÉÃj¹ 
¸ÀzÀ¸ÀågÀ£ÁßV ªÀiÁr ¸À«ÄwAiÀÄ£ÀÄß £ÉÃªÀÄPÀ ªÀiÁrvÀÄ.  CªÀgÁågÉAzÀgÉ ¥ÉÆæ. J¯ï.J¸ï.±ÉÃµÀVjgÁªï, qÁ.©.©. 
gÁd ¥ÀÄgÉÆÃ»vÀ, qÁ. J£ï.J¸ï.vÁgÁ£ÁxÀ ºÁUÀÆ qÁ. JA.azÁ£ÀAzÀªÀÄÆwAiÀÄªÀgÀÄ.  D ¸À«ÄwAiÀÄ ¸ÀzÀ¸ÀågÀÄ 
3-4 wAUÀ¼ÀÄUÀ¼À PÁ® ªÀiÁ»wAiÀÄ£ÀÄß ¸ÀAUÀæ»¹ CzÀgÀ «µÀAiÀÄªÁV ZÀað¸À®Ä ºÀ®ªÀÅ ¨Áj ¸À¨sÉ ¸ÉÃj CAwªÀÄªÁV 
ªÀgÀ¢AiÀÄ£ÀÄß ¹zÀÝ¥Àr¹ D ªÀiÁ»wUÉ ªÀÄÆ®ªÁzÀ C£ÉÃPÀ «zÁéA¸ÀgÀ EAVèÃµï §gÀºÀUÀ¼À 31C£ÀÄ§AzsÀUÀ¼À £ÉgÀ¼ÀZÀÄÑ 
¥ÀæwUÀ¼À zÁR¯ÉUÀ¼ÉÆA¢UÉ PÀ£ÀßqÀ ªÀÄvÀÄÛ ¸ÀA¸ÀÌøw E¯ÁSÉUÉ M¦à¹vÀÄ.  D ªÀgÀ¢AiÀÄÄ PÀ£ÁðlPÀ ¸ÀPÁðgÀ¢AzÀ 
18-05-2005gÀAzÀÄ PÉÃAzÀæ ¸ÀPÁðgÀPÉÌ gÀªÁ£ÉAiÀiÁ¬ÄvÀÄ.  
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PÉÃAzÀæ ¸ÀPÁðgÀªÀÅ MAzÀÄ ¨sÁµÉAiÀÄ£ÀÄß PÁè¹PÀ¯ï JAzÀÄ WÉÆÃ¶¸À®Ä £Á®ÄÌ ªÀiÁ£ÀzÀAqÀUÀ¼À£ÀÄß ¤UÀ¢¥Àr¹zÉ.

ªÀiÁ£ÀzÀAqÀ-1;- “¨sÁµÉAiÀÄ zÁR°vÀ ZÀjvÉæ 
CxÀªÁ ¥ÁæaÃ£À zÁR¯ÉUÀ¼ÀÄ ¸Á«gÀ ªÀµÀðUÀ½UÀÆ 
»A¢£ÀzÁÝVgÀ¨ÉÃPÀÄ”

PÀ£ÀßqÀ ¨sÁµÉAiÀÄ CvÀåAvÀ ¥ÁæaÃ£À °TvÀ zÁR¯É 
r.J¯ï.£ÀgÀ¹AºÁZÁgï UÀÄgÀÄw¹gÀÄªÀAvÉ Qæ.¥ÀÆ. 
252gÀ C±ÉÆÃPÀ£À §æºÀäVj ±Á¸À£ÀzÀ ‘E¹®’ JA§ 
PÀ£ÀßqÀ ¸ÀÜ¼À£ÁªÀÄ.  PÀ£ÁðlPÀ JA§ ºÉ¸ÀgÀÄ CzÀQÌAvÀ 
»A¢£À ¸ÀA¸ÀÌøvÀ ªÀÄºÁ¨sÁgÀvÀzÀ°èAiÉÄÃ zÁR¯ÁVzÉ  
(EzÀgÀ PÁ® C¤¢ðµÀÖ).  Qæ.±À. 1-2£ÉÃ ±ÀvÀªÀiÁ£ÀUÀ½UÉ 
¸ÉÃjzÉ.  Ff¥ïÖ£À°è zÉÆgÉvÀ DQì«®PÀ¸ï ¥À¥ÉÊj 
JAzÉÃ ºÉ¸ÀgÁzÀ VæÃPï ¥ÀæºÀ¸À£À £ÁlPÀzÀ°è PÀ£ÀßqÀ 
¨sÁµÉAiÀÄ ¸ÀA¨sÁµÀuÉUÀ¼ÀÄ zÁR¯ÁVªÉ (D £ÁlPÀUÀ¼À 
ªÀ¸ÀÄÛ “ºÀqÀV£À C¥ÀWÁvÀ¢AzÀ d£ÀgÀ PÀgÁªÀ½AiÀÄ ªÉÄÃ¯É 
§AzÀj£À C£ÀÄ¨sÀªÀ”). F §UÉÎ JA.UÉÆÃ«AzÀ ¥ÉÊ 
vÁ£Áìqïð ©ÃZï nÃ£Àgï wÃ.£ÀA.²æÃPÀAoÀAiÀÄå£ÀªÀgÀÄ 
zÁR°¹gÀÄªÀAvÉ PÀ£ÀßqÀ ¨sÁµÉAiÀÄ ¥ÁæaÃ£ÀvÉ Q.¥ÀÆ.
zÀµÀÄÖ »AzÀPÉÌ ºÉÆÃUÀÄvÀÛzÉ JA§ÄzÀÄ «ªÁzÁwÃvÀ.  

PÀ£ÀßqÀzÀ ªÉÆzÀ®£ÉAiÀÄ ¥ÀÆtð¥ÀæªÀiÁtzÀ zÁR¯É, 
¸ÀÄªÀiÁgÀÄ Qæ.±À. 450gÀ ºÀ°är PÀ£ÀßqÀ ±Á¸À£À.  JA.ºÉZï.
PÀÈµÀÚgÀªÀgÀÄ D ±Á¸À£ÀªÀÅ Qæ.±À. LzÀ£ÉÃ ±ÀvÀªÀiÁ£ÀzÀÄÝ 
JAzÀÄ ºÉÃ½gÀÄªÀÅzÀ£ÀÄß MmÁÖgÉ J¯Áè ±ÉæÃµÀ× «zÁéA¸ÀgÀÄ, 
¨sÁµÁ «eÁÕ¤UÀ¼ÀÄ M¦àzÁÝgÉ.  ¸ÀÄªÀiÁgÀÄ Qæ.±À.500gÀ 
“©£ÁªÀÄ¤ CAvÀÄ¥ÉÆÃV” JAzÀÄ DgÀA¨sÀªÁUÀÄªÀ 
avÀæzÀÄUÀð f¯ÉèAiÀÄ ±Á¸À£ÀªÀ£ÀÄß ©.J¯ï.gÉÊmïì 
¥ÀæPÀn¹zÁÝgÉ.  ¸ÀÄªÀiÁgÀÄ Qæ.±À. 700gÀ ±ÀæªÀt¨É¼ÀUÉÆ¼ÀzÀ 
±Á¸À£ÀUÀ¼À ¥ÀzÀåUÀ¼ÀÄ §ºÀÄ PÁªÀåªÀÄAiÀÄªÁVªÉ.  J.J¥sï. 
¦üèÃmï ¥ÀæPÀn¹gÀÄªÀ K¼À£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ CgÀªÀlÖ£À 
¨ÁzÁ«Ä ±Á¸À£ÀªÀÅ zÉÃ¹Ã bÀAzÀ¸ÁìzÀ wæ¥À¢AiÀÄ°èzÉ.  
1550ªÀµÀðUÀ½UÀÆ »AzÉAiÉÄÃ PÀ£ÀßqÀªÀÅ PÀzÀA§gÀ 
DqÀ½vÀ ¨sÁµÉAiÀiÁVzÀÄÝzÀÄ CzÀÄ ¨ÁzÁ«Ä ZÁ®ÄPÀågÀ 
PÁ®zÀ°è ¸Á»vÀåzÀ CxÀªÁ PÁªÀå¨sÁµÉAiÀiÁV «PÁ¸À 
ºÉÆA¢vÀÄ. 

PÀ£ÀßqÀªÀÅ vÀ«Ä½£ÀµÉÖÃ ¥ÁæaÃ£ÀªÁzÀÄzÀÄ JA§ÄzÀ£ÀÄß 
qÁ.¦.J¸ï. ¸ÀÄ§æºÀätåAgÀªÀgÀÄ ¸ÀàµÀÖ¥Àr¹zÁÝgÉ.  D 
¨sÁµÁ «eÁÕ¤AiÀÄ ¥ÀæPÁgÀ ªÀÄÆ® zÁæ«qÀ¢AzÀ ªÉÆzÀ®Ä 
ªÀÄÆ® zÀQët zÁæ«qÀ ¨sÁµÉAiÀÄÄ PÀªÀ¯ÉÆqÉzÀÄ D ªÀÄÆ® 
zÀQët zÁæ«qÀ ¨sÁµÉ¬ÄAzÀ PÀ£ÀßqÀ ªÀÄvÀÄÛ vÀ«Ä¼ÀÄUÀ¼ÀÄ 
¨ÉÃgÉAiÀiÁzÀªÀÅ.  CªÀÅ PÀæªÉÄÃt ¸ÀévÀAvÀæ ¨sÁµÉUÀ¼ÁzÀªÀÅ.  
CªÀgÀ PÀÈw zÁæ«rAiÀÄ£ï ªÀ¨ïð ªÀiÁ¥sÁð®f ¤ÃrgÀÄªÀ 
zÁæ«qÀ ¨sÁµÁ ªÀA±ÀªÀÈPÀëªÀÅ ¸ÀàµÀÖ avÀæªÀ£ÀÄß ¤ÃqÀÄvÀÛzÉ.  
¥ÁæaÃ£ÀvÉAiÀÄ°è JgÀqÀÆ ̧ ÀªÀiÁ£À.  zÁR°vÀ ̈ sÁµÉAiÀiÁV 
vÀ«Ä¼ÀÄ PÀ£ÀßqÀQÌAvÀ ¸Àé®à »A¢£ÀzÁVgÀ§ºÀÄzÀÄ CµÉÖ. 

ªÀiÁ£ÀzÀAqÀ-2;- AiÀiÁªÀÅzÉÃ ¨sÁµÉ C©üeÁvÀ ¨sÁµÉAiÀiÁV 
WÉÆÃµÀuÉUÉÆ¼Àî¨ÉÃPÁzÀgÉ “D ¨sÁµÁ ªÀiË°PÀªÉAzÀÄ 

¨sÁ«¸ÀÄªÀ ¥ÁæaÃ£À ¸Á»vÀå CxÀªÁ UÀæAxÀUÀ¼ÀÄ D 
¨sÁµÉAiÀÄ°ègÀ¨ÉÃPÀÄ”.  

PÀ£ÀßqÀzÀ ªÉÆlÖªÉÆzÀ® ®¨sÀå PÀÈw PÀ«gÁdªÀiÁUÀðªÀÅ 
(Qæ.±À.850) C®APÁgÀ ±Á¸ÀÛçzÀ PÀÈwAiÀiÁVzÀÄÝ, CzÀgÀ°è 
²æÃ«dAiÀÄ, PÀ«Ã±ÀégÀ, ¯ÉÆÃPÀ¥Á® EªÀgÉÃ ªÉÆzÀ¯ÁzÀ 
UÀzÀå¥ÀzÀå PÀ«UÀ¼À£ÀÄß ºÉ¸Àj¸À¯ÁVzÉ.  PÀ£ÀßqÀ ¸Á»vÀåªÀÅ 
9£ÉÃ ±ÀvÀªÀiÁ£ÀQÌAvÀ®Æ ¸ÁPÀµÀÄÖ »A¢£ÀzÉAzÀÄ 
AiÀiÁªÀ ¸ÀA±ÀAiÀÄªÀÇ E®èzÉÃ ºÉÃ¼À§ºÀÄzÀÄ.  6£ÉÃ 
±ÀvÀªÀiÁ£ÀzÀ°èzÀÝ£ÉAzÀÄ UÉÆÃ«AzÀ ¥ÉÊ vÀQð¸ÀÄªÀ 
ZÀÆqÁªÀÄtÂ JA§ PÀ£ÀßqÀ PÀÈwAiÀÄ PÀvÀÈð.  ErÃ 
¨sÁgÀvÀzÀ°è ¸Á»vÀå ¥ÁæaÃ£ÀvÉAiÀÄ zÀÈ¶Ö¬ÄAzÀ PÀ£ÀßqÀªÀÅ 
ªÀiÁvÀæ ¸ÀA¸ÀÌøvÀ, ¥ÁæPÀÈvÀUÀ½VAvÀ ¥ÁæaÃ£ÀªÁVzÀÄÝ, 
G½zÀ ¨sÁgÀwÃAiÀÄ ¸Á»vÀåUÀ½VAvÀ »A¢£À ºÀ¼ÉAiÀÄ 
¸Á»vÀåªÀ£ÀÄß ºÉÆA¢zÉ.  9£ÉÃ ±ÀvÀªÀiÁ£À¢AzÀ ªÀÄÄAzÉ 
PÀ£ÀßqÀ ¸Á»vÀåzÀ ¸ÀÄªÀtð AiÀÄÄUÀªÉÃ DgÀA¨sÀUÉÆAqÀÄ 
¥ÀA¥À, gÀ£Àß, ¥ÉÆ£Àß, £ÁUÀªÀªÀÄð, zÀÄUÁð¹AºÀ, 
£ÀAiÀÄ¸ÉÃ£À EAvÀºÀ ªÀÄºÁPÀ«UÀ¼À£ÀÄß ¸ÀÈ¶Ö¹vÀÄ.  
D¢PÀ«AiÀiÁzÀ ¥ÀA¥À£ÀÄ vÀ£Àß D¢¥ÀÄgÁtªÀ£ÀÄß 
Qæ.±À.941-942 gÀ°è gÀa¹gÀÄªÀÅzÁV RavÀ ¢£ÁAPÀ 
ªÀ£ÀÄß ¤ÃrzÁÝ£É. CªÀ£À£ÀÄß D PÁ® £ÁqÉÆÃd 
JAzÀÄ UÀÄgÀÄw¹zÉ.  PÀ£ÀßqÀzÀ°è ±Á¸ÀÛç CxÀªÁ «eÁÕ£À 
ªÁYäAiÀÄPÀÆÌ 9£ÉÃ ±ÀvÀªÀiÁ£À¢AzÀ ªÀÄÄAzÉ zÉÆqÀØ 
ZÀjvÉæAiÉÄÃ EzÉ.  ¸ÀÄªÀiÁgÀÄ Qæ.±À.1500gÀ°è gÀavÀªÁzÀ 
¤dUÀÄt ²ªÀAiÉÆÃVUÀ¼À «ªÉÃPÀaAvÁªÀÄtÂAiÀÄÄ 
592 «µÀAiÀÄUÀ¼À£ÀÄß w½¸ÀÄwÛzÀÄÝ, PÀ£ÀßqÀzÀ ¥Àæ¥ÀæxÀªÀÄ 
«±ÀéPÉÆÃ±ÀªÉ¤¹zÉ. 

ªÀiÁ£ÀzÀAqÀ-3;- ̧ Á»vÀå ̧ ÀA¥ÀæzÁAiÀÄªÀÅ ªÀiË°PÀ CxÀªÁ 
¸ÀéAvÀzÁÝVzÀÄÝ, AiÀiÁªÀÅzÉÃ E£ÉÆßAzÀÄ ¨sÁµÉ¬ÄAzÀ 
¹éÃPÀj¹gÀÄªÀAvÀºÀÄzÁÝVgÀ¨ÁgÀzÀÄ.   CAzÀgÉ, ¸ÀévÀAvÀæ 
¸Á»vÀå«gÀ¨ÉÃPÀÄ.

PÀ£ÀßqÀ ¸Á»vÀåzÀ ±ÉæÃµÀ× ¥ÀgÀA¥ÀgÉ 10£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ 
¥ÀA¥À¤AzÀ DgÀA¨sÀªÁVzÀÄÝ vÀ£ÀßzÉÃ ªÉÊ²µÀÖöåUÀ¼À£ÀÄß 
ºÉÆA¢zÉ. »AzÀÆ, eÉÊ£À ¸ÀA¥ÀæzÁAiÀÄUÀ¼À PÀxÉUÀ¼À¤ßlÄÖ 
PÉÆAqÀÄ JgÀqÉgÀqÀÄ ªÀÄºÁPÁªÀåUÀ¼À£ÀÄß §gÉAiÀÄÄªÀÅzÀÄ 
¸ÁA¥ÀæzÁ¬ÄPÀ ªÀÄvÀÄÛ zÉÃ²ÃAiÀÄ ±ÉÊ°UÀ¼À ¸ÀªÀÄ£ÀéAiÀÄ 
PÁªÀåUÀ¼À°è ªÀÈvÀÛ, PÀAzÀ, gÀUÀ¼É ªÀÄÄAvÁzÀ ¸ÀA¸ÀÌøvÀ 
¥ÁæPÀÈvÀ ªÀÄÆ®zÀ bÀAzÉÆÃgÀÆ¥ÀUÀ¼À®èzÉ wæ¥À¢ EvÁå¢ 
zÉÃ¹Ã bÀAzÉÆÃgÀÆ¥ÀUÀ¼À §¼ÀPÉ-¥ËgÁtÂPÀ, LwºÁ¹PÀ 
ªÀåQÛUÀ¼À£ÀÄß ¸À«ÄÃPÀj¹ PÁªÀågÀZÀ£É ªÀiÁrgÀÄªÀÅzÀÄ 
PÀ£ÀßqÀzÀ°è DVzÉ. ¥ÀA¥À ªÀÄºÁPÀ«AiÀÄAvÀÆ vÀ£Àß 
¥ÀA¥À¨sÁgÀvÀzÀ°è ªÁå¸À¨sÁgÀvÀzÀ PÀxÉAiÀÄ £É¥ÀzÀ°è vÀ£Àß 
PÁ®zÀ PÀ£ÁðlPÀzÀ AiÀÄÄUÀzsÀªÀÄðªÀ£ÀÄß ¤gÀÆ¦¹zÁÝ£É.  
CªÀ£À PÀÈwAiÀÄ ªÀÄÆ®PÀ PÀ£ÁðlPÀ CA¢£À AiÀÄÄUÀzsÀªÀÄð 
C©üªÀåQÛUÉÆArzÉ.  CªÀ£À PÁ®zÀ §zÀÄQ£À ªÀiË®åUÀ¼ÀÄ 
CªÀ£À £É¥ÀªÀiÁvÀæzÀ ¨sÁgÀvÀ PÀxÁªÀ¸ÀÄÛ«£À ªÀÄÆ®PÀ 
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¸ÁPÁgÀUÉÆArªÉ.  12£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ GvÀÛgÁzsÀðzÀ PÀ« 
ºÀjºÀgÀ£ÀÄ 120 ²ªÀ±ÀgÀtgÀ PÀxÉUÀ¼À£ÀÄß ¸ÀªÀÄPÁ°Ã£À 
¨sÁµÉAiÀÄ°è gÀUÀ¼É bÀAzÀ¹ì£À°è ¤gÀÆ¦¹zÁÝ£É.  CªÀ£À 
PÀxÁ±ÉÊ° bÀAzÉÆÃ¥ÀæPÁgÀ, ¤gÀÆ¥ÀuÉ ¸ÀA¥ÀÆtð 
¸ÀévÀAvÀæªÁzÀÄzÀÄ. CzÉÃ ±ÀvÀªÀiÁ£ÀzÀ ªÀÄzsÀå¨sÁUÀzÀ°è 
£ÀqÉzÀ ªÀZÀ£À ZÀ¼ÀÄªÀ½AiÀÄÄ ErÃ «±Àé¸Á»vÀåPÉÌ 
«£ÀÆvÀ£À J£Àß§ºÀÄzÁzÀ ¸Á»vÀå ¥ÀæPÁgÀªÀ£ÀÄß PÀ£ÀßqÀPÉÌ 
vÀAzÀÄPÉÆnÖzÉ. EzÉÆAzÀÄ «±ÀézÀ¯ÉèÃ C¥ÀÆªÀðªÁzÀ 
WÀl£É.  ªÀZÀ£À JA§ÄzÀÄ UÀzÀåªÀÇ ¥ÀzÀåªÀÇ C®èzÀ MAzÀÄ 
«²µÀÖ ̧ Á»vÀå ¥ÀæPÁgÀ.  CzÀÄ AiÀiÁªÀÅzÉÃ jÃwAiÀÄ°èAiÀÄÆ 
EvÀgÉ ¨sÁµÉUÀ¼À ¸Á»vÀå¢AzÀ ¥Àæ¨sÁ«vÀUÉÆ¼ÀîzÉ 
d£À¸ÁªÀiÁ£ÀåjAzÀ CªÀgÀ ¨sÁµÉAiÀÄ°è CªÀgÀÄ ºÀÄnÖ 
¨É¼ÉzÀ ªÀÄtÂÚ¤AzÀ ªÀÄÆr§AzÀÄzÀµÉÖ.  D ZÀ¼ÀÄªÀ½AiÀÄ 
£ÉÃvÁgÀ §¸ÀªÀtÚ£ÀªÀgÀÄ ¨sÁgÀvÀ PÀAqÀ CvÀåAvÀ ±ÉæÃµÀ× 
¸ÀªÀiÁd ¸ÀÄzsÁgÀPÀgÀ°è M§âgÀÄ.  

D ªÀZÀ£À ZÀ¼ÀÄªÀ½AiÀÄ §½PÀ §AzÀ ºÀjzÁ¸À ¸Á»vÀå 
ZÀ¼ÀÄªÀ½AiÀÄÄ ¨sÀUÀªÀvï ¨sÀQÛAiÀÄ£ÀÄß ºÁqÀÄUÀ¼À ªÀÄÆ®PÀ 
ªÀÄ£ÉªÀÄ£ÉUÉ ªÀÄÄnÖ¹vÀÄ.  zÁQëuÁvÀå ¸ÀAVÃvÀ ±ÉÊ°UÉ 
E£ÉÆßAzÀÄ ºÉ¸ÀgÁzÀ PÀ£ÁðlPÀ ¸ÀAVÃvÀPÉÌ CªÀgÉÃ 
ªÀÄÆ®. CzÉÃ ZÀ¼ÀÄªÀ½AiÀÄ PÉ¼ÀªÀUÀðPÉÌ ¸ÉÃjzÀ 
PÀ£ÀPÀzÁ¸ÀgÀ gÁªÀÄzsÁ£Àå ZÀjvÉAiÀÄÄ ̈ sÀvÀÛ, gÁVUÀ¼À ªÀÄzsÉå 
£ÀqÉzÀ ¸ÀAWÀµÀðzÀ PÀxÉAiÀiÁzÀgÀÆ CzÀÄ ²æÃªÀÄAvÀ-
§qÀªÀgÀ-ªÀÄzsÀåªÀÄ ªÀUÀðzÀ ¸ÀAWÀµÀðzÀ ¸ÀAPÉÃvÀªÁVzÀÄÝ 
CAwªÀÄªÁV ±ÉÆÃ¶vÀgÀ UÉ®ÄªÉÃ ªÁ¸ÀÛªÀªÉA§ÄzÀ£ÀÄß 
¸ÁAPÉÃwPÀªÁV ¤gÀÆ¦¸ÀÄvÀÛzÉ.  ªÀ¸ÀÄÛ«£À zÀÈ¶Ö¬ÄAzÀ 
EzÀÄ ¨sÁgÀwÃAiÀÄ ¸Á»vÀåPÉÌ PÀ£ÀßqÀªÀÅ PÉÆnÖgÀÄªÀ 
PÉÆqÀÄUÉAiÀÄÆ ºËzÀÄ.

ªÀiÁ£ÀzÀAqÀ-4;-  “PÁè¹PÀ¯ï ¨sÁµÉAiÀÄÄ CzÀgÀ ªÀÄÄA¢£À 
¨sÁUÀ¢AzÀ ©ü£ÀßªÁVgÀ§ºÀÄzÀÄ CxÀªÁ C£ÉÃPÀ ̈ É¼ÀªÀtÂUÉ 
¸ÀÜVvÀUÉÆArgÀ§ºÀÄzÀÄ”.

PÀ£ÀßqÀ ¨sÁµÉUÉ PÀ¤µÀ× 2300 ªÀµÀðUÀ¼À ¤gÀAvÀgÀ 
EwºÁ¸À«zÀÄÝ, CzÀgÀ ZÀjvÉæAiÀÄ°è ¥ÀÆªÀðzÀ 
ºÀ¼ÀUÀ£ÀßqÀ, ºÀ¼ÀUÀ£ÀßqÀ, £ÀqÀÄUÀ£ÀßqÀ, DzsÀÄ¤PÀ PÀ£ÀßqÀ 
JA§ ¥Àæ¨ÉÃzsÀUÀ¼À£ÀÄß UÀÄgÀÄw¸À§ºÀÄzÁzÀgÀÆ CzÀgÀ 

¨É¼ÀªÀtÂUÉ ¤gÀAvÀgÀªÁVzÉ.  ¥ÀÆªÀðzÀ ºÀ¼ÀUÀ£ÀßqÀPÀÆÌ 
ºÉÆ¸ÀUÀ£ÀßqÀPÀÆÌ ºÉÆgÀgÀÆ¥ÀzÀ°è ªÀåvÁå¸À«zÀÝgÀÆ 
M¼ÀVgÀÄªÀ ¸ÁªÀÄå ¸ÀàµÀÖªÁzÀÄzÀµÉÖ C®è zÀlÖªÁzÀÄzÀÄ.  
20£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°è ¸ÀªÀÄÈzÀÞªÁV «PÁ¸ÀUÉÆArgÀÄªÀ 
DzsÀÄ¤PÀ PÀ£ÀßqÀ ¸Á»vÀåPÉÌ 08 eÁÕ£À¦ÃoÀ ¥Àæ±À¹ÛUÀ¼ÀÄ 
®¨sÀåªÁVªÉ.  D «µÀAiÀÄzÀ°è CzÀÄ ¨sÁgÀvÀPÉÌÃ CUÀæUÀtå.  

±Á¹ÛçÃAiÀÄ ¨sÁµÉAiÀÄ ¥ÀæAiÉÆÃd£À : PÀ£ÀßqÀªÀ£ÀÄß C©üeÁvÀ 
¨sÁµÉAiÉÄAzÀÄ UÀÄgÀÄw¹zÀgÉ CzÀgÀ ºÉ¸Àj£À°è 1. 
¨sÁgÀvÀzÀ°è ¸ÀÆPÀÛ PÀqÉ CzÀgÀ ºÉ¸Àj£À°è CvÀÄå£ÀßvÀ 
PÉÃAzÀæ ¸ÁÜ¦vÀªÁUÀÄvÀÛzÉ.  C°è ªÉÄÃ°£À ¸ÀA±ÉÆÃzsÀ£É 
£ÀqÉAiÀÄÄvÀÛzÉ.  2. CzÀgÀ ºÉ¸Àj£À°è ¥ÀæwÃªÀµÀð E§âjUÉ 
CAvÀgÀgÁ¶ÖçÃAiÀÄ ¥ÀÄgÀ¸ÁÌgÀ ¤ÃqÀ¯ÁUÀÄvÀÛzÉ.  3. CzÀgÀ 
CzsÀåAiÀÄ£ÀPÉÌ ¨sÁgÀvÀzÀ ¨ÉÃgÉ¨ÉÃgÉ «±Àé«zÁå®AiÀÄUÀ¼À°è 
¦ÃoÀUÀ¼ÀÄ ¸ÁÜ¦vÀªÁUÀÄvÀÛªÉ.  ºÀ®ªÀÅ PÉÆÃn ºÀtzÀ 
RZÀð£ÀÄß ̧ ÀA¥ÀÆtðªÁV PÉÃAzÀæ ̧ ÀPÁðgÀªÉÃ ̈ sÀj¸ÀÄvÀÛzÉ.  

PÉÃAzÀæ ¸ÀPÁðgÀªÀÅ vÀ«Ä¼ÀÄ ¨sÁµÉUÉ C©üeÁvÀ (PÁè¹PÀ¯ï) 
¨sÁµÉ JAzÀÄ UÀÄgÀÄw¹zÀ £ÀAvÀgÀ PÀ£ÁðlPÀªÀÇ 
vÀ£Àß ¨sÁµÉUÉ AiÉÆÃUÀåvÉ¬ÄzÀÝgÀÆ ¸ÀºÀ gÁdQÃAiÀÄ 
PÁgÀtUÀ½AzÁV C©üeÁvÀ (PÁè¹PÀ¯ï) ¨sÁµÉ JAzÀÄ 
UÀÄgÀÄw¹PÉÆ¼Àî®Ä ¸ÁPÀµÀÄÖ ±ÀæªÀÄªÀ»¸À¨ÉÃPÁ¬ÄvÀÄ.  
EzÉ®èzÀgÀ £ÀqÀÄªÉAiÀÄÆ £ÀªÉA§gï 2008gÀ £ÀAvÀgÀ  
PÉÃAzÀæ ¸ÀPÁðgÀªÀÅ PÀ£ÀßqÀ ¨sÁµÉUÉ C©üeÁvÀ (PÁè¹PÀ¯ï) 
¨sÁµÉ JAzÀÄ UÀÄgÀÄw¹ ªÀiÁ£ÀåvÉ ªÀiÁrzÉ.

zÀQët zÁæ«qÀ ¨sÁµÉUÀ¼À°è ºÉZÀÄÑPÀrªÉÄ vÀ«Ä¼ÀÄ ¨sÁµÉ 
AiÀÄµÉÖÃ ¥ÁæaÃ£À ¨sÁµÉAiÀiÁVgÀÄªÀ PÀ£ÀßqÀ ¨sÁµÉAiÀÄ 
¥ÁæaÃ£ÀvÉAiÀÄÄ PÉÃAzÀæ ¸ÀPÁðgÀªÀÅ «¢ü¹gÀÄªÀ ªÀiÁ£À 
zÀAqÀUÀ¼À°è AiÀÄ±À¹éAiÀÄ£ÀÄß ¥ÀqÉzÀÄPÉÆAqÀÄ C©üeÁvÀ 
(PÁè¹PÀ¯ï) ¨sÁµÉAiÀiÁVgÀÄªÀÅzÀÄ £ÀªÉÄä®èjUÀÆ ¥Ëærü 
ªÉÄAiÀÄ «µÀAiÀÄªÁVzÉ.  

-; UÀæAxÀIÄt ;-

¥Àj±ÉÆÃzsÀ ;- ¸ÀAUÀæºÀPÁgÀgÀÄ qÁ. gÉÃªÀAiÀÄå MqÉAiÀÄgï, 
qÁ. ºÁ.ªÀiÁ.£ÁUÁdÄð£À
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GENDER DIFFERENTIATION, WOMEN EMPOWERMENT AND HUMAN RIGHTS

Dr. C.M. Leelavathi
Asst. Prof., University College Of Education, Bangalore University, Chickballapur-562101. E-mail:- cmleelavathi@gmail.com

The world over, women are denied their human rights. Gender differentiation is about inequality and about power relations between 
men and women. Half of the world’s population is subordinate to the other half, in thousands of different ways, because of the sex 
they are born with.  Despite international human rights law which guarantees all people equal rights, irrespective of sex, race, caste 

and so on, women are denied the right even to manage, control and care for the health of their own bodies and their reproductive 

function.  In many cultures women are culturally exploited in many ways in the name of the culture tradition in spite of the fact that 

international human rights law prohibits cultural practices which are damaging to women.

Human rights for women is the collective right of a women to be seen and accepted as a person with the capacity to decide or act 

on her own behalf and to have equal access to resources, and equitable social, economic and political support to develop her full 

potential exercise her right as a useful human being.  This paper makes an attempt to discuss about Gender differentiation, the role 
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of human rights in empowering women and the role of education in empowering women.

Empowerment refers to enabling people to take charge of 
their own lives.  For women, empowering emphasizes the 

importance of increasing their power and taking control over 
decisions and issues that shapes their lives.  Women empow-
erment emphasis in society intertwined with gender, class, 
race, ethnicity, age, culture and history.  Power is identified 
with equity and equality for women and men in access to 
resources, participation in decision making and control over 
distribution of resources and benefits.  Gender equality is 
addressed at these different levels with the aim of increasing 
equality between men and women, and achieving women’s 
empowerment.

Empowering women requires the removal of formal and infor-
mal institutional barriers that prevent them from taking action 
to improve their well being individually or collectively, and lim-
it their choices.  The key formal institutions include the laws, 
rules and regulations upheld by states, civil society and inter-
national agencies; Informal institutions include norms of social 
solidarity, social exclusion and corruption among others.

To empower women literally speaking is to give power to wom-
en, ‘Power ‘here does not mean a mode of domination over 
others, but a sense of internal strength and confidence to face 
life, the right to determine once choices in life, the ability to 
influence the social process that affects once life, an influence 
in the direction of social change, a share in decision making.

Objectives of Women Empowerment:

The Important objectives of women empowerment are:
• To develop sense of internal strength and confidence to face 
life challenges

• To improve the capacity by delegating responsibility.

• To give authority autonomy to choose and make self deci-
sions.

• To strengthen the capacity in the decision making at all levels.

• To influence in the direction of social change.
• To contribute towards national development.

The Concept of Empowerment : United Nations High Com-
missioner for Human rights has defined empowerment as “the 
process of giving people the power, capabilities and access 
needed to change their own lives, improve their own commu-
nities and influence their own destinies. It is a process which 
enables a person to understand the working of power so that 
they can deal with questions of existing power and exercise 
control over the source of power.

Empowerment has economic, social, cultural & political dimen-
sions, which are multiple, inter-related and inter-dependent.  It 
is a process of strengthening the capacity by giving power and 
autonomy, by giving knowledge, delegating responsibility and 
opportunity in decision making.

Women Empowerment and Gender differentiation : Inter-
national human rights law guarantees all people have equal 

rights irrespective of sex, race, and caste and so on.  But hu-
man are denied equal rights with men to land, property, to mo-
bility, to education, to employment opportunities, to shelter, to 
food, to worship and to lives of their children.  Throughout the 
world, human rights are denied to women.  Gender Discrimina-
tion is found with respect to equality and power.  International 
human rights prohibits cultural practices which are damaging 
to women.  According to Human rights violence against wom-
en is illegal. 

Girl Child is denied from four freedoms-according to Uni-
versal declaration of human rights; 

• Freedom from fear and want.

• Freedom of speech and belief.

There is no developed country for a women, because of their 
sex denied their human rights.  Gender differentiation is about 
inequality and power between men and women.  Some of the 
identified inequalities are given below. 
• Difficulty in access to education, early drop-outs from school 
system, majority illiterates
• Excluded from planning and decision making. 

• Considering women as economically unproductive. 

• Low wages paid 
• Poor sharing of family resources.

• Double responsibility of productive and non productive ac-
tivities.

• In equality with respect to health care, employment, land, 
technology, credit, political power and economic life

• Spending more money on male rather than female.

• Less autonomy and authority with respect to communication 
reproductive health and social status.

Why to Empower Women: Noble prize winner Prof. Amartya 
sen, emphasised  that, unless women are empowered is-
sues like health, literacy and population will remain unsolved 
problems of the developing counties in this part of the subcon-
tinent.  Empowerment of women is attempted to address two 
important issues- Reducing gender inequalities (discrimina-
tion) and Building equality in nation’s development (Enhancing 
women’s participation).
Women and Human Rights: Universal declaration of human 
rights states “All human beings are born free and equal in dig-
nity and rights (Article-1).
Girl Child is born to inequality.  There is no developed coun-
try for women.  Women because of their sex have essentially 
limited, indeed conditional access to the four freedoms, which 
the Universal declaration of Human Rights and consequent 
human rights covenants, as per to define: Freedom from fear 
and want, Freedom of speech and belief. 

Human rights for women is a collective right of a women to be 
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seen and accepted as a person with the capacity to decide or 
act her own behalf and to have equal access to resources and 
equitable social, economic and political support to develop her 
full potential, exercises her rights as a full human being and to 
support to the development of others.  An essential first step 
to building equality is to remove gender based discrimination 
against women.  Extensive discrimination against women vi-
olets the principle of equality of rights and respect for human 
dignity, is an obstacle to the participation of women, on equal 
terms with men, in the political, social, economic and cultural 
life of their locality, hampers the growth and prosperity of the 
society and the family and makes more difficult the full devel-
opment of the potentialities of women in the service of their 
countries and of humanity.

How to empower Women: In a completely fair society there 
would be no gap between men and women in categories that 
are not based on gender opportunities and access to resourc-
es would be same for both men and women.  Several ways 
have been devised to overcome to gender inequality and to 
empower women.

Some of the ways to empower women are-Education, Em-
ployment opportunities, legislations, development of income 
generating skills, enhancing status of women, reducing gen-
der inequality through change in attitude, capacity building etc.  
Over and above all the only strong means to empower women 
is Education.

Education a means to empower women: Education liber-
ates women from the clutches of inequalities.  Education is 
a force to reduce gender inequalities and access to mobility, 
share in decision making and contribution to national devel-
opment.  Educating women support or enables the exercises 
of their rights and obligations.  Women education improves 
her own health and family health.  Her education improves 
the education attainment of her children, particularly that of 
daughters.  Educating women support or enables that exercise 
their rights and obligations.  The right to vote is meaningless 
unless women can inform themselves of the issues of the day 
and protect themselves through due process of law, violence 
against women in streets have been associated not just with 
poverty but also with illiteracy, which prevents women from as-
serting their rights.

Education empowers women to earn.  Higher the education, 
higher will be the earnings, Higher the earnings higher will be 

the women empowerment.  Independent income is important 
to women self esteem.  Educating women eliminates child la-
bour, improve their health, reduces fertility rate, and increases 
mobility of labour and help in the inculcation of right kind of 
attitudes and skills by removing some of the obstacles to social 
change and progress.

CONCLUSION: The World over, women are denied their 
human rights, gender differentiations is about inequality and 
power relations between men women.  Half of the world’s pop-
ulation is subordinate to the other half in thousands of different 
ways, because of the sex they are born with.  Despite interna-
tional Human Rights Law which guarantees all people have 
equal rights irrespective of sex, race, caste and so on, Women 
are denied equal rights  with men and to land, property, to mo-
bility, to education, to employment opportunities, to shelter, to 
food, to worship and over the lives of their children.  Education 
liberates women from the clusters of inequalities.  Education 
is a force to reduce inequalities and access to mobility, share 
in decision making and contribution to national development.

Education empowers women to avoid dependence on others 
and escape exploitations in everyday life, avoid humiliation be-
fore others, gain confidence to work more productively, to do 
away with social stigma, to gain access to useful information 
on health and other concern and to have share in decision 
making at all levels.  The recent studies showed that, the eco-
nomic and social returns to the family as result of education 
for women are greater than those of men.  Since education 
remove the obstacle to economic and social development, em-
powerment of women is essential through education.
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IMPACT OF SCIENCE ON LITERATURE -  A STUDY OF WOMEN SCIENCE WRITERS IN INDIA
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Head –Dept. of  English, Goodwill Christian College For Women. e-mail:- shaliniebenezer@yahoo.com

Traditionally, the study of literature aims at the understanding of literary texts.

It is often a reflection of the ideas prevalent in a society at a given time. It is therefore not surprising that ever since science began 
to play a major role in human civilization it too has had an impact on literature.  In overt ways or only surreptitiously, emphatically or 

only mildly, science has been leaving its imprint on the literature of the people who have experienced the jolts of scientific thought 
and discoveries.

Women are universallyunderrepresented in science and technology. India, viewed as a potential powerhouse of innovations, is no 
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exception. Scholars have examined at considerable length the interactions between science and literature in particular periods of 

history, and in specific linguistic regions. Science and Literature are  as two enterprises that absorb the human intellect and feelings, 
as two domains of civilized activity that have never ceased to inspire the very best in the human spirit, and to examine how and when 

they seem to come into conflict with each other.

This paper gives an insight into the impact of Science on Literature with due emphasis to  Science Women Writers like  

RohiniGodbole and Ram Ramaswamy  who penned  ‘Lilavati’sDaughter’s  a collection of biographical essays on women scientists of 
India,Shakuntalaan Indian writer and mental calculator, popularly known as the “human computer” who as a writer wrote a number of 
books, including novels as well as texts about mathematics, puzzles, and astrology,Vandana Shiva  an Indian scholar, environmental 

activist and anti-globalization author who  currently based in Delhi, has authored more than twenty books  and authors like  Rimi.B. 

Chatterjee  and Vandana Singh  who wrote Science Fiction etc.

Key Words;  Science, women writers, fiction, non-fiction,literature.
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The modern era has witnessed rapid advancements in sci-
ence and technology that rival, if not displace, traditional 

knowledge systems represented by the fields of literature, art, 
philosophy, and religion. Despite the traditional gulf between 
scientific and literary discourse, however, writers and critics of 
imaginative literature in the nineteenth and twentieth centuries 
have consistently looked to science as a source of knowledge 
and valuable insight into the human condition. Discoveries 
such as relativity, chaos theory, evolution, cybernetics, and 
quantum theory have provided writers with considerable inspi-
ration and new modes of thought that have become an integral 
part of literature in the postmodern age. 

By the nineteenth century the hegemony of scientific thought 
as the paradigm of modern knowledge had begun to increas-
ingly exert itself in the imaginations of writers. Advances in 
the field of biology in particular played a role in the intellectual 
and artistic currents of the Victorian era, especially by Charles 
Darwin’s theory of biological evolution through natural selec-
tion. Darwin’s publication of On the Origin of Species in 1859 
and the later application of his deterministic theories to social 
rather than purely biological systems by Herbert Spencer ex-
ercised considerable influence on writers of naturalist fiction 
such as George Eliot, Thomas Hardy, Emile Zola, and many 
others. Another discovery of the period, the Second Law of 
Thermodynamics, also had an enduring effect on literature that 
followed, although it appears most conspicuously in the works 
of postmodern writers of the twentieth century. The Second 
Law defines the concept of entropy—a measure of homogene-
ity or lack of differentiation in a system—and is typically asso-
ciated in literature with a tendency toward depicting increasing 
chaos in the universe. 

Accelerated scientific advancements in the twentieth century 
have contributed to the decline of belief in the mechanistic, 
rational, and supremely-ordered Newtonian universe and have 
inspired themes of discontinuity and unpredictability that are 
common tropes of postmodern literature. Twentieth-century 
discoveries in science and logic, including Albert Einstein’s 

Theory of Relativity, Werner Heisenberg’s Uncertainty Prin-
ciple, Kurt Gödel’s Incompleteness Theorem, and the com-
plexities of quantum physics have contributed to a particular 
view of reality apparent in the works of John Updike, Thomas 
Pynchon, John Barth, and Kurt Vonnegut, Jr., and others. Tak-
ing cues from such theories, which realize natural barriers to 
scientific knowledge even while opening hitherto unexplored 
areas of study, these and many other writers and critics of the 
twentieth century have tended to apply the concepts of ran-
domness, uncertainty, and the breakdown of traditional cau-
sality in their works. Other developments in science from the 
latter half of the twentieth century have also contributed to the 
literary atmosphere of postmodernism. Notable among these 
are the study of chaos theory, which establishes the complex 
order of disorderly systems while positing their long-term un-
predictability, and cybernetics, which views both humans and 
machines as complex systems of information—ideas analo-
gous to those of such writers as Italo Calvino, Don DeLillo, 
Stanislaw Lem, and Jacques Derrida. 
Related areas of critical interest in the subject of science and 
literature include the perception that science is a social con-
struct like other forms of human inquiry, and therefore subject 
to certain cultural limitations. Commentators have outlined the 
important differences between poetic and scientific discourse 
while observing that scientific language, though exacting and 
verifiable, as yet has failed to duplicate the language of feeling 
and beauty found in poetic utterances. Finally, several com-
mentators have observed the importance of science fiction as 
a subgenre. First exhibited in the imaginative writings of Edgar 
Allan Poe, Mary Shelley, Jules Verne, and H. G. Wells, science 
fiction focuses on the place of science in contemporary and 
future life and is concerned with the possible impacts of rapid-
ly-accelerating technological discoveries on society and on hu-
man perceptions of reality. As such, science fiction continues 
to provide a viable medium of speculation and communication 
in a technological world. 

Given   below are the achievements of Science fiction writers..
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Writers who have fused science with writing.

Vandana Shiva is an Indian scholar, environmental activist, 
food sovereignty advocate, and anti-globalization author. Shi-
va, currently based in Delhi, has authored more than twenty 
books.[

Vandana Shiva has written and spoken extensively about ad-
vances in the fields of agriculture and food. Intellectual proper-
ty rights, biodiversity, biotechnology, bioethics, and genetic en-
gineering are among the fields where Shiva has fought through 
activist campaigns. She has assisted grassroots organizations 
of the Green movement in Africa, Asia, Latin America, Ireland, 
Switzerland, and Austria with campaigns against advances in 
agricultural development via genetic engineering.

In 1982, she founded the Research Foundation for Science, 
Technology and Ecology.This led to the creation of Navdan-
ya in 1991, a national movement to protect the diversity and 
integrity of living resources, especially native seed, the promo-
tion of organic farming and fair trade.

Her first book, Staying Alive (1988) helped redefine percep-
tions of third world women. In 1990, she wrote a report for 
the FAO on Women and Agriculture entitled, “Most Farmers in 
India are Women”. She founded the gender unit at the Inter-
national Centre for Mountain Development (ICIMOD) in Kath-
mandu and was a founding board member of the Women’s 
Environment & Development Organization. 
Shiva has also served as an adviser to governments in India 
and abroad as well as non-governmental organizations, in-
cluding the International Forum on Globalization, the Women’s 
Environment & Development Organization and the Third World 
Network. Shiva chairs the Commission on the Future of Food 
set up by the Region of Tuscany in Italy and is a member of 
the Scientific Committee which advised former prime minister 
Zapatero of Spain. Shiva is a member of the Steering Com-
mittee of the Indian People’s Campaign Against WTO. She is 
a councilor of the World Future Council. Shiva serves on Gov-
ernment of India Committees on Organic Farming. Vandana 
Shiva participated in the Stock Exchange of Visions project in 
2007.[13]

Vandana Singh is an Indian science fiction writer. She currently 
works as an Associate Professor and Chair of the Department 
of Physics and Earth Science at Framingham State University 
in Massachusetts. 

Rohini Godbole is an Indian physicist and academic. She is 
a professor at the Centre for High Energy Physics, Indian 
Institute of Science, Bangalore. She has worked extensively 
on different aspects of particle phenomenology over the past 
three decades, in particular on exploring different aspects of 
the Standard Model of Particle Physics (SM) and the phys-
ics beyond it (BSM). Her work regarding hadronic structure 
of high-energy photons outlined a variety of ways in which to 
study it and has had implications for the design of next gener-
ation electron positron colliders. She is an elected fellow of all 
the three academies of Science of India and also the Science 
Academy of the Developing World (TWAS). Prof. Godbole is 

part of the International Detector Advisory Group (IDAG) for 
the International Linear Collider in the European research lab, 
CERN. The International Detector Advisory Group monitors 
the ILC detector research and development of the Research 
Directorate and the detector design groups. She is the Chair of 
the Panel for Women in Science initiative of the Indian Acad-
emy of Sciences.[7] Along with Ram Ramaswamy, Godbole 
jointly edited Lilavati’s Daughters, a collection of biographical 
essays on women scientists of India, which was published in 
the form of book by Indian Academy of Sciences in 2008.  She 
has to her credit numerous awards.

Rimi B. Chatterjee is an author based in Kolkata, India. She 
has published three novels and one academic history which 
won the SHARP deLong Prize for History of the Book in 
2006,as well as a number of translations and short stories. 
She has been nominated twice for the Vodafone Crossword 
Book Award, once for fiction and once for translation. She 
teaches English at Jadavpur University.
Conclusion: Science can be an inspiration for literature. Nor-
mally we think of  science as one kind of human investigation 
and literature as another, and that the two do not have any-
thing in common, yet in science fiction we have the bringing 
together of the these two disciplines, either from the perspec-
tive of  the literary imagination or that of the scientific mind.. 
Science examines the nature of the real world and seeks by 
means of technology and hard logic to gain an understanding 
of it; it works with evidence. Literature seeks for truth, which 
does not necessarily lie in the real world around us but rather 
in our minds and our imaginations; it works with.  We have 
alternative means of propelling our engines, like hydrogen for 
instance, which could do the job without polluting the air we 
breathe. So instead of blaming science and technology, we 
as citizens within a society need first to be more educated in 
science to be able  to understand the causes of problems and 
we need to understand how to use  science to seek better al-
ternatives like the above, and our leaders, our politicians, need 
to understand this approach as well. 

1. https://en.wikipedia.org/wiki/Category:Indian_science_writ-
ers

2. The Impact of Science on Literature | Science science.sci-
encemag.org/content/115/2990/412 

3. https://people.rit.edu/vvrsps/Essays/SciLit.htm
4. shodhganga.inflibnet.ac.in/bitstream/10603/3839/7/07_syn-
opsis.pdfby SR Sawant - 2010

5. https://www.enotes.com › Study Guides

6. https://en.wikipedia.org/wiki/Literature_and_Science
7. https://www.itp.uni-hannover.de/~flohr/papers/m-res-meth1.
pdf

8. science.sciencemag.org/content/115/2990/412

9. https://uwpress.wisc.edu/series/science-literature.html

10 https://www.bartleby.com/essay/Science-and-Literature- 
PKZZD6YVC
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SIGNIFICANCE OF SUCCESSFUL INTELLIGENCE IN THE ACADEMICS OF ADOLESCENTS: A LITER-
ATURE REVIEW

Lingeshwari Mysore1 and Dr. A. H. M. Vijayalaxmi2
1. Research Scholar, 2. Asso. Prof., Dept. of Human Development and Research Centre,  Smt. V.H.D Central Institute of Home 

Science (Autonomous), Sheshadri Road, Bangalore-1 *Email:-  lingeshwari.m92@gmail.com, ** E-mail:- vijayabhushan@yahoo.
co.in

Adolescence is a period characterized by emotional upheaval as well as both exposure to more opportunities and risks (Chow, 

2005). According to Piaget this is the highest stage of cognitive development. At this stage they transit from concrete operation to 
formal operation, they start abstracting and solve problems in a systematic way. Hence during this stage more complex analytical 

skills are given through the curriculum. However in the contemporary society, analytical intelligence alone is not enough to succeed, 

they also need to be equipped to deal any situations creatively and practically.  The integrated use of these three intelligences 

in every-day situations makes a person self efficient and needed to be successful in life (Sternberg, 1999). In this context the 
present study makes an effort to review the articles which talks about the importance successful intelligence in academics and in 

adolescence years. The reviews clearly indicate that the components of successful intelligence influence positively in adolescents 
academic achievement and learning. The results of these studies reveal that successful intelligence can be used to teach different 

subjects in schools. Teaching for successful intelligence is beneficial to all students with different learning patterns and it enhances 
efficacy and level of performance among students.
Key words: Successful Intelligence, Adolescents, Academics.

Adolescence is the period of stress and storm, according to 
Piaget this is the highest stage of cognitive development. 

At this stage they transit from concrete operation to formal 
operation, they start cognitive abstracting and solve problems 
in a systematic way. This is the stage where society expects 
more from an adolescent in all possible ways, especially with 
academics. Most of the times academic achievement is asso-
ciated with the IQ of a person. In the contemporary society ed-
ucators opining success in life requires along with academics 
knowledge other survival skills.

One such theory which emphasizes on these skills is suc-
cessful intelligence theory by the psychologist Sternberg. 
According to him, Successful intelligence is the integrated 
set of abilities needed to be successful in life, like analytical, 
creative and practical intelligence. Use of these three intelli-
gences in every-day situations makes a person self efficient 
in all ways. In this context the present study makes an effort 
to review the articles which talks about the importance suc-
cessful intelligence in academics and in adolescence years. 
The components of successful intelligence influence positively 
on academic achievement and learning among the students. 
While teachers can use successful intelligence to impart the 
subjetcs. Teaching through successful intelligence is beneficial 
to all students with different learning patterns and it also has 
been found to enhance self efficacy and level of performance 
among students.

OBJECTIVES

1. To study the relationship between successful intelligence 
and academic achievement.

2. To understand the influence of successful intelligence com-
ponents (Analytical Intelligence, Creative Intelligence and 
Practical Intelligence) on academic achievement.

3. To know the influence of total successful intelligence on ac-
ademic achievements.

METHODOLOGY

The researcher has made an attempt to understand the topic 
by collecting articles related to the topic from various sources 
like journals, books, news papers, experts etc. The collect-
ed articles were then reviewed and compiled under different 
headings. 

RESULTS

The collected reviews are brought categorized the following 
headings.

1. Theory of successful intelligence

• Creative intelligence in classroom : It is understood that 
creativity is nothing to do with academics, but according to re-
search studies below, academic achievement is influenced by 
creative thought process. 

A study by Fleith, Renzulli and Westberg (2002) investigated 
the effects of a creativity training program, New Directions in 
Creativity, on students’ divergent thinking abilities and self-con-
cept in monolingual and bilingual elementary classrooms. The 
findings indicated that the creativity program slightly improved 
the divergent thinking abilities of students in the treatment 
group and the effect of the creativity program on the self-con-
cept of students in the treatment group was small, and the 
control group students experienced a decline in self-concept 
between pretest and posttest. 

Sternberg (2003), describes creative thinking in the Class-
room. He expresses that schools generally undervalue cre-
ativity and teachers think creativity is no different from gen-
eral intelligence or that schooling cannot or should not value 
creativity, or they do not know how to teach for creativity. The 
author explains that creativity is different from general intel-
ligence and teaching in a way that encourages and rewards 
creativity can improve school performance and children can 
learn to make certain kinds of decisions that will enhance their 
creativity. 

• Practical intelligence and academic achievement : Practi-
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cal intelligence is the ability of a person to apply the knowledge 
to solve day to day problems. It is common sense and deals 
mostly with social situations. Some might refer this aspect of 
intelligence as street-smarts. 

Here are some reviews which talks about the importance of 
practical intelligence in daily living.

Grigorenko et al (2004), assessed the importance of academic 
and practical intelligence in rural and relatively urban Yup’ik 
Alaskan communities with respect to Yup’ik-valued traits rat-
ed by adults or peers in the adolescents’ communities. The 
results indicated that everyday-life knowledge valued traits 
in the presented sample and that the predictive power of this 
knowledge is higher in adolescents (especially boys) from rural 
communities than from the semi-urban community. 

A study to boost school achievement using practical intelli-
gence through an intervention programme for middle school 
students by Williams et. al., (2002) indicates that the interven-
tion program successfully enhanced both practical and aca-
demic skills in each of the target skill areas (reading, writing, 
homework, and test taking) in children from diverse socioeco-
nomic backgrounds attending diverse types of schools. 

2. Successful intelligence and academic achievement

Successful intelligence is the integrated set of abilities (An-
alytical, Creative and Practical abilities) to achieve success, 
by capitalizing on strengths and compensating for weakness-
es, to adapt to, shape and select the environment (Sternberg 
1999).

Here are the reviews that emphasis on the influence of these 
integrated set of abilities on academic achievement is been 
discussed.

The two studies were conducted Sternberg (1998), among 3rd 
grade (primary school) and 8th grade (middle school) students 
to test the efficacy of the triarchic theory of human intelligence 
as applied to classroom learning and performance. Students at 
the 3rdgrade level were taught a social studies unit and at the 
8th grade level were taught a psychology unit in 1 of 3 ways: 
traditional instruction (primarily memory based), critical think-
ing instruction (primarily analytically based), and triarchically 
based instruction (involving infusion of analytical, creative, 
and practical instruction). Performance at both levels was 
assessed through multiple choice items measuring primarily 
memory and performance based items measuring analytical, 
creative, and practical aspects of achievement. Third grade 
students also provided self report measures. In general, triar-
chic instruction was superior to the other modes of instruction, 
even on multiple choice memory based items. 

Further an article by Sternberg (2002) describes how one can 
teach students more effectively by teaching for successful in-
telligence. According to the author teaching for successful in-
telligence involves instructing and assessing analytically, cre-
atively, and practically, as well as for memory. Such teaching 
helps students recognize and capitalize on strengths, and at 
the same time recognize and correct or compensate for weak-

nesses. And he also describes how to teach for successful 
intelligence and presents empirical evidence that teaching for 
successful intelligence really works in the classroom in raising 
student achievement.

Three studies were conducted by Grigorenko et. al (2002) at 
the middle and high school levels to assess the effectiveness 
of triarchically based instruction and assessment—which em-
phasizes analytical, creative, and practical thinking and learn-
ing skills as well as memory oriented skills—to conventional 
instruction and assessment. Interventions emphasized read-
ing in the context of instruction in language arts, math, physical 
sciences, social sciences, history, foreign languages, and the 
arts. In all three studies, triarchic instruction was more effec-
tive than conventional instruction in improving student reading 
achievement.

Sternberg and Grigorenko (2002) in an article, the theory of 
successful Intelligence as a Basis for Gifted Education explain 
about the theory of successful intelligence and data in support 
of it, shows how to implement the model in schools and pres-
ents data in support of the success of its school implementa-
tion and relates the theory of successful intelligence to other 
models of gifted education.

In another article by Sternberg and Grigorenko (2004) they 
explain the use of Successful Intelligence in the Classroom. 
According to the authors, many students could learn more ef-
fectively than they do now if they were taught in a way that bet-
ter matched their patterns of abilities. Teaching for successful 
intelligence provides a way to create such a match. It involves 
helping all students capitalize on their strengths and compen-
sate for or correct their weaknesses. It does so by teaching in 
a way that balances learning for memory, analytical, creative, 
and practical thinking. 

In a study conducted by Samavatian, Latifi and Abedi (2014) 
on 30 female and male students to investigate the effective-
ness of successful intelligence training program on academic 
hopefulness of probation students of Esfahan University of 
Technology, indicates that successful intelligence program 
training was effective to enhance academic hopefulness of 
probation students (p & LT; 0.05). Given the results of present 
research, successful intelligence program training can be used 
as an intervention method in order to decrease harms because 
of dormitory and student life.

A study conducted by Sternberg et. al (2014)  addresses wheth-
er prior successes with educational interventions grounded in 
the theory of successful intelligence could be replicated on a 
larger scale as the primary basis for instruction in language 
arts, mathematics, and science. A total of 7,702 4th-grade stu-
dents in the United States, drawn from 223 elementary school 
classrooms in 113 schools in 35 towns (14 school districts) 
located in 9 states, participated in the program. Students were 
assigned, by classroom, to receive units of instruction that 
were based either upon the theory of successful intelligence 
(SI; analytical, creative, and practical instruction) or upon 
teaching as usual (weak control), memory instruction (strong 
control), or critical-thinking instruction (strong control). The 
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amount of instruction was the same across groups. In the 23 
comparisons across 10 content units in 3 academic domains, 
there were only a small number of instances in which students 
in the SI instructional groups generally performed statistical-
ly better than students in other conditions. There were even 
fewer instances where the different control conditions outper-
formed the SI students. Implications for the future of SI theory 
and the scalability of research efforts in general are discussed.

CONCLUSION: From the article it can be concluded that, the 
components of successful intelligence influence positively on 
academic achievement and learning. Successful intelligence 
can be used to teach different subjects in schools. Teaching 
for successful intelligence is beneficial to all students with dif-
ferent learning patterns and it enhances efficacy and level of 
performance among students.
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¨sÁµÉ ºÁUÀÆ ¸ÀégÀÆ¥À
ªÀÄºÁ®PÀë÷äªÀÄä , ¥Àæ¨sÁªÀw.eÉ

PÀ£ÀßqÀG¥À£Áå¸ÀPÀgÀÄ,  gÁªÀÄAiÀÄå PÀ¯Á,«eÁÕ£ÀªÀÄvÀÄÛ ªÁtÂdå ªÀÄºÁ«zÁå®AiÀÄ

¨sÁµÉJAzÀgÉÃ£ÀÄ? F ¥Àæ±ÉßAiÀÄ£ÀÄßJwÛPÉÆAqÀÄ ºÀ®ªÀÅ «zÁéA¸ÀgÀÄ C£ÉÃPÀ ªÀµÀðUÀ½AzÀ ªÁåSÉåUÀ¼À£ÀÄß ¤ÃqÀÄvÁÛ 
§AzÀÄzÀÄAlÄ. CªÀÅUÀ¼À ¥ÉÊQ ºÉZÀÄÑ M¦àvÀªÁzÀMAzÀÄ ªÁåSÉå ºÉÃ¼ÀÄªÀAvÉ “¨sÁµÉAiÉÄAzÀgÉ ¸ÀªÀiÁdzÀ ªÀåQÛUÀ¼À 
¥ÀgÀ¸ÀàgÀ ªÀåªÀºÁgÀPÁÌV §¼À¸ÀÄªÀ AiÀiÁzÀÈaíPÀzsÀé¤ ¸ÀAPÉÃvÀUÀ¼À ªÀåªÀ¸ÉÜ ” ¨sÁµÉAiÀÄ£ÀÄßMAzÀÄ ªÀiÁzsÀåªÀÄJAzÀµÉÖÃ 
¥ÀjUÀtÂ¸ÀÄªÀÅzÁzÀgÉ F ªÁåSÉå ¥Àj¥ÀÇtðªÉÃºËzÀÄ. DzÀgÉ ¨sÁµÉJA§ÄzÀÄ PÉÃªÀ® MAzÀÄ ¸ÀAªÀºÀ£À ªÀiÁzsÀåªÀÄ 
CµÉÖÃ C®è. £ÁªÀÅ £ÀªÀÄäC©ü¥ÁæAiÀÄªÀ£ÉÆßÃ, D¸ÉAiÀÄ£ÉÆßÃ ºÀAaPÉÆ¼ÀÄîªÀ MAzÀÄ ªÀåªÀ¸ÉÜ JAzÀµÉÖÃEAzÀÄ 
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¥ÀjUÀtÂ¸À®Ä ¸ÁzsÀå«®è. CzÀÄMAzÀÄ ¸ÁªÀiÁfPÀ ¸ÀAUÀwAiÀiÁVzÉ. CAzÀgÉCzÀÄMAzÀÄ ¸ÀªÀiÁdzÀ°ègÀÄªÀC¢üPÁgÀ 
¸ÀA§AzsÀUÀ¼À£ÀÄß PÀÆqÀ ¸ÀÆa¸ÀÄvÀÛzÉ. CzÀÄ ¥ÀæwµÉÖÃ, ªÉÄÃ®jªÉÄ-QÃ¼ÀjªÉÄUÀÆ PÁgÀtªÁUÀÄvÀÛzÉ. ¨sÁµÉAiÀÄ£ÀÄß 
PÉÃªÀ® ªÁåPÀgÀtzÀÈ¶Ö¬ÄAzÀCxÀªÁCzÀgÀgÀZÀ£ÉAiÀÄzÀÈ¶Ö¬ÄAzÀ £ÉÆÃqÀÄªÀÅzÀgÀ §zÀ®Ä ¸ÁªÀiÁfPÀzÀÈ¶Ö¬ÄAzÀCAzÀgÉ 
¸ÀªÀiÁdzÀ°èCzÀgÀ §¼ÀPÉ ºÉÃUÉ, J°è, AiÀiÁªÁUÀDUÀÄvÀÛzÉ JA§ zÀÈ¶Ö¬ÄAzÀ £ÉÆÃqÀÄªÀÅzÀgÀvÀÛ ºÉZÀÄÑ D¸ÀPÀÛgÁVzÁÝgÉ. 
¸ÁªÀiÁfPÀ ¨sÁµÉ «eÁåß£ÀªÉA§ ±ÁSÉ EAzÀÄ ºÉZÀÄÑ ZÁ°ÛUÉ §gÀÄwÛzÉ.

¨sÁµÉAiÀÄ ªÁåSÉåAiÀÄ£ÀÄßPÀÄjvÀÄ ºÉÃ¼ÀÄªÀ ¥ÀæAiÀÄvÀßUÀ¼ÀÄ §ºÀ¼À »A¢£À PÁ®¢AzÀ®Ä £ÀqÉzÀÄ §A¢zÉ. ªÉÆlÖªÉÆzÀ®Ä 
¥ÉèÃmÉÆÃ ¨sÁµÉAiÀÄ£ÀÄßPÀÄjvÀÄzsÀé¤ ¸ÀAPÉÃvÀUÀ½AzÀ, ªÀÄ£ÀÄµÀå£À «ZÁgÀUÀ¼À£ÀÄß C©üªÀåPÀÛUÉÆ½¸ÀÄªÀ ¸ÁzsÀ£ÀJAzÀÄ 
C©ü¥Áæ¬Ä¹zÁÝ£É. ºÁUÉAiÉÄÃ ¥ÀzÀUÀ¼À ªÀÄÆ®PÀ «ZÁgÀUÀ¼À£ÀÄß C©üªÀåPÀÛUÉÆ½¸ÀÄªÀÅzÉÃ ¨sÁµÉJAzÀÄ ºÉ¤æ¹ÖÃmï 
ºÉÃ½zÁÝ£É. J¥sóï.rzÀ¸ÀÆgï JA§ «eÁß¤ ªÀiÁ£ÀªÀ£ÀÄvÀ£Àß C¤¹PÉUÀ¼À£ÀÄß C©üªÀåPÀÛ¥Àr¸ÀÄªÀÅzÀPÁÌV gÀÆrü¹PÉÆArgÀÄªÀ 
¸ÀAPÉÃvÀUÀ¼À ªÀåªÀ¸ÉÜAiÉÄÃ ̈ sÁµÉJA¢zÁÝ£É. ªÀåªÀºÁgÀPÁÌV ̧ ÀAPÉÃvÀUÀ½AzÀ MqÀUÀÆrzÀ ±À§Ý ̧ ÀªÀÄÄzÁAiÀÄªÉÃ ̈ sÁµÉJAzÀÄ 
¨sÀmÁÖPÀ¼ÀAPÀ ºÉÃ½zÁÝ£É.

¨sÁµÉAiÀÄ ¸ÀégÀÆ¥À ªÀÄvÀÄÛ ¸Àé¨sÁªÀ : MAzÀÄ ¨sÁµÉAiÀÄ 
«²µÀÖ ®PÀëtUÀ¼À£ÀÄß ¥ÀnÖªÀiÁrvÉÆÃj ¸ÀÄªÀÅzÀÄ 

PÀµÀÖ. KPÉAzÀgÉ ¸Àé¨sÁªÀPÉÌ ¸ÀA§A¢¹zÀ vÀvÀéUÀ¼ÀÄ 
MAzÀ£ÉÆßAzÀÄ CªÀ®A©¹gÀÄvÀÛªÉ. MAzÀÄUÀÄtPÉÌ 
E£ÉÆßAzÀÄ UÀÄt ¥ÀÇgÀPÀªÁVgÀÄªÀ ̧ ÀAzÀ¨sÀðUÀ¼ÀÄ GAlÄ. 
¨sÁµÉAiÀÄ PÉ®ªÀÅ vÀvÀéUÀ¼À£ÀÄß «ªÀj¹ CzÀgÀ ¸ÀégÀÆ¥À 
ªÀÄvÀÄÛ ¸Àé¨sÁªÀUÀ¼À£ÀÄß w½¸À®Ä E°è ¥ÀæAiÀÄwß¸À¯ÁVzÉ.

(1) ¨sÁµÉzÉÊªÀzÀvÀÛªÁzÀÄzÀ®è: ¨sÁµÉzÉÊªÀzÀvÀÛªÁzÀÄzÉ? 
¥ÀæPÀÈwzÀvÀÛ ªÁzÀÄzÉÆÃ JA§°è «zÁéA¸ÀgÀ°èZÀZÉð 
ªÁzÀ «ªÁzÀUÀ¼ÀÄ EzÀÝªÀÅ. ¥ÁæaÃ£À ¨sÁgÀwÃAiÀÄgÀÄ 
¨sÁµÉzÉÊªÀzÀvÀÛªÁzÀÄzÉAzÀÄ CZÀ®ªÁV £ÀA©zÀÝgÀÄ. F 
ªÁzÀªÀ£ÀÄß ¥ÀÅ¶ÖÃPÀj¸À®Ä ªÉÃzÀUÀ¼À ªÉÆgÉ ºÉÆQÌzÀÝgÀÄ. 
18£ÉÃ ±À. ¢AzÀ FZÉUÉ ªÉÊeÁåß¤PÀ «±ÉèÃµÀuÉAiÀÄ 
£ÀAvÀgÀ F C©ü¥ÁæAiÀi  §zÀ¯Á¬ÄvÀÄ. £ÉÊ¸ÀVðPÀªÁU  
ªÀÄ£ÀÄµÀå£À°ègÀÄªÀzsÀé¤ GvÁàzÀ£ÁAUÀUÀ¼À ¸ÀºÁAiÀÄ¢AzÀ 
¨sÁµÉ ¯¨sÀåªÁUÀÄvÀÛzÉ. DzÀgÉEzÀÄ ¸ÀªÀiÁdzÀ £ÉgÀ«®èzÉ        
ªÀi£ÀÄµÀå¤UÉ ªÀ±ÀªÁUÀÄªÀÅ¢®è. ̈ sÁµÉAiÀÄÄ PÀ°¹zÀÄzÀjAzÀ 
PÀ°vÀÄzÀjAzÀ ªÀiÁvÀæªÉÃ §gÀÄªÀAvÀºÀÄzÀÄ. 

(2) ªÀiÁ£ÀªÀ ¨sÁµÉ ¥ÁætÂ¨sÁµÉVAvÀ ©ü£ÀßªÁzÀÄzÀÄ:  
ªÀiÁ£ÀªÀ£À°èAiÀiÁªÀÅzÉÃ ¨sÁµÉAiÀÄ£ÀÄß PÀ°vÀÄ ªÀiÁvÀ£ÁqÀ 
§®è MAzÀÄ «±ÉÃµÀ ±ÀQÛAiÀÄÄCqÀVzÉ. ªÀiÁ£ÀªÀ£À 
¨sÁµÉAiÀÄAvÉAiÉÄÃ ¥ÁætÂUÀ½UÀÆ ¸ÀºÀ ¸ÀAPÉÃvÁvÀäPÀªÁzÀ 
¨sÁµÉAiÀÄÄAlÄ. DzÀgÉCzÀÄ ªÀiÁ£ÀªÀ ¨sÁµÉVAvÀ 
©ü£ÀßªÁzÀÄzÀÄ. 

ªÀiÁ£ÀªÀPÀµÀÖ¸ÁzÀå¢AzÀ ¥ÁætÂUÀ¼À ̈ sÁµÉAiÀÄ£ÀÄßPÀ°AiÀÄ§®è, 
GzÁ: d. ¸ÀPÀð¸ï PÉ®¸ÀUÁgÀgÀÄ. ªÀiÁ£ÀªÀ 
¨sÁµÉAiÀÄÄ ¸ÀàµÀÖC©üªÀåQÛAiÀÄ ªÀiÁzsÀåªÀÄªÁzÀAvÉAiÀiÁªÀ 
¥ÁætÂ¨sÁµÉAiÀÄÄDUÀ¯ÁgÀzÀÄ. ¥ÁætÂUÀ½UÉ ªÀiÁ£ÀªÀgÀAvÉ 
¨ÉÃgÉ ¨sÁµÉPÀ°vÀÄ ªÀiÁvÀ£ÁqÀÄªÀ ±ÀQÛE®è. »ÃUÉ 
ªÀiÁ£ÀªÀ£À ¨sÁµÉ ¥ÁætÂ¨sÁµÉVAvÀ ©ü£ÀßªÁzÀÄzÀÄ 
ªÀÄvÀÄÛGvÀÛªÀÄªÁzÀÄzÀÄ.

(3) ¨sÁµÉMAzÀÄ ¸ÁªÀiÁfPÀQæAiÉÄ: ¨sÁµÉ ¸ÀªÀiÁdPÉÆlÖ 
MAzÀÄ ¢ªÀå ªÀgÀ. ¨sÁµÉAiÀÄ C½ªÀÅ-G½ªÀÅ 
CªÀ£ÀÄ ¨Á½ §zÀÄPÀÄªÀ ¸ÀªÀiÁdPÉÌ ¸ÉÃjzÀÄzÀÄ. 

ªÀiÁ£ÀªÀvÀ£ÀßG¥ÀAiÉÆÃUÀPÁÌV gÀÆ¦¹PÉÆAqÀ ¨sÁµÉ 
AiÀÄ£ÀÄß vÀ£Àß ¸ÀªÀiÁdzÀ K½UÉUÁV, vÀ£Àß ¸ÀA¸ÀÌöÈwAiÀÄ 
«PÁ¸ÀPÁÌV §¼À¸ÀÄvÁÛ£É. ªÀiÁvÀÄPÀ°AiÀÄzÀ ªÀÄÄUÀÝ ²±ÀÄ 
ªÉÇAzÀ£ÀÄß ¸ÀªÀiÁd¢AzÀ ¨ÉÃgÉ ªÀiÁrzÀgÉ D ²±ÀÄ«UÉ 
AiÀiÁªÀ ¨sÁµÉAiÀÄÄ §gÀÄªÀÅ¢®èªÉA§ÄzÀÄUÀªÀÄ£ÁºÀð 
¸ÀAUÀw.

(4) ̈ sÁµÉAiÀiÁªÀ ªÁA²PÀ D¹ÛAiÀÄÆ C®: ªÀÄ£ÀÄµÀå¤UÉgÀÆ¥À, 
UÀÄt ªÀÄÄAvÁzÀ ®PÀëtUÀ¼ÀÄ ªÁA²PÀªÁV ®©ü¸À§ºÀÄzÀÄ. 
DzÀgÉ ¨sÁµÉAiÀÄ£ÀÄß ¥ÀæwAiÉÆ§â ªÀåQÛAiÀÄÆ ±ÀæªÀÄªÀ»¹ 
PÀ°AiÀÄ¨ÉÃPÀÄ. ¨sÁµÉAiÀÄÄDqÀÄªÀªÀ£À D¹Û, GzÁ: DUÀ 
vÁ£É ºÀÄnÖzÀMAzÀÄ ªÀÄUÀÄªÀ£ÀÄß ¨ÉÃgÉ ¥ÀæzÉÃ±ÀzÀ°è 
¨É¼É¹zÀgÉ D ªÀÄUÀÄ C°èAiÀÄ ̈ sÁµÉAiÀÄ£ÉßÃPÀ°AiÀÄÄªÀÅzÀgÀ°è 
¸ÀAzÉÃºÀ«®è. ªÀÄUÀÄ AiÀiÁªÀ ¥Àj¸ÀgÀzÀ°è ¨É¼ÉAiÀÄÄªÀÅzÉÆÃ 
CzÉÃ D ªÀÄUÀÄ«£À ªÀiÁvÀÈ¨sÁµÉAiÀiÁUÀÄvÀÛzÉ.

(5) ̈ sÁµÉ ªÀÄ£ÀÄµÀå¤UÉC£ÀÄPÀgÀuÉ¬ÄAzÀ ®©ü¹zÀÄÝ:  ̧ ÀªÀiÁdzÀ 
»jAiÀÄ-QjAiÀÄ ªÀåQÛUÀ¼ÀÄ, vÀAzÉ-vÁ¬ÄUÀ¼ÀÄ, §AzsÀÄ-
¨ÁAzsÀªÀgÀÄ, ¸ÉßÃ»vÀgÀÄ ªÀÄÄAvÁzÀªÀgÀC£ÀÄPÀgÀuÉ¬ÄAzÀ 
¨sÁµÉAiÀÄÄ ®©ü¸ÀÄvÀÛzÉ. AiÀiÁªÀÅzÉÃMAzÀÄ ªÀÄUÀÄ 
¨sÁµÉAiÀÄ£ÀÄßPÀ°AiÀÄÄªÀ ºÀAvÀzÀ°ègÀÄªÁUÀ PÉÃ½ D ªÉÄÃ¯É 
ºÉÃ½, ºÉÃ½zÀÄzÀ£ÉßÃ ªÀÄvÉÛ ªÀÄvÉÛ ºÉÃ½ PÀ°AiÀÄÄvÀÛzÉ. 
C£ÀÄPÀj¸ÀÄªÀMAzÀÄCzÀÄãvÀ ±ÀQÛAiÀÄÄ ªÀiÁ£ÀªÀ¤UÉ ¥ÀæPÀÈw 
¸ÀºÀdªÁzÀUÀÄtªÁVzÉ.

(6) ¨sÁµÉAiÀÄÄ ¤gÀAvÀgÀ ¥ÀjªÀvÀð£Á²Ã®ªÁzÀÄzÀÄ:  
¨sÁµÉAiÀÄÄ ¤AvÀ ¤ÃgÀ®è, ¸ÀzÁ ºÀjAiÀÄÄwÛgÀÄªÀfÃªÀ£À¢. 
PÁ®¢AzÀ PÁ®PÉÌ, ªÀåQÛ¬ÄAzÀ ªÀåQÛUÉ, ¸ÀÜ¼À¢AzÀ ¸ÀÜ¼ÀPÉÌ 
§zÀ¯ÁUÀÄvÀÛzÉ. F ¥ÀjªÀvÀð£Á ²Ã®vÉ ¨É¼ÀªÀtÂUÉUÉ 
ªÀÄÄRåªÁzÀÄzÀÄ. F UÀÄtªÀÅE®è¢zÀÝgÉdUÀwÛ£À°èEAzÀÄ 
4000 PÀÆÌ ºÉZÀÄÑ ¨sÁµÉUÀ¼ÀÆ, 10,000 PÀÆÌ ºÉZÀÄÑ 
G¥À¨sÁµÉUÀ¼ÀÆ EgÀÄwÛgÀ°®è. ¨sÁµÁ¸ÀAªÀzsÀð£ÉUÉ 
¥Àj¸ÀgÀ, ªÀåQÛ ¸ÀªÀiÁd ¸ÀA¸ÀÌçw ªÀÄÄAvÁzÀ C£ÉÃPÀ 
¥Àæ¨sÁªÀUÀ¼ÀÄ PÁgÀtªÁVzÉ.

(7) ¨sÁµÉUÉvÀ£ÀßzÉDzÀMAzÀÄEwºÁ¸À«gÀÄvÀÛzÉ: dUÀwÛ£À°è 
gÀÄªÀ ¥ÀæwAiÉÆAzÀÄ ¨sÁµÉUÀÆ MAzÀÄ EwºÁ¸À«zÉ. ¥Àæw 
¨sÁµÉUÀÆEwºÁ¸À«gÀÄªÀÅzÀÄRavÀªÁzÀgÀÄ PÉ®ªÀÅ ªÉÃ¼É 
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CzÀ£ÀÄßPÁ¯Á£ÀÄ¸ÁgÀ ¤zsÀðj¹ ºÉÃ¼ÀÄªÀÅzÀÄ PÀµÀÖzÀ ̧ ÀAUÀw. 
§gÀºÀ«®èzÀ C£ÉÃPÀ ¨sÁµÉUÀ¼ÀÄ PÀAqÀÄ§gÀÄvÀÛªÉ. EAvÀºÀ 
¨sÁµÉUÀ¼À «µÀAiÀÄzÀ°è ̧ ÁªÀÄVæUÀ¼À C¨sÁªÀ¢AzÀEwºÁ¸ÀzÀ 
¸ÀàµÀÖªÁzÀ w¼ÀÄªÀ½PÉ PÀµÀÖ. °¦¬ÄgÀÄªÀ ¨sÁµÉUÀ¼ÁzÀgÉ 
§gÀºÀzÀ zÁR¯ÉUÀ¼À, ±Á¸À£ÀUÀ¼À, ̧ Á»vÀå PÀÈwUÀ¼À ºÁUÀÆ 
ªÀÄwÛvÀgÀ «ªÀgÀUÀ¼ÀÄ zÉÆgÉvÀÄ D ¨sÁµÉAiÀÄEwºÁ¸ÀzÀ 
¤tðAiÀÄPÉÌ ¸ÀºÁAiÀÄPÀªÁUÀÄvÀÛzÉ.

(8) ¨sÁµÉUÉvÀ£ÀßzÉÃDzÀMAzÀÄ ¨sËUÉÆÃ½PÀ J¯ÉèPÀnÖgÀÄvÀÛzÉ: 
¥ÀæwAiÉÆAzÀÄ ¨sÁµÉUÀÆvÀ£ÀßzÉÃDzÀ ¨sËUÉÆÃ½PÀ 
PÉëÃvÀæ ¤²ÑvÀªÁVgÀÄvÀÛzÉ. F PÉëÃvÀæªÀÅ ªÀÄÄRåªÁV 
D ¨sÁµÉAiÀÄ£ÀÄß DqÀÄªÀd£ÀgÀ£ÀÄß CªÀ®A©¹ 
¤zsÁðgÀªÁVgÀÄvÀÛzÉA§ÄzÀ£ÀÄß £ÁªÀÅ ªÀÄgÉAiÀÄÄªÀAw®è. 
¨sÁµÉAiÀÄ£ÀÄßDqÀÄªÀªÀgÀ ¸ÀASÉåAiÀÄDzsÁgÀzÀ ªÉÄÃ¯É 
¨sÁµÁPÉëÃvÀæzÀ ¥ÀjuÁªÀÄªÀÇ DzsÁgÀUÉÆArgÀÄvÀÛzÉAzÀÄ 
ºÉÃ¼À§ºÀÄzÀÄ. PÉ®ªÀÅ ªÉÃ¼É MAzÀÄ ¨sÁµÁPÉëÃvÀæzÀ°è 
¨ÉÃgÉ ¨ÉÃgÉ ¨sÁµÉUÀ¼À£ÀÄß DqÀÄªÀªÀgÀÄEgÀ§ºÀÄzÀÄ. GzÁ: 
PÀ£ÁðlPÀzÀ°èPÀ£ÀßqÀ, PÉÆAPÀtÂ, §qÀUÀ, PÉÆqÀUÀ, vÀÄ¼ÀÄ, 
ºÀªÀåPÀ, ¸ÉÆÃ°UÀ, PÀÄgÀÄ§, EvÁå¢ ¨sÁµÉUÀ¼À£ÀÄß ºÁUÀÆ 
EvÀgÀ G¥À ¨sÁµÉUÀ¼À£ÀÄß DqÀÄªÀªÀgÀÄEzÁÝgÉ. 

DzÀgÉ PÀ£ÁðlPÀzÀ°è£À ºÉZÀÄÑ d£ÀgÀ ¨sÁµÉAiÀÄÄ PÀ£ÀßqÀ 
ªÁzÀÄzÀjAzÀ PÀ£ÁðlPÀ PÀ£ÀßqÀ ¨sÁµÉAiÀÄ ¤²ÑvÀªÁzÀ 
PÉëÃvÀæªÉAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ. ¨ÉÃgÉ ¨sÁµÉAiÀÄ d£ÀgÀÄ 
PÀ£ÀßqÀªÀ£ÀÄß vÀªÀÄä ªÁåªÀºÀjPÀ ¨sÁµÉAiÀÄ£ÁßV 
§¼À¸ÀÄvÁÛgÉA§ÄzÀ£ÀÄß £Á«°è UÀªÀÄ¤¸À¨ÉÃPÁzÀ «ZÁgÀ.

«±Á®ªÁzÀ ̈ sÁµÁPÉëÃvÀæUÀ¼ÀÄ PÉ®ªÀÅ ªÉÃ¼É ̧ ÀAPÀÄavÀªÁUÀ 
§ºÀÄzÀÄ. ¸ÀA¸ÀÌçvÀ ¨sÁµÉAiÀÄÄEzÀPÉÌ M¼ÉîAiÀÄ GzÁºÀgÀuÉ. 
AiÀiÁªÀÅzÁzÀgÀÆ ¨sÁµÉAiÀÄ£ÀÄßDqÀÄªÀªÀgÀ ¸ÀASÉå «PÀ¹vÀ 
UÉÆAqÀÄ CzÀgÀ ¨sÁµÁPÉëÃvÀæªÀÅ «±Á®ªÁUÀ§ºÀÄzÀÄ. 
EAvÀºÀ ¤zÀ±Àð£ÀUÀ¼ÀÄ dUÀwÛ£À°è ̧ ÁPÀµÀÄÖ zÉÆgÉAiÀÄÄvÀÛªÉ. 
GzÁ: EAVèÃµï »ÃUÉ MAzÀÄ ¨sÁµÉAiÀÄPÉëÃvÀæ ¸ÀAPÀÄavÀ 
UÉÆ¼ÀÄîªÀÅzÀÄ, «PÀ¸À£ÀUÉÆ¼ÀÄîªÀÅzÀÄ, gÁdQÃAiÀÄ, DyðPÀ, 
¸ÁªÀiÁfPÀ, ¸ÁA¸ÀÌöÈwPÀ ºÁUÀÆ ªÁtÂdå ªÀÄÄAvÁzÀ 
PÁgÀtUÀ½AzÀ JAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ.

(9) ¨sÁµÉ ¸ÁªÀiÁ£ÀåªÁV ¸ÀAQÃtðvÉ¬ÄAzÀ ¸ÀgÀ¼ÀvÉAiÀÄ 
PÀqÉUÉ ºÀjAiÀÄÄªÀÅzÀÄ: EzÀÄ ¨sÁµÉAiÀÄ ¥ÀæzsÁ£À ®PÀëtUÀ¼À°è 
MAzÁVzÉ. PÁ®¢AzÀ PÁ®PÉÌ ̈ sÁµÉAiÀÄ£ÀÄß UÀªÀÄ¤¹zÁUÀ 
F «ZÁgÀ ¸ÀàµÀÖªÁUÀÄvÀÛzÉ. ¨sÁµÉ ¸ÀAAiÉÆÃUÁªÀ¸ÉÜ¬ÄAzÀ 
(Synthatic) «AiÉÆÃUÁªÀ¸ÉÜAiÀÄ (Analytic) PÀqÉUÉ 
ºÀjAiÀÄÄªÀÅzÀ£ÀÄß UÀªÀÄ¤¸À§ºÀÄzÀÄ.

ªÀÄ£ÀÄµÀå GZÁÒgÀzÀ°è ºÉZÀÄÑ QèµÀÖvÉAiÀÄ£ÀÄß §AiÀÄ¸ÀÄªÀÅ¢®è. 
F PÁgÀt¢AzÀ¯É GZÁÒgÀzÀ°è DzÀµÀÄÖ ¸ÀgÀ¼ÀvÉAiÀÄ£ÀÄß 
vÀgÀ®Ä ¥ÀæAiÀÄwß¸ÀÄvÁÛ£É. DqÀÄªÀ ̈ sÁµÉ ̧ ÀgÀ¼ÀªÁVgÀ¨ÉÃPÀÄ, 
C¢üPÀ ¥Àj±ÀæªÀÄ, C¢üPÀ ¥ÀæAiÀÄvÀßGZÁÒgÀzÀ°è CªÀ¤UÉ 
¨ÉÃQ®è. VæÃPï, ¯Áån£ï, ¸ÀA¸ÀÌöÈvÀ ªÀÄÄAvÁzÀCw 
¥ÁæaÃ£À ¨sÁµÉUÀ¼À°è ªÁåPÀgÀt ºÉZÀÄÑ QèµÀÖªÁVgÀÄªÀÅzÀÄPÀ
AqÀÄ§gÀÄvÀÛzÉ. DqÀÄªÀ ¨sÁµÉ ¸ÀgÀ¼ÀªÁVzÀÝgÉ, «ZÁgÀ ¸ÀàµÀ
ÖvÉUÉvÉÆAzÀgÉAiÀiÁUÀÄªÀÅ¢®è.

(10) ¨sÁµÉAiÀÄ ¨É¼ÀªÀtÂUÉ ¸ÀÆÜ®vÉ¬ÄAzÀ ¸ÀÆPÀë÷ävÉAiÀÄ 
PÀqÉUÉDUÀÄªÀÅzÀÄ: ªÀÄ£ÀÄµÀå PÁ®¢AzÀ PÁ®PÉÌ vÀ£Àß 
¨sÁªÀ£ÉUÀ¼À£ÀÄß ¸ÀÆPÁë÷äw ¸ÀÆPÀë÷äjÃwAiÀÄ°è C©üªÀåPÀÛ 
UÉÆ½¸ÀÄªÀÅzÀÄ C¤ªÁAiÀÄðªÀÇ CUÀvÀåªÀÇ DVgÀÄvÀÛzÉ. 
DzÀÄzÀjAzÀ¯É °¦ EgÀÄªÀfÃªÀAvÀ ¨sÁµÉAiÀÄ ¸Á»vÀå 
ºÉZÀÄÑ ±ÀQÛAiÀÄÄvÀªÁVgÀÄvÀÛzÉ.¸ÀªÀiÁd ¸ÀA¸ÀÌöÈw  £ÁUÀjÃ 
PÀvÉ ̈ É¼ÉzÀAvÉ ̧ Á»vÀå «¥ÀÅ®ªÁV CgÀ½zÀAvÉ ̈ sÁµÉAiÀÄÄ 
¥ËæqsÀvÉAiÀÄ£ÀÄß ¥ÀqÉAiÀÄÄvÀÛzÉ.

PÀ£ÀßqÀ ¨sÁµÉAiÀÄ ¨É¼ÀªÀtÂUÉAiÀÄ°è ¥ÀÇªÀðzÀ ºÀ¼ÉUÀ£ÀßqÀ, 
ºÀ¼ÉUÀ£ÀßqÀ, £ÀqÀÄUÀ£ÀßqÀ ªÀÄvÀÄÛ ºÉÆ¸ÀUÀ£ÀßqÀ JA§ 
ºÀAvÀUÀ¼ÀÄ PÀAqÀÄ§gÀÄvÀÛªÉ. QèµÀÖvÉ¬ÄAzÀPÀÆrzÀ ºÀ¼É 
UÀ£ÀßqÀPÉÌ ºÉÆÃ°¹zÁUÀ ºÉÆ¸ÀUÀ£ÀßqÀzÀ°è ¸ÀgÀ¼ÀvÉ, CzÉÃ 
¸ÀªÀÄAiÀÄzÀ°è ̧ ÀÆPÀë÷ävÉ ªÀÄvÀÄÛ ¥ËæqsÀvÉUÉÆÃZÀgÀ ªÁUÀÄvÀÛzÉ. 
ºÁUÉAiÉÄÃ ºÉZÀÄÑ ¸ÀAPÉÃvÁvÀäPÀªÀÅ - ¥ÀæwÃPÁvÀäPÀªÀÅ 
DVgÀÄªÀÅzÀ£ÀÄß £ÁªÀÅ UÀªÀÄ¤¸À§ºÀÄzÀÄ. EzÀjAzÀ 
PÁ®PÀ¼ÉzÀAvÉ «¥ÀÅ®ªÁzÀ ±À§Ý¨sÀAqÁgÀ, £À«Ã£À zsÀé¤ 
¸ÀAPÉÃvÀUÀ¼ÀÄ, ¥ÀÅ¶Ö ªÁåPÀgÀt ¸ÀªÀÄÈzÀÞ ¸ÁºÀAiÀÄUÀ¼ÀÄ 
¨sÁµÉUÉ ®¨sÀåªÁUÀÄªÀÅªÀÅ.

CAwªÀÄªÁV ¨sÁµÉUÉ ¸ÀégÀÆ¥ÀªÉA§Ä¢®è. ©ÃdªÀÈPÀë 
£ÁåAiÀÄªÀÅ ºÉÃUÉÆÃ ºÁUÉ fÃªÀAvÀ ¨sÁµÉUÉEzÉCAwªÀÄ 
¸ÀégÀÆ¥À JAzÀÄ ºÉÃ¼À®Ä §gÀÄªÀÅ¢®è. ªÀÄ£ÀÄµÀå ¨sÁµÉ 
AiÀÄ£ÀÄß §¼À¸ÀÄwÛgÀÄªÀªÀgÉUÀÆ ¨sÁµÉAiÀÄÄ ¥ÀjªÀvÀð£É 
ºÉÆAzÀÄvÁÛ EgÀÄªÀÅzÀjAzÀ MAzÀÄ ¨sÁµÉAiÀÄ ¨É¼ÀªÀtÂUÉ 
ªÀÄÄPÁÛAiÀÄªÁ¬ÄvÉAzÀÄ ºÉÃ¼À¯ÁUÀÄªÀÅ¢®è. AiÀiÁªÀÅzÉÃ 
MAzÀÄ ¨sÁµÉAiÀÄgÀÆ¥À §¼ÀPÉ¬ÄAzÀ vÀ¦àºÉÆÃV 
CzÀgÀ C£ÉÃPÀ G¥À ¨sÁµÉUÀ¼ÀÄ ¸ÀévÀAvÀæ ¨sÁµÁ¸ÁÜ¬Ä 
AiÀÄ£ÀÄß ¥ÀqÉAiÀÄÄªÀ ¸ÁzsÀåvÉEzÉ. »ÃUÉ ¨sÁµÉAiÀÄ 
¥ÀjªÀvÀð£Á²Ã®vÉ C£ÉÃPÀ G¥À¨sÁµÉUÀ¼À GUÀªÀÄPÉÌ 
PÁgÀtªÁV CªÀÅUÀ½AzÀ ¥ÀævÉåÃPÀ ¨sÁµÉUÀ¼À «PÁ¸À 
¸ÁzsÀåªÁUÀÄªÀÅzÀjAzÀ ¨sÁµÉUÉCAwªÀÄ ¸ÀégÀÆ¥À 
ªÉA§Ä¢®è JAzÀÄ ºÉÃ½zÀgÉ vÀ¥ÁàUÀ¯ÁgÀzÀÄ.

D D D D D

ONLINE HANDWRITTEN KANNADA CHARACTER RECOGNITION USING K-NN AND MINIMUM DIS-
TANCE TO MEAN CLASSIFIER

* NikithaDasari * A.C.Meghana, *Geetha.R, * DivyaChavan, ** Dr.K Indira
*Dept. of Electronics and Communication Ramaiah Institute of Technology (VTUAff.)Bengaluru, ** Prof.,  e-mail:- indira@msrit.edu
The objective of the work is to recognize online handwritten Kannada Characters using K-NN(K-Nearest Neighbors) and Minimum 
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Distance to Mean Classifier. The iball 5540U Pen Tablet is used to collect the handwritten character samples and to build the 
database.The sensor picks up the pen- tip movements and also the pen-up/down   switching. Kannada script consists of 49 
phonemic letters, divided into three groups: 13vowels,34consonants, and other  twospecialcharacters.2940 samples of  Kannada 
base characters consisting  of single stroke, double  stroke and triple stroke characters are used to build the database. Pre-

processing technique includes smoothing, resampling and normalization. Spatial domain features such as  normalized coordinates,  

normalized trajectory, normalized deviation, coordinates of dominant points  are extracted . K-NN and Minimum distance to mean 
classifier are used to recognize the characters. Experimental results reveal an average recognition rate of 90% with features such 
as normalized coordinates,normalized trajectory and normalized deviation using K-NN classifier with K=3.

Index Terms:  Strokes, Normalised Coordinates, Normalised Trajectory, K-NN, Minimum distance to mean classifier

Withtheadvancement ofinternetandtechnology,online 
character-recognitionhas gained  more importanceand 

applications than before. Smartdeviceswithtouchscreensare 
gainingmorepopularityand-havebecomeapart-and-parcel 
in most of the countries.Whenthesetouchscreensareused 
asinputmedium in such devices, real timeonlinerecognition 
ofhandwritten charactersisrequired.Onlinerecognition of char-
acters referstotheprocessing ofthecharacters asand whenitis-
writtenonthedigitizerandrecognizing theclasswhichitbelongsto.
Themajorcomponentsofanyrecognition systemisastandard 
dataset.Thedatasetconsists ofvarious sample-softhecharac-
tersthataretoberecognized. Some samplesareusedto-trainthe-
systemandothersareusedto testtheperformanceofit. 
The major components of any recognition system is a standard 
dataset.The data set consists of various sample softhe char-
acters that are to be recognized. Some sample sareusedtotra 
in the system and others are used to test the performanceofit.
II.LITERATURESURVEY : Many research have bdonein the 
field of  character recogni-tion indifferent languages viz. En-
glish using dataset Pen Based Recognitionof Hand written 
Digits, French  using data set IRON OFF, Spanis hond at aset 
UJIpenchars,etc. Several types of research havealso been 
doneon Indian scripts likeTamil, Kannada, Malayalam, Deva-
nagari, Kannada and Telugu. Few examples of the data set 
sused for these Indian scripts are HP Lab Tamil Dataset, the 
Devanagari Data set and Bangla Numeral Dataset. Not all of 
the Indian Script data sets areopen-sourced.

Several remarkableworks have been done in the field of Kanna-
da character recognition inthepreviousyearson Kannada base 
characters. S.R.Kunteet.al[1]  developed a recognitionsys-
tem back in the year 2000, which used Wave let Feature and 
Neural Network classifier to recognize characters witharate of 
95%. Chaithra D et.al [2]  to recognize Kannada base char-
acters basedon features-suchasNormalized trajectory,Normal-
ized deviation, andpre-processed output. ShwethaD.et.al[3] 
inherpaperhas usedfeatures-likeQuantized slope,Dominant 
points, onK-NNclassifier.RiturajKunwaret.al[4]extractedthe x-y 
coordinates features along with the1stde rivatives of x-y co-
ordinates, applyingittotheSDSWclassifier to developa recogni-
tion system having recognition rate upto 88%. Madhura. Met.
al[5]    executed the classification based on spectral features 
using Minimum Distance to mean classifier. 
In thispaper, the dataset used is Online Handwritten Kan-
nad-aCharacters(OHKC)whichisacquiredusingiball 5540UPen 
Tablet. K-NN and Minimum distance to mean classifiers 

areusedtorecognizeonline charactersbasedon 4differentfea-
turesviz. Normalizedco- ordinates,Normalized Trajectory, Nor-
malized Deviation, Coordinates of Dominant-Points. SectionIII-
describesthedatasetusedinthesystem.SectionIV discusses the 
methodology adopted.Theexperimental results arediscussed 
in Section V, and Section VI consists of the conclusion of the 
paper and future works.

III.DATASET : The OHKC is a data base for online handwrit-
ten Kannada characters. Kannadais oneof the most  popular 
languages among four Dravidian languages of South India, 
spoken predominantly in Karnataka. Kannada script consistsof 
49 phonemic letters, divided into three groups: 13 vowels, 34 
consonants, and other two special characters.

Kannada characters can be written using either single stroke, 
double stroke or triple stroke as shown in Fig.1. Accordingly, 
the dataset consists of 23 single stroke characters, 17 double 
stroke characters, and 9 triple stroke characters. Each charac-
ter belongs to its corresponding character class. Thus, there 
are 23 classes for single stroke

Fig.1.SampleKannadaCharactersfromOHKCdata-

setwith(a)singlestroke(b)twostrokes(c)threestrokes

17classes fordouble strokeand9classes for triplestroke-
char-acters, witheachclassconsisting of60data sam-ples.The-
featurevectorsizeforeachfeatureis40for all strokechar-acters.  
Since itis required to have number oftraining datatobe-equal-
toorgreaterthanthefeature dimen-sion,inthispaper50datasam-
plesareusedastrain dataand10samplesareusedastestdata.

IV. METHODOLOGY: A .Data Acquisition The samples in the 
data set are collected from various users belonging to different 
age group, having different handwriting and variations. The ata 
used in OHKC data set is collected using i5540U Pen Tab-
let. Features such as pintip movement and pen up down are 
recorded. The block diagram of OHKC recognition system is 
shown in Fig.2.

Fig.2.BlockdiagramofOHKCrecognitionsystem 
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B.Preprocessing : The samples in the dataset are raw data 
and need to be preprocessed  prior to their usage as training 
data or testing data.This step transforms the rawdata,i.e.thex-y 
coordinates of each point in the sample and the pentip move-
ment,  to understandable format. It also enhances the char-
acter recognition by eliminating noise from the input device. It 
consists of mainly three steps viz. Smoothening, Resampling 
and Normalizing.

1)Smoothening: The sharp changes  or jitters from the char-
acter samples are removed  on smoothening, while the char-
acter properties remain same. Smoothening also removes the 
effect of noise introduced at the time of data acquisition and by 
capturing devices. Gaussianfilter isused in the process defined 

where, 1≤ x, y ≤ n, σs = 1.5 
is the width parameter of the 
Gaussian filter and µ=2 is the 
centre of the Gaussian func-
tion

Fig.3.(a)OriginalInput   (b)Aftersmoothening

A3 point moving averaging filter isused to perform smoothen-
ing function to remove the jitters. Fig.3 (a) and (b) shows the 
sample image before and after smoothening function.The 
mean and sigma value for the Gaussian filter is seleced by 
analyzing the reconstructed image for different values ofean 
and sigma.

Fig.4.Comaprisionofresultofreconstructedimagesforval-

uesofmeanand sigma

Fig.4 shows the reconstructed images for different values of 
mean and  sigma. For  optimum result, mean= 1.5  and sig-
ma=2.0 is selected for the Gaussianfilter.
2)Resampling: The x-y coordinates of each point on the char-
acterare one of the features of the online data sample that is 
recorded. Each sample consists of several coordinates point 
softhe character. The characters are re sampled to fix the num-
ber of points. All the three stroke characters are re sampled  to 
40 points.

Fig.5 shows the re sampled single stroke character with 40 
points.

Fig 5: (a) Before resampling   (b) After resampling

3) Normalizing: The samples that are collected online have 
variations in shape, size, and location. For proper analysis of 
the fea-tures of characters, the samples are normalized to a 
fixed  range. Both the coordinates are mapped to [01] range. 
Normalization involves mapping the coordinates value such 
that whole of the axis is covered.  Each resampled points are 
modified accoding to Equation 2

Where   are the normalized coordinate values.

(2)

Fig.6.(a)Beforenor-

malizing(b)After-

normalizing

C.Feature Extraction: Features are the most important char-
acteristics used in character  recognition. Several feature vec-
tors are extracted from the pre processed samples based on 
which the system is trained for classification and recognition.In 
this paper, seven spatial do main features are extracted for the 
classification of the samples in the OHKC dataset.
1)Normalized Coordinates:  The sample characters are rep-
resented by astring of x-y coordinates. The normalized coor-
dinates are discussed in Section IV (B) (3). Then ormalized 
coordinates feature is represented by F1 as shown in Eq(3) 
andEq(4). 

i=i*n/p       i=0,1,2,3,…………n

xnc= [x1,x2,.....xn],ync=[y1,y2,.....yn](3)

F1=[(x1,y1),(x2,y2),(x3,y3),...(xn,yn)]        (4)

wherenisthenumberofpointsintheresampleddata.

2)Normalized Trajectory: Along with the coordinates, the dig-
itizer also records the path length and the angle at which the 
path is taken. Normalized trajectory is this path and angle be-
tween two consecutive normalized coordinates as shown in 
Eq (5) and  Eq (6).  The normalized trajectory featureis repre-
sented as F2.

 (5)

F2= [(r1,θ1), (r2,θ2), (r3,θ3), ...(rn,θn)]         (6)

Fig.7.Normalized 

trajectory between two 

coordinates
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3)Normalized Deviation: Normalized deviation is the vari- 
ation in the data from mean value of x and y normalized coordi-
nates.This featur evect or size is same as the number of points 
in the resampled character data.  The normalized deviation 
feature is denoted as F3 as in Eq (10).

where, µx  and µy   are the mean values and σx  and σy are 
the standard deviation of x-y coordinates respectively.

F3=[(xd1,yd1), (xd2,yd2), (xd3,yd3), ...(xdn,ydn)]    (10)

nisthenumberofpointstakenintoconsiderationonresampling.        

5) Coordinates of Dominant points: Dominant points are 
those points in the characters where the slope value changes 
notice ably.  A point is said to be dominant point, if the following 
two conditions are satisfied  
(qi+1−qi+8)%8≥CT  ,(qi−qi+1+8)%8≥CT   (11)
for  2≤i≤39  where, CT is called as curvature thresh old and % 
is the modul ooperator. The curvature Thres old isused to iden-
tify the dominant points. It can take values in range [04]. As 
CTincreases, the structure of the character changes-shape.
Fig.8 shows few dominant points in kannada character ’i’.Fig.9 
shows the effect of CT on the structure of character.

F4=[(xd1,yd1),(xd2,yd2),(xd3,yd3),...(xdn,ydn)]  (12)

Fig.8.Fewdominantpoin-

tsinKannadacharacter’i’

Fig.9.DominantPointsforSingleStrokeCharacteri-

forCT=1and2

D. Classification : Classification is the main step in character 
recognition. The online characters are classified into arious 
classesde pending on their feature set values, which are then 
recognized as one of the various characters in the data set. 
Several classifiers such as K-NN, deep learning, neural net-
work can be used. In this paper, recognition of single stroke 
and multistroke characters from the OHKC Data setbasedon 
K-NN and Minimum Distance to mean classifierared is cussed. 
As mentioned earlier in section III, the OHKC data set samples 
can be categorized as single, double and triple stroke char-
acters. The property can be utilized to make the classification 
process more efficient and faster as shown in Fig.10

Fig.10.Classifying online characters according to the 

number of stroke

Three independently trained classification models are used 
separately for 1-stroke, 2-stroke, and 3-stroke charac-ters. 
As the number of total classes is reduced from 49 to 23 for 
1-stroke model, 17 for 2-stroke model, and 9 for 3-stroke 
model, the classification error within a classification model 
is reduced. Thus over all recognition rate is enhanced with 
there uction in number of missclassification. The test data is 
firstidentified as one of the three stroke characters and then 
given to the corresponding classification models for further 
recognition.

a) K-NNClassifier: K-Nearest Neighbor is asupervised learn-
ing algorithm by classifying the new instances query based 
on K-nearest neighbor category. Minimum distance between 
query instance and each of training set is calculated to de-
ter-mine the K-NN value. Each query instance will be com-
pared against each of training instance. The k-NN prediction 
of the query instance is determined based on majority voting 
of the nearest neighbor category. Since query instance (test 
charac-ter) will compare against all training characters, K-NN 
en-counters high response time. In this works, for each test 
char-acter (to be classified), minimum distance from the test 
char-acter to each of the training characters in the training set 
is calculated to locate the K-NN category of the training data 
set. A Euclidean Distance measure is used to calculate how 
close each member of the training set is to the test class that is 
being examined. Euclidean Distance measuring:

For each test character (to be classified), the training data set 
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is located with k closest members (k-nearest neighbors). From 
this K-NN, class labels with either repetitions or prolongations 
are found and class labels of test character are determined by 
applying majority voting.  
b) Minimum distance to Mean Classifier: The minimum dis-
tance classifier is used to classify unknown character data to 
classes which minimize the distance between the character 
data and the class in multi feature space. We take distance of 
test data to character data set as the square root of the sum 
of  square of distance of test data with all samples of each ch-
arac-ter. This distance is calculated for all characters and the 
classi-fication is done for the minimum distance.

(14)

dc is the distance of the test data to the character set data.         
X, Y are the co-ordinate vectors of test data.   ,   are the co-or-
dinate vectors of training data.  n is the number of train-ing 
samples.

The minimum distance classifier is not complete, as it does not 
take correlations with in dataset.

V. EXPERIMENTALRESULTS : From TableI, we observe that 
features F1,F2 andF3,i.e. the normalized coordinates, normal-
ized trajectory and normalized deviation respectively, give th 
maximum classification accuracy.
Label : F1 - Normalized Coordinates, F2- Normalized trajec-to-
ry, F3 - Normalized deviation , F4 – Coordinates of Dominant 
points

Table I

Minimum Distance k-NN 1 k-NN  3

F1 84.041 90 89.583

F2 79.167 90.625 91.458

F3 79.37 90 90

F4 75.417 84.167 82.0833

k-NN classifier with K=3 gives maximum average accuracy 
of  90.35%.

VI. CONCLUSIONANDFUTUREWORKS: Previous workson 
Kannada characters showanaccuracy of 95% using Neural 
network classsifer by S.R.Kunteet.al., Mahadev Prasadet. 
al.and 94.35% accuracy using SVM classifier by Shwetha-

Detal. The maximum character recognition rate for the OHKC 
data setusing k-NN classifierfor k=3 is 90%. The classificatio-
nis carried out with 50 samples used as training data an 10 
samples used as testing data.The correctly recognized data-
statistics for the best features is shown in Table I.Features F1, 
F2 and F3 givean recognition rate of 89.014%, 91.458% and 
90% respectively  using  k-NN . with K=3.

The classification of characters in this paper has taken in to 
consideration only the best three features of the four extracted 
fea-tures. Further work can be done to achieve a higher recog-
nition accuracy even for the weaker feature, i.e. feature F4 (i.e. 
Coordinates of Dominant Points). The classifier performance 
can further be enhanced such that even alesser number of 
training data can provide higher recognitionrate by Cross 
validation. Also work can be done to recognize a word with 
vowel modifiers and consonant modifiers along with vowels 
and consonants, which has 863838 different characters to be 
collected. This number can further be reduced considerably 
by using seg-mentation approach in terms of stroke grouping. 
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¨sÁµÉ ªÀÄvÀÄÛG¥À¨sÁµÉ
¥Àæ¨sÁªÀw.eÉ

PÀ£ÀßqÀG¥À£Áå¸ÀPÀgÀÄ,  gÁªÀÄAiÀÄå PÀ¯É, «eÁÕ£ÀªÀÄvÀÄÛ ªÁtÂdå ªÀÄºÁ«zÁå®AiÀÄ

¨sÁµÉJAzÀgÉ ¸ÀAªÀºÀ£À ªÀiÁzsÀåªÀÄ, ¨sÁµÉE®èzÀ 
ªÀiÁ£ÀªÀ ¥Àæ¥ÀAZÀ HºÉUÉ ¤®ÄPÀ®Ä 

¸ÁzsÀå«®è. EAvÀºÀ ¨sÁµÉ¬ÄAzÁVEAzÀÄ ªÀiÁ£ÀªÀJ¯Áè 

PÉëÃvÀæUÀ¼À®Æè vÁAwæPÀªÁV ªÀÄvÀÄÛAiÀiÁAwæPÀªÁVAiÀÄÆ 
¸ÁzsÀ£É ªÀiÁqÀ®Ä ¸ÁzsÀåªÁVzÉ.¨sÁµÉAiÀÄ ªÀÄÆ® 
¸ÀégÀÆ¥ÀªÀ£ÀÄß ºÀÄqÀÄPÀÄvÁÛ ºÉÆÃzÀAvÉ ¨sÁµÁ«eÁÕ¤UÀ¼ÀÄ 
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vÀªÀÄäzÉDzÀAvÀºÀ ¨sÁµÁ ªÁåSÁå£ÀUÀ¼À£ÀÄß ¤ÃqÀÄvÁÛgÉ. 
¨sÁµÉAiÀÄ ªÁåSÉåAiÀÄ£ÀÄß PÀÄjvÀÄ ºÉÃ¼ÀÄªÀ ¥ÀæAiÀÄvÀßUÀ¼ÀÄ 
§ºÀÄ »A¢£À PÁ®¢AzÀ¯ÉÃ £ÀqÉzÀÄ§A¢ªÉ. ªÉÆlÖ 
ªÉÆzÀ®Ä ¨sÁµÉAiÀÄ£Àß PÀÄjvÀÄ “¥ÉèÃmÉÆÃ” ºÉÃ¼ÀÄªÀAvÉ 
“zsÀé¤ ¸ÀAPÉÃvÀUÀ½AzÀ ªÀÄ£ÀÄµÀå£À «ZÁgÀUÀ¼À£ÀÄß 
C©üªÀåPÀÛUÉÆ½¸ÀÄªÀ ¸ÁzsÀ£À” JAzÀÄ C©ü¥ÁæAiÀÄ 
¥ÀqÀÄvÁÛ£É.

“¥ÀzÀUÀ¼À ªÀÄÆ®PÀ «ZÁgÀUÀ¼À£ÀÄß C©üªÀåPÀ UÉÆ½¸ÀÄªÀÅzÉÃ 
¨sÁµÉ“ JAzÀÄ ºÉ¤æ¹éÃmï ºÉÃ½zÁÝ£É. ¨ÁèPï 
ªÀÄvÀÄÛmÉæÃUÀgïJ£ÀÄßªÀ «eÁÐ¤UÀ¼ÀÄ ªÁåSÁå¤¸ÀÄªÀAvÉ“ 
AiÀiÁzÀÈaPÀ ªÀiËTPÀzsÀé¤¸ÀAPÉÃvÀUÀ¼À ªÀåªÀ¸ÉÜ¬ÄAzÀPÀÆr 
¸ÁªÀiÁfPÀ ¸ÀªÀÄÆºÀzÀ ¸ÀºÀPÁgÀPÉÌ PÁgÀtªÁUÀÄªÀÅzÉÃ 
¨sÁµÉ’.

»ÃUÉ PÉ®ªÀÅ «zÁéA¸ÀgÀ C©ü¥ÁæAiÀÄzÀ°è  ¨sÁµÉJAzÀgÉ“ 
MAzÀÄ ¸ÀªÀiÁdzÀ d£ÀgÀÄ DqÀÄªÀ ªÀiÁvÀÄ” CµÉÖ.

ªÀÄ£ÀÄµÀå vÀ£Àß C©ü¥ÁæAiÀÄªÀ£ÀÄß ªÀåPÀÛªÀiÁqÀ®Ä PÉ®ªÀÅ 
§UÉAiÀÄ ¸À£Éß ºÁUÀÆ ¸ÀAPÉÃvÀUÀ¼À£ÀÄß §¼À¸À§ºÀÄzÀÄ. 
PÀtÄÚ «ÄlÄQ¸ÀÄªÀÅzÀjAzÀ, vÀ¯É C¯Áèr¸ÀÄªÀÅzÀjAzÀ 
§UÉ §UÉAiÀÄ ¨sÁªÀÅlUÀ¼À£ÀÄß vÉÆÃj¸ÀÄªÀÅzÀjAzÀ, 
¹¼ÀÄîºÁPÀÄªÀÅzÀjAzÀ, ZÀ¥Áà¼É ºÉÆqÉAiÀÄÄªÀÅzÀjAzÀ 
«ZÁgÀ «¤ªÀÄAiÀÄ ªÀiÁrPÉÆ¼ÀÄîªÀ ¸ÁzÀåvÉGAlÄ. 
DzÀgÉ EªÀÅUÀ¼É®èªÀÅ ¨sÁµÉAiÀÄµÀÄÖ ¥ÀjuÁªÀÄPÁjAiÀiÁzÀ 
¸ÁzÀ£ÀUÀ¼À®è.

¨sÁµÉAiÀÄ C©üªÀåQÛUÉ zsÀé¤ ¸ÀºÀ ªÀÄÄRåªÁVgÀÄvÀÛzÉ. ¨sÁµÉ 
PÉÃªÀ® zsÀé¤ ¥Àæ¥ÀAZÀ ªÀiÁvÀæªÀ®èCzÉÆAzÀÄ ¸ÀAzsÀ¨sÀðPÉÌ 
C£ÀÄUÀÄtªÁV gÀÆ¥ÀÄUÉÆAqÀ ªÀåªÀ¸ÉÜ“ ¨sÁµÉ JA§ÄzÀÄ 
MAzÀÄ §UÉAiÀÄ ¸ÁzsÀ£À CzÀÄ ªÀÄ£ÀÄµÀågÀ «²µÀ× 
D¯ÉÆÃZÀ£ÉUÀ½UÉ £ÉgÀªÁUÀÄªÀMAzÀÄ CAUÀ” JAzÀÄ 
JqïðªÀiÁ£ïgÀªÀgÀC©ü¥ÁæAiÀÄ.

* »ÃUÉ ¸ÁªÀðwæPÀªÁzÀ ¨sÁµÉAiÀÄ°è£À G¥À¨sÁµÉUÀ¼À §UÉÎ 
ªÀÄÄAzÉ w½AiÀÄÄvÁÛ ºÉÆÃzÀAvÉ G¥À¨sÁµÉUÀ¼À ªÉÊeÁÕ¤PÀ 
CzsÀå£ÀªÀ£ÉßÃ G¥À¨sÁµÁzsÀåAiÀÄ£ÀªÉAzÀÄ PÀgÉAiÀÄÄwÛzÁÝgÉ.
AiÀiÁªÀÅzÁzÀgÉÆAzÀÄ PÉëÃvÀæzÀ°è §¼ÀPÉAiÀÄ°ègÀÄªÀ J¯Áè 
¨sÁµÉ ªÀÄvÀÄÛ G¥À¨sÁµÉ ¨sËUÉÆÃ½PÀ CzsÀåAiÀÄ£ÀªÀ£ÀÄß 
¨sÁµÉ ¨sÀÆUÉÆÃ¼À JAzÀÄ PÉÆAqÀgÉ, MAzÀÄ 
¨sÀµÁPÉëÃvÀæzÀ ¨ÉÃgÉ ¨ÉÃgÉ G¥À¨sÁµÉUÀ¼À ¨sËUÉÆÃ½PÀ 
CzsÀåAiÀÄ£ÀªÀ£ÀÄßG¥À¨sÁµÁ ¨sÀÆUÉÆÃ¼À J£ÀÄßªÀgÀÄ.

* dUÀwÛ£À ¥ÀæwAiÉÆAzÀÄ ¨sÁµÉAiÀÄÄ vÀ£ÀßzÉÃDzÀ ¨ÉÃgÉ 
¨ÉÃgÉ ¨sÁµÁ ¥Àæ¨sÉÃzÀUÀ¼À£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ CªÀÅ DAiÀiÁ 
¨sÁµÉUÀ¼À ¥ÀæzÉÃ±À,CªÀ£ÀÄßDqÀÄªÀd£ÀgÀ ¸ÀªÀiÁd,¸ÀA¸ÀÌøw 
ªÀÄÄAvÁzÀªÀÅUÀ½UÉ vÀPÀÌAvÉEgÀÄvÀÛzÉEAvÀºÀ ¨sÁµÁ 
¥Àæ¨sÉÃzÀUÀ¼ÀÄ MAzÀÄ ¨sÁµÉAiÀÄ°è ºÉaÑgÀ§ºÀÄzÀÄE£ÉÆßAzÀÄ 
¨sÁµÉAiÀÄ°èPÀrªÉÄEgÀ§ºÀÄzÀÄ.

* MAzÀÄ ¨sÁµÉAiÀÄ ¨ÉÃgÉ ¨ÉÃgÉ G¥À¨sÁµÉUÀ¼À°è PÉ®ªÀÅ 
PÁ®PÀæªÉÄÃt ¨ÉÃgÉ ¨ÉÃgÉ PÁgÀtUÀ½AzÀ ¨ÉÃgÉ ¨ÉÃgÉ 

¸ÀévÀAvÀæ ¨sÁµÉUÀ¼ÁV ¨É¼ÉzÀÄ §AzÀgÉ ªÀÄvÉÛ PÉ®ªÀÅ 
ºÁUÉAiÉÄÃ G½AiÀÄ§ºÀÄzÀÄE®èªÉÃ C½AiÀÄ§ºÀÄzÀÄCxÀªÁ 
CªÀÅ ¨ÉÃgÉ ¨ÉÃgÉ ¨sÁµÉ ªÀÄvÀÄÛ G¥À¨sÁµÉUÀ¼À°è LPÀåªÁV 
ºÉÆÃUÀ§ºÀÄzÀÄ »ÃUÉ £ÉÆÃqÀÄvÁÛ ºÉÆÃzÀºÁUÉ.

* PÀ£ÁðlPÀzÀ°è PÀ£ÀßqÀ §ºÀÄ ªÀÄÄRåªÁzÀ ¨sÁµÉ 
EzÀgÀ eÉÆvÉUÉ PÉÆAPÀtÂ, vÀÄ¼ÀÄ, PÉÆqÀUÀÄ, GzÀÄð, 
ªÀÄ¯ÉAiÀiÁ¼ÀA, vÉ®ÄUÀÄ, vÀ«Ä¼ÀÄ, ªÀÄgÁp ªÀÄÄAvÁzÀ 
¨sÁµÉUÀ¼ÀÄ PÀÆqÀ §¼ÀPÉAiÀÄ°èªÉ EµÉ×Ã C®èzÉÃ gÁeÁ¸ÁÜ¤, 
¹A¢, UÀÄdgÁw ªÀÄÄAvÁzÀ ¨sÁµÉUÀ¼ÀÄ E°è£ÀPÀ£ÀßqÀ 
ªÉÄÃ¯É ¸ÁPÀµÀÄÖ  ¥Àæ¨sÁªÀ ©ÃjPÀ£ÀßqÀzÀ°è ¨ÉÃgÉ ¨ÉÃgÉ 
¨sÁµÁ ¥Àæ¨sÉÃzÀUÀ¼ÀÄ PÁtÂ¹PÉÆ¼Àî®Ä PÁgÀtªÁVzÉ.

* PÀ£ÀßqÀ ̈ sÁµÉQæ ±À 1850 jAzÀ FZÉUÉ ̧ÁPÀµÀÄÖ ̧ ÀªÀÄÈzsÀÝªÁV 
¥ÁæzÉÃ²PÀ ¸ÁªÀiÁfPÀ ¥Àæ¨sÉÃzÀUÀ¼À ªÉÊ«zsÀåvÉUÀ¼ÉÆA¢UÉ 
ªÁå¥ÀPÀªÁV ¨É¼ÉzÀÄ §A¢zÉ. ºÉÆ¸ÀUÀ£ÀßqÀ  ¨sÁµÉ 
C£ÉÃPÀ G¥À¨sÁµÉUÀ¼À£ÀÄß ¥Àæ¨sÉÃzÀUÀ¼À£ÀÄß M¼ÀUÉÆArzÉ, 
ºÀ®ªÀÅ ªÀåQÛUÀ½AzÀ PÉ®ªÀÅ ¨sÁµÁ ªÉÊ²µÀÖUÀ¼À£ÀÄß 
¨É¼É¹PÉÆAqÀÄ ¤¢ðµÀÖ ¥ÀæzÉÃ±À, ¸ÁªÀiÁfPÀ ¥Àj¸ÀgÀzÀ°è 
§¼À¸À®àqÀÄªÀ ¨sÁµÉAiÀÄ£ÀÄß ¸ÁªÀiÁ£ÀåªÁV ¥Àæ¨ÉÃzÀ 
¨sÁµÉJAzÀÄPÀgÉAiÀÄÄvÁÛgÉ.¨sËUÉÆÃ½PÀ ¸ÁªÀiÁfPÀ ºÁUÀÄ 
C£Àå ¨sÁµÁ ¥Àæ¨sÁªÀ F CA±ÀUÀ¼À£ÀÄß DzsÀj¹ PÀ£ÀßqÀ 
¨sÁµÉAiÀÄ C£ÉÃPÀ ¥Àæ¨sÉÃzÀ ºÁUÀÄ G¥À¨sÁµÉUÀ¼À£ÀÄß 
UÀÄgÀÄw¸À¯ÁVzÉ. PÀ£ÀßqÀzÀ PÉ®ªÀÅ ªÀºÀvÀézÀG¥À¨sÁµÉ 
ºÁUÀÆ ¥Àæ¨sÉÃzÀ ¨sÁµÉUÀ¼À£ÀÄß E°è ¸ÀAQë¥ÀÛªÁV 
¤gÀÆ¦¸À¯ÁVzÉ.

PÀ£ÀßqÀ G¥À¨sÁµÉUÀ¼ÀÄ

* ¨sËUÉÆÃ½PÀ G¥À¨sÁµÉUÀ¼ÀÄ : PÀ®ÄâVð PÀ£ÀßqÀ 
zsÁgÀªÁqÀ PÀ£ÀßqÀ, PÀgÁªÀ½ PÀ£ÀßqÀ, ªÉÄÊ¸ÀÆgÀÄ PÀ£ÀßqÀ, 
F G¥À¨sÁµÉUÀ¼À PÉ®ªÀÅ «²µÀÖ CA±ÀUÀ¼À£ÀÄß ªÀÄÄAzÉ 
¸ÀAQë¥ÀÛªÁV «ªÀj¸ÀÄvÁÛ ºÉÆUÀÄvÉÃ£É.  UÀæAxÀ¸ÀÜ 
PÀ£ÀßqÀªÀ£ÀÄß §ºÀÄvÉÃPÀ J¯ÉèqÉ MAzÉÃ jÃwAiÀÄ°è 
§¼À¸À¯ÁUÀÄªÀÅzÀjAzÀ ¸ÀªÀÄUÀæ PÀ£ÁðlPÀ ºÁUÀÄ 
PÀ£ÁðlPÀzÀ ¨ÁºÀå ¥ÀæzÉÃ±ÀUÀ¼À°è §¼À¸ÀÄªÀ PÀ£ÀßqÀ MAzÉÃ 
§UÉAiÀÄ PÀ£ÀßqÀªÁVzÉ.

* ¸ÁªÀiÁfPÀ G¥À¨sÁµÉUÀ¼ÀÄ : ¸ÉÆÃ°UÀ PÀ£ÀßqÀ, ¢ÃªÀgÀ 
PÀ£ÀßqÀ, §qÀUÀ PÀ£ÀßqÀ, ºÀªÀåPÀ£ÀßqÀ, §Al PÀ£ÀßqÀ, ªÀÄÄ¹èA 
PÀ£ÀßqÀ, PÉÆqÀªÀPÀ£ÀßqÀ, ºÁ®QÌ PÀ£ÀßqÀ, PÉÆÃlPÀ£ÀßqÀ, 
UËqÀPÀ£ÀßqÀ.

¨sËUÉÆÃ½PÀ ¥ÀæzÉÃ±À, ¸ÁªÀiÁfPÀ ¸ÁA¸ÀÌøwPÀ CA±ÀUÀ¼ÀÄ 
ºÁUÀÄ  ¥ÀgÀ¨sÁµÁ  ¥Àæ¨sÁªÀ  EªÀÅUÀ½AzÁV  PÀ£ÀßqÀ  
¨sÁµÉAiÀÄ°è G¥À¨sÁµÉUÀ¼ÀÄ ¥Àæ¨sÉÃzÀ ¨sÁµÉUÀ¼ÀÄ 
ºÀÄlÖ®ÄPÁgÀtªÁzÀªÀÅ ¥ÁæzÉÃ²PÀªÁV vÀÄAUÀ¨sÀzÁæ 
£À¢AiÀÄGvÀÛgÀ ¨sÁUÀzÀ ¥ÀæzÉÃ±ÀUÀ¼À°è §¼ÀPÉAiÀÄ°ègÀÄªÀ 
PÀ£ÀßqÀ ¨sÁµÉAiÀÄ£ÀÄß GvÀÛgÀ PÀ£ÁðlPÀzÀ PÀ£ÀßqÀªÉAzÀÄ, 
zÀQët ¨sÁUÀzÀ ¥ÀæzÉÃ±ÀUÀ¼À°è §¼ÀPÉAiÀÄ°ègÀÄªÀ PÀ£ÀßqÀ 
¨sÁµÉAiÀÄ£ÀÄß zÀQët ̈ sÁUÀzÀ ¥ÀæzÉÃ±ÀUÀ¼À°è §¼ÀPÉAiÀÄ°ègÀÄªÀ 
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PÀ£ÀßqÀ ¨sÁµÉAiÀÄ£ÀÄß zÀQët PÀ£ÁðlPÀzÀ PÀ£ÀßqÀ JAzÀÄ 
¸ÀÆÜ®ªÁV JgÀqÀÄ «¨sÁUÀªÁV «AUÀr¸À§ºÀÄzÀÄ. 
C£ÀAvÀgÀ PÀgÁªÀ½ ¨sÁUÀzÀ PÀ£ÀßqÀ¨sÁµÉAiÀÄÄ zÀQët 
PÀ£ÁðlPÀzÀ PÀ£ÀßqÀQÌAvÀ ©£ÀßªÁV vÉÆÃgÀÄªÀÅzÀjAzÀ 
CªÀ£ÀÄß ¥ÀævÉåÃQ¹ ºÉÃ¼À§ºÀÄzÁVzÉ. ºÁUÉAiÉÄÃ 
GvÀÛgÀPÀ£ÁðlPÀzÀPÀ£ÀßqÀ ¨sÁµÉAiÀÄ°è ºÉÊzÁæ¨Ázï 
PÀ£ÁðlPzÀÀ ¥ÀæzÉÃ±ÀzÀ ¨sÁµÉ G½zÀ ¨sÁUÀzÀ°è 
§¼ÀPÉAiÀÄ°ègÀÄªÀ PÀ£ÀßqÀQÌAvÀ ©ü£ÀßªÁV vÉÆÃgÀÄªÀÅzÀjAzÀ 
CzÀ£ÀÄß  ¨ÉÃgÉAiÀiÁV ºÉÃ¼À§ºÀÄzÀÄ. §¼Áîj f¯ÉèAiÀÄ 
zÀQëtzÀ PÉ®ªÀÅ ¨sÁUÀUÀ¼À PÀ£ÀßqÀ zÀQët PÀ£ÁðlPÀzÀ 
¨sÀµÉAiÀÄ£ÉßÃ ºÉÆÃ®ÄvÀÛzÉ, »ÃUÉAiÉÄÃ PÀ£ÁðlPÀzÀ PÉ®ªÀÅ 
¥ÀæzÉÃ±ÀUÀ¼À°è ¸À«Ää±Àæ PÀ£ÀßqÀ §¼ÀPÉAiÀÄ°èzÉ. DzÀÝjAzÀ 
§ºÀ¼À ¤RgÀªÁV PÀ£ÀßqÀ ¥ÁæzÉÃ²PÀ G¥À¨sÁµÉUÀ¼À 
§¼ÀPÉAiÀÄ ¥ÀæzÉÃ±ÀªÀ£ÀÄß UÀÄgÀÄw¸ÀÄªÀÅzÀÄ ¸ÀÄ®¨sÀªÀ®è, 
¸ÀzÀåzÀ ªÀÄnÖUÉ PÀ£ÀßqÀ ¥ÁæzÉÃ²PÀ G¥À¨sÁµÉUÀ¼À£ÀÄß 
«zÁéA¸ÀgÀÄ »ÃUÉ UÀÄgÀÄw¸ÀÄwÛzÁÝgÉ.

* PÀ£ÀßqÀ G¥À¨sÁµÉUÀ¼À ªÉÊ²µÀÖ÷å :-
zÀQët PÀ£ÁðlPÀzÀ CzÀgÀ®Æè ¨ÉAUÀ¼ÀÆgÀÄ, ªÉÄÊ¸ÀÆgÀÄ 
¨sÁUÀzÀ PÀ£ÀßqÀ ¨sÁµÉUÀÆ GvÀÛgÀ PÀ£ÁðlPÀzÀ PÀ£ÀßqÀ 
¨sÁµÉUÀÆ JzÀÄÝPÁtÄªÀ ªÀåvÁå¸ÀUÀ½ªÉ.

±À§ÝzÀ CAvÀåzÀ°è EgÀÄªÀ J ¸ÀégÀ GvÀÛgÀ PÀ£ÁðlPÀzÀ 
PÀ£ÀßqÀ ¨sÁµÉAiÀÄ°è E DV GZÀÑj¸À®àqÀÄvÀÛzÉ.

ªÉÄÊ¸ÀÆgÀÄPÀ£ÀßqÀ: PÉgÉ, ªÀÄ£É, PÀÄzÀÄgÉ, D£É,MAmÉ, PÉÆÃmÉ, 
zÉÆgÉ, 

zsÁgÁªÁqÀ PÀ£ÀßqÀ: PÉj, ªÀÄ¤, PÀÄqÀÄA, D¤, MAn, 
PÁén, zÉÆgÉ

* zÀQëtPÀ£ÁðlPÀzÀPÀ£ÀßqÀzÀ ªÉå²µÀÖ÷åUÀ¼ÀÄ
PÀgÁªÀ½ PÀ£ÀßqÀ ¨sÁµÁ ¥ÀæzÉÃ±ÀªÀ£ÀÄß ©lÖgÉ G½zÀAvÉ 
J®èªÀÇzÀQëtPÀ£ÁðlPÀPÀ£ÀßqÀzÀ ¥ÀæzÉÃ±ÀªÁVzÉ. (UÀr 
¥ÀæzÉÃ±ÀUÀ¼À£ÀÄß ©lÄÖ)

F PÀ£ÀßqÀ zÉÆqÀ£É zÀQët PÀ£ÁðlPÀzÀ PÀ£ÀßqÀªÀ£ÀÄß 
ºÉÆÃ°¹ £ÉÆÃqÀÄªÁzÀzÀ°è zÀQët PÀ£ÁðlPÀzÀ PÀ£ÀßqÀzÀ 
ªÉÊ²µÀÖöåUÀ¼À£ÀÄß UÀªÀÄ£ÀPÉÌ §gÀÄvÀÛzÉ.

zÀQëtPÀ£ÀßqÀ  GvÀÛgÀPÀ£ÁðlPÀzÀPÀ£ÀßqÀ
UÉÆÃjPÁ¬Ä  ZÀªÀ½PÁ¬Ä
J¼ÉîuÉÚ   ºÁtzÉuÉÚ
PÀÄrAiÀÄÄvÉÛ  PÀÄrvÉÊw
PÉÆÃjªÀÄ£É  ¨ÁrUÉªÀÄ£É
ZÉÆA§Ä     vÀA©UÉ
dgÀr, §gÀÄè, FgÀÄ½î   ¸ÁtÂUÉ, PÀ¸À§jUÉ, G¼ÀîUÀrØ

¸ÀA¨sÉÆÃzÀ£ÉAiÀÄ°èC¥Àà/ AiÀÄ¥Àà, CªÀé / CfÓ JA§ 
gÀÆ¥ÀUÀ¼À£ÀÄß GvÀÛgÀPÀ£ÁðlPÀzÀ°è §¼À¸À¯ÁUÀÄvÀÛzÉ.

* PÀ®ÄâVðPÀ£ÀßqÀzÀ ªÉÊ²µÀÖöåUÀ¼ÀÄ :-

©ÃzÀgÀ, PÀ®ÄâVð f¯ÉèUÀ¼À ¥ÀÆtð ¥ÀæzÉÃ±À, 
«eÁ¥ÀÄgÀf¯ÉèAiÀÄGvÀÛgÀ ªÀÄvÀÄÛ ¥ÀÆªÀð ¨sÁUÀ 
E«µÀÄÖ PÀ®ÄâVð PÀ£ÀßqÀzÀ G¥À¨sÁµÁ ¥ÀæzÉÃ±ÀzÀ°è 
¸ÀÆÜ®ªÁV M¼ÀUÉÆ¼ÀÄîªÀAxÁVzÉ F ¥ÀæzÉÃ±ÀzÀ°è 
ªÉÄÃ¯ÉÆßÃlzÀ°èJzÀÄÝPÁtÄªÀJgÀqÀÄ CA±ÀUÀ¼ÉAzÀgÉ - 
ºÁ½£À, ºÁ¼ÀÄ, ºÁgÀ JA§ ¥ÀÆtðQæAiÀiÁgÀÆ¥ÀUÀ¼À 
§¼ÀPÉAiÀÄ ªÁå¥ÀPÀvÉ.

C£Àå ¨sÁµÁ ¥Àæ¨sÁ«vÀPÀ£ÀßqÀzÀ G¥À ¨sÁµÉUÀ¼ÀÄ :-
»ÃUÉ C£Àå ¨sÁµÁ ¥Àæ¨sÁ«vÀPÀ£ÀßqÀ G¥À ¨sÁµÉUÀ¼À£ÀÄß 
¸ÀºÀ UÀªÀÄ¤¸À§ºÀÄzÀÄ, dUÀwÛ£ÀAiÀiÁªÀ ¨sÁµÉAiÀÄÄEvÀgÀ 
¨sÁµÉUÀ¼À ¥Àæ¨sÁªÀPÉÌ M¼ÀUÁUÀzÉ ¨É¼ÉAiÀÄ¯ÁgÀzÀÄ »ÃUÁV 
AiÀiÁªÀ ¨sÁµÉAiÀÄÆvÀ£Àß ªÀÄrªÀAwPÉAiÀÄ£ÀÄß §ºÀ¼À PÁ® 
PÁAiÀÄÄÝPÉÆ¼Àî¯ÁgÀzÀÄ.

PÀ£ÁðlPÀzÀ°è §¼ÀPÉAiÀÄ°ègÀÄªÀ PÀ£ÀßqÀzÀ ªÉÄÃ¯É 
C£ÉÃPÀ C£Àå ¨sÁµÉUÀ¼À ¥Àæ¨sÁªÀGAmÁVgÀÄªÀÅzÀ£ÀÄß 
UÀÄgÀÄw¹PÉÆ¼Àî§ºÀÄzÁVzÉ. EªÀÅUÀ¼À°è AiÀiÁªÀAiÀiÁªÀC£Àå 
¨sÁµÉUÀ¼ÀÄ PÀ£ÀßqÀzÀ°è G¥À¨sÁµÉUÀ¼ÁV PÁtÂ¹PÉÆ¼Àî®Ä 
¥Àæ¨sÁªÀ ©ÃjªÉ. PÀ£ÁðlPÀzÀ FV£À UÀr¨sÁUÀUÀ¼À£ÀÄß 
DzsÁgÀªÁVlÄÖPÉÆAqÀÄ ¥Àj²Ã°¹ w½AiÀÄ§ºÀÄzÀÄ.

PÀ£ÀßqÀzÀ ªÉÄÃ¯É §ºÀ¼À »A¢£À PÁ®¢AzÀ®Æ ¸ÀA¸ÀÌöÈvÀ 
ªÀÄvÀÄÛ ¥ÁæPÀÈvÀ ¨sÁµÉUÀ¼À ¥Àæ¨sÁªÀGAmÁVzÀÝgÉ, 
D£ÀAvÀgÀGzÀÄð, EAVèÃµï ªÀÄvÀÄÛ »A¢ ¨sÁµÉUÀ¼À 
¥Àæ¨sÁªÀ GAmÁVzÉ. 

PÀ£ÁðlPÀzÀ ©ÃzÀgï, UÀÄ®âUÀð, §¼Áîj, gÁAiÀÄZÀÆgÀÄ, 
avÀæzÀÄUÀð, vÀÄªÀÄPÀÆgÀÄ, PÉÆÃ¯ÁgÀ ªÀÄÄAvÁzÀ f¯ÉèUÀ¼À 
¥ÀÇªÀð UÀr¨sÁUÀUÀ¼À°è vÉ®ÄUÀÄ ̈ sÁµÉAiÀÄ ̧ ÀA¥ÀPÀð ºÉZÀÄÑ, 
PÉÆÃ¯ÁgÀ, ¨ÉAUÀ¼ÀÆgÀÄ UÁæªÀiÁAvÀgÀ, ZÁªÀÄgÁd£ÀUÀgÀ 
f¯ÉèAiÀÄ ¥ÀÇªÀð ªÀÄvÀÄÛzÀQët ¨sÁUÀUÀ¼À°è vÀ«Ä¼ÀÄ ¨sÁµÉ 
¥Àæ¨sÁªÀzÀlÖªÁVzÉ. PÁgÀªÁgÀ, GvÀÛgÀPÀ£ÀßqÀ ªÀÄvÀÄÛ 
¨É¼ÀUÁ« f¯ÉèUÀ¼À ¥À²ÑªÀÄ ¨sÁUÀzÀ PÀ£ÀßqÀzÀ°è PÉÆAPÀtÂ 
¨sÁµÉAiÀÄ ¥Àæ¨sÁªÀPÀAqÀÄ§gÀÄvÀÛzÉ.C£Àå ¨sÁµÁ ¥Àæ¨sÁ«vÀ 
PÀ£ÀßqÀzÀ G¥À¨sÁµÉUÀ¼À£ÀÄß CªÀÅUÀ¼À UÁzsÉUÀ¼À£ÀÄß 
UÀÄgÀÄw¹ PÉÆ¼ÀÄîªÀÅzÀÄ vÀÄA¨ÁPÀµÀÖzÀ PÉ®¸À.

C£Àå ¨sÁµÉUÀ¼À ¥Àæ¨sÁªÀ¢AzÀ C°è£À PÀ£ÀßqÀPÉÌ ºÉÆ¸À 
ºÉÆ¸À zsÀé¤UÀ¼ÀÄ, ºÉÆ¸À ºÉÆ¸À ±À§ÝUÀ¼ÀÄ ¸ÉÃjgÀÄvÀÛªÉ. 
UÁzÉ ¨sÁUÀUÀ¼À°è PÁtÂ¹PÉÆAqÀ C£Àå ¨sÁµÁ 
¥Àæ¨sÁªÀUÀr¬ÄAzÀ M¼À¨sÁUÀUÀ½UÉ §AzÀAvÉ¯Áè CzÀÄ 
PÀrªÉÄAiÀiÁUÀÄvÁÛ §gÀÄvÀÛzÉ. 

F PÁgÀt¢AzÀ f¯Éè, vÁ®ÆèPÀÄUÀ¼À£ÀÄß CªÀÅUÀ¼À 
UÀrAiÀÄ£ÁßV ¥ÀjUÀtÂ¹PÉÆ¼Àî®Ä PÀµÀÖªÁUÀÄvÀÛzÉ. 
MAzÉÆAzÀÄ f¯Éè, MAzÉÆAzÀÄ vÁ®ÆèPÀÄUÀ¼À°è MAzÀQÌAvÀ  
ºÉZÀÄÑ  ¨sÁµÉUÀ¼Á ¥Àæ¨sÁªÀ PÁtÂ¹PÉÆ¼Àî§ºÀÄzÀÄ.

F J¯Áè CA±ÀUÀ¼À£ÀÄß UÀªÀÄ¤¹AiÉÄÃ C£Àå ̈ sÁµÁ ¥Àæ¨sÁ«vÀ 
PÀ£ÀßqÀzÀ G¥À¨sÁµÉUÀ¼À£ÀÄß «ªÀj¹PÉÆ¼Àî¨ÉÃPÁUÀÄvÀÛzÉ.
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¥Àæ¸ÀÄÛvÀ ²PÀët ªÀåªÀ¸ÉÜAiÀÄ°è PÀ£ÀßqÀ ¨sÁµÉAiÀÄÄ JzÀÄj¸ÀÄwÛgÀÄªÀ ¸ÀªÁ®ÄUÀ¼ÀÄ ªÀÄvÀÄÛ ¸ÁzsÀåvÉUÀ¼ÀÄ

* zÁPÁë¬ÄtÂ.JA., ** ªÀiÁzÉÃ±À.J£ï
* PÀ£ÀßqÀ ¸ÀºÁAiÀÄPÀ ¥ÁæzsÁå¥ÀPÀgÀÄ, JA.J¯ï.J CPÁqÉ«Ä D¥sï ºÉÊAiÀÄgï ®¤ðAUï, ªÀÄ¯ÉèÃ±ÀégÀA, ¨ÉAUÀ¼ÀÆgÀÄ-03, 

dakshayini006@gmail.com  ** PÀ£ÀßqÀ ¸ÀºÁAiÀÄPÀ ¥ÁæzsÁå¥ÀPÀgÀÄ, ¸ÉÊAmï PÁègÉmï PÁ¯ÉÃeï, eÁ®ºÀ½î, ¨ÉAUÀ¼ÀÆgÀÄ13
“²Ã®«®èzÀ ²PÀët, vÀvÀégÀ»vÀ gÁdPÁgÀt

ªÀiÁ£À«ÃAiÀÄvÉ E®èzÀ «eÁÕ£À, EªÀÅUÀ½AzÀ C¥ÁAiÀÄ ¤²ÑvÀ” - ZÁtPÀå

F ªÀiÁvÀÄ MAzÀÄ gÁµÀÖç ²PÀët.  gÁdPÁgÀt, «eÁÕ£À PÉëÃvÀæUÀ¼À°è vÀ¥ÀÄà ºÁ¢ »rzÀgÉ CzÀÄ CeÁÕ£À, C¤Ãw, C£À©üªÀÈ¢ÞUÀ½UÉ 
JqÉ ªÀiÁrPÉÆqÀÄvÀÛªÉ.  gÁdPÁgÀt «eÁÕ£À, ºÁUÀÆ gÁµÀÖç C©üªÀÈ¢ÞAiÀÄvÀÛ ¸ÁUÀ¨ÉÃPÁzÀgÉ ªÀÄÆ®¨sÀÆvÀªÁV ²PÀët 
CxÀªÁ ²PÀët ¥ÀzÀÞw ¸ÀjAiÀiÁzÀÄzÁÝVgÀ¨ÉÃPÀÄ.  CAzÀgÉ ²PÀët ªÀÄ£ÀÄµÀå£À §zÀÄPÀ£ÀÄß §zÀ¯Á¬Ä¸ÀÄvÀÛzÉ.  ²PÀët PÉlÖgÉ 
ErÃ zÉÃ±ÀªÉ PÉqÀÄvÀÛzÉ.  J£ÀÄßªÀ ¸ÀAzÉÃ±ÀªÀ£ÀÄß ¸ÁgÀÄvÀÛzÉ.  AiÀiÁªÀ gÁµÀÖçzÀ°è Cw ºÉZÀÄÑ ²PÀëPÀjgÀÄvÁÛgÉÆÃ D gÁdå 
C©üªÀÈ¢Þ ¥ÀxÀzÀ°èzÉ JA§ÄzÀÄ ¸ÀªÀðjUÀÆ «¢üvÀ «µÀAiÀÄªÉÃ.  »ÃUÉ C©üªÀÈ¢ÞAiÀÄ ¥ÀxÀzÀvÀÛ ¸ÁUÀ¨ÉÃPÁzÀgÉ £ÁªÀÅ 
DAiÀÄÄÝPÉÆ¼ÀÄîªÀ ²PÀët ¥ÀæªÀÄÄRªÁUÀÄvÀÛzÉ.  ºÁUÁzÀgÉ FUÀ ¨sÁgÀvÀzÀ°ègÀÄªÀ ²PÀët ¥ÀzÀÞw ¥Àæ¸ÀÄÛvÀ ¸ÀAzÀ¨sÀðPÉÌ JµÀÄÖ 
¸ÀªÀÄAd¸ÀªÁzÀÄzÀÄ.  £ÀªÀÄUÉ ¨ÉÃPÁVgÀÄªÀÅzÀÄ AiÀiÁªÀ §UÉAiÀÄ ²PÀët ¥ÀzÀÞw.  EgÀÄªÀ ¥ÀzÀÞwAiÀÄ£ÉßÃ ¸ÀjzÀÆV¹PÉÆAqÀÄ 
ºÉÆÃUÀÄªÀÅzÉÃ, ©ænµï ªÀiÁzÀjAiÀÄzÉÝ. UÁA¢üÃfAiÀÄªÀgÀ ªÀÄÆ® ²PÀët ¥ÀzÀÞwAiÀÄ, EªÉ®èPÀÆÌ ©ü£ÀßªÁzÀzÀ£ÀÄß 
C¼ÀªÀr¹PÉÆ¼ÀÄîªÀ CxÀªÁ ªÀiÁ¥Àðr¹PÉÆ¼ÀÄîªÀ CUÀvÀå«zÉAiÉÄÃ, J£ÀÄßªÀÅzÀ£ÀÄß D¯ÉÆÃa¹PÉÆ¼Àî¨ÉÃPÁVzÉ,  ¥Àæ¸ÀÄÛvÀ 
²PÀët ¥ÀzÀÞwAiÀÄ°è£À ºÀÄ¼ÀÄPÀÄUÀ¼ÀÄ ²PÀëtzÀ zsÉåÃAiÉÆÃzÉÝÃ±ÀUÀ¼À£ÀÄß FqÉÃj¸ÀÄªÀ°è ªÀiÁ¥ÁðqÀÄUÀ¼ÀÄ DUÀ¨ÉÃPÉ.  
ªÀiÁ¥ÁðqÀÄ JAzÀgÉ zÉÃ¹AiÀÄ£ÀÄß §ElÄÖ ¥ÀgÀzÉÃ²AiÀÄªÀ£ÀÄß M¥ÀàªÀÅzÉ CxÀªÁ zÉÃ¹AiÀÄvÉAiÀÄ£ÀÄß, C©üªÀÈ¢ÞAiÀÄ£ÀÄß, 
§zÀÄPÀ£ÀÄß, £É£À¦lÄÖPÉÆAqÀAvÉ ªÀiÁ¥ÁðqÀÄUÀ¼ÁUÀ¨ÉÃPÉ J£ÀÄßªÀÅzÀ£ÀÄß ¥ÀgÀ²Ã°¸ÀÄªÀ ªÀÄÄ£Àß ¥Àæ¸ÀÄÛvÀ ²PÀët ¥ÀzÀÞwAiÀÄ£ÀÄß 
DxÉÊð¹PÉÆ¼ÀÄîªÀÅzÀÄ ¸ÀÆPÀÛªÉ¤¸ÀÄvÀÛzÉ. 

¥Àæ¸ÀÄÛvÀ ¸ÀªÀiÁd EAVèÃµï PÀ°PÉAiÀÄ D¸ÀQÛ, DPÁAPÉë ¥ÀæwµÉ×UÀ¼À£ÀÄß M¼ÀUÉÆAqÀAvÉ ¨sÁµÉ, ¥Àj¸ÀgÀ, ¸ÀºÀdvÉUÀ¼À£ÀÄß 
£À®ðQë¹ §gÉ¹zÀÝ£ÀÄß, §gÉzÀÄzÀÝ£ÀÄß, ¨Á¬Ä¥ÁoÀ ªÀiÁr G£ÀßvÀ ±ÉæÃtÂAiÀÄ°è ¥Á¸ÁUÀÄªÀÅzÀÄ, PÀ°PÉ ¸ÀÄ®¨sÀªÁUÀ¨ÉÃPÀÄ. 
«zÁåyðUÀ½UÉ ºÉÆgÉAiÀiÁUÀ¨ÁgÀzÀÄ, NzÀÄ §gÀºÀzÀ°è »A©Ã½PÉAiÀÄ «zÁåyðUÀ¼ÀÄ ¸ÀÄ®¨sÀªÁV ¥Á¸ÁUÀ¨ÉÃPÉA§ 
¤AiÀÄªÀÄUÀ¼ÀÄ, «zÁåyðUÀ½UÀµÉÖ C®è.  ¥ÉÆÃµÀPÀjUÀÆ, ¥sÀ°vÁA±ÀzsÁjvÀ ²PÀët, E£ÀÄß ªÀÄÄAzÀÄªÀgÉzÀAvÉ GvÀÛªÀÄ 
¥sÀ°vÁA±ÀPÁÌV £ÀPÀ®Ä ªÀiÁr¸ÀÄªÀ C¥ÀªÀiÁUÀðzÀ°è vÉÆqÀVgÀÄªÀ PÉ® ²PÀët ¸ÀA¸ÉÜUÀ¼ÀÄ, ²PÀëPÀgÀÄ EgÀÄªÀÅzÀÄ, »ÃUÉ 
vÀqÀQzÀµÀÄÖ ¹UÀÄªÀ CªÀåªÀºÁgÀUÀ¼À DUÀgÀ ¥Àæ¸ÀÄÛvÀ ²PÀët ¥ÀzÀÞw, EzÀÄ £À£Àß D eÁÕ£ÀzÀ «ÄwAiÉÆ¼ÀUÉ PÀAqÀÄPÉÆAqÀ ¸ÀvÀå 
ªÀÄvÀÄÛ ¸ÀªÁ®Ä.

ªÀÄ£ÀÄµÀå£À §zÀÄPÀÄ C£ÉÃPÀ ¸ÀªÁ®ÄUÀ½AzÀ 
PÀÆrgÀÄªÀAvÀzÀÄÝ, CAvÀºÀ ¸ÀªÁ®ÄUÀ¼À£ÀÄß 

JzÀÄj¹ ¸ÁUÀÄªÀ UÀÄt PÀÆqÀ ¥ÀæPÀÈwzÀvÀÛªÁzÀzÀÄ.  
D¢ªÀiÁ£ÀªÀ£À DgÀA¨sÀzÀ §zÀÄPÀÄ PÀÆqÀ C£ÉÃPÀ 
¸ÀªÁ®ÄUÀ½AzÀ PÀÆrzÁÝVzÀÄÝ DºÁgÀ ¸ÀAUÀæ»¹, 
¨ÉÃ»¹ w£ÀÄßªÀÅzÀjAzÀ »rzÀÄ MAzÀÄ PÀqÉ £É¯É 
PÀAqÀÄPÉÆ¼ÀÄîªÀªÀgÉUÀÆ MAzÀÄ §UÉAiÀÄ ¸ÀªÁ®ÄUÀ¼À£ÀÄß 
JzÀÄj¸À¨ÉÃPÁ¬ÄvÀÄ. EAzÀÄ DzsÀÄ¤PÀ ªÀiÁ£ÀªÀ 
«eÁÕ£À-vÀAvÀæeÁÕ£ÀUÀ½UÉ JµÉÖ vÉgÉzÀÄPÉÆArzÀÝgÀÆ 
¸ÀªÁ®ÄUÀ½AzÀ ªÀÄÄPÀÛªÁV®è.  »ÃUÉ JzÀÄgÁUÀÄªÀ 
¸ÀªÁ®ÄUÀ½ÃUÉ ªÀÄÄSÁªÀÄÄTAiÀiÁUÀÄvÀÛ ¸ÁUÀÄªÀ QæAiÉÄ 
PÀÆqÀ ¤gÀAvÀgÀªÁzÀÄzÀÄ, EªÀvÀÄÛ ²PÀët ªÀåªÀ¸ÉÜ ºÀvÀÄÛ 
ºÀ®ªÀÅ ¸ÀªÁ®ÄUÀ½AzÀ PÀÆrzÀÄÝ, CªÀÅUÀ¼À£ÀÄß F 
PÉ¼ÀPÀAqÀAvÉ £ÉÆÃqÀ§ºÀÄzÀÄ.

1. ¸ÀPÁðj / CzÀ£ÀÄzÁ¤vÀ ²PÀët ¸ÀA¸ÉÜUÀ¼À°è£À 
¸ÀªÁ®ÄUÀ¼ÀÄ:-
ªÀÄÆ®¨sÀÆvÀ ¸ËPÀAiÀÄðUÀ¼À PÉÆgÀvÉ, vÀÄA©vÀÄ½PÀÄªÀ 
vÀgÀUÀwUÀ¼ÀÄ, CªÉÊeÁÕ¤PÀ ¨ÉÆÃzsÀ£Á«zsÁ£À, 
¸ÀA±ÉÆÃbÀ£Á UÀÄtªÀÄlÖ PÀÄ¹vÀ, C£ÀÄzÁ£ÀzÀ PÉÆgÀvÉ, 

CzsÁå¥ÀPÀgÀ PÉÆgÀvÉ, ¥ÁæªÀiÁtÂPÀ ¸ÉÃªÉAiÀÄ PÉÆgÀvÉ, 
¨ÉÆÃzsÀ£Á CªÀ¢ü ºÉZÀÑ¼À, EvÁå¢ PÁgÀtUÀ½AzÁV 
¸ÀPÁðj ±Á¯Á PÁ¯ÉÃdÄUÀ¼À£ÀÄß C¸Àà±ÀågÀ, C£ÁUÀjÃPÀ, 
PÁ«ÄðPÀ PÉÃjUÀ¼À£ÁßV £ÉÆÃqÀÄwÛgÀÄªÀÅzÀÄ.

2. SÁ¸ÀV ¸ÀA¸ÉÜUÀ¼À°è£À (¸ÀÈ¶×¸ÀÄªÀ) ¸ÀªÁ®ÄUÀ¼ÀÄ:-
PÀrªÉÄ ¸ÀA§¼ÀPÉÌ PÀ¼À¥É CzsÁå¥ÀPÀgÀ £ÉÃªÀÄPÀ, PÀrªÉÄ 
ªÉÃvÀ£À, ¸ÀPÁ®PÉÌ ªÉÃvÀ£À ªÀÄvÀÄÛ ¸Ë®¨sÀåUÀ½®è¢gÀÄªÀÅzÀÄ, 
GvÀÛªÀÄ ¥sÀ°vÁA±ÀPÁÌV ªÀÄPÀÌ¼À ªÀÄvÀÄÛ ²PÀëPÀgÀ ªÉÄÃ¯É 
MvÀÛqÀ ºÉÃgÀÄªÀÅzÀÄ, ±ÉÊPÀëtÂPÉÃvÀgÀ ºÉÆgÉ ºÉÆj¸ÀÄªÀÅzÀÄ.  
ªÀÄ£À¸ÉÆÃ EZÉÑ ±ÀÄ®Ì ªÀ¸ÀÆ°, £ÀPÀ®Ä ªÀiÁqÀ®Ä 
CªÀPÁ±À, ¥ÁæxÀ«ÄPÀ ªÀiÁzÀjAiÀÄ£ÉßÃ, G£ÀßvÀ ²PÀëtPÀÆÌ 
C£Àé¬Ä¸ÀÄªÀAvÀzÀÄÝ, ¸ÀA¸ÉÜUÀ¼À ªÉÄÃ¯É ¸ÀPÁðgÀzÀ 
»rvÀ«®è¢gÀÄªÀÅzÀÄ EvÁå¢UÀ¼ÀÄ PÀtÂÚUÉ PÀAqÀÄ 
PÁtzÀAwgÀÄªÀ CªÀåªÁºÀgÀUÀ¼À DUÀgÀ. 

3. ¥ÉÆÃµÀPÀgÀ°è£À (¸ÀÈ¶×¸ÀÄªÀ) ¸ÀªÁ®ÄUÀ¼ÀÄ:-
¨sÁµÁ DAiÉÄÌAiÀÄ°è ¥ÀæwµÀ×vÉ, ªÀÄ£É ¥ÁoÀzÀ PÀqÉ 
M®ªÀÅ, GzÉÆåÃUÀ ¨sÀgÀªÀ¸ÉAiÀÄ¤ßlÄ ÖPÉÆArgÀÄªÀÅzÀÄ, 
ªÀiÁ£À«ÃAiÀÄ ªÀiË®åUÀ¼À PÀqÉUÀt£É ªÁtÂdåzÀ PÀqÉ 
ªÀÄÄR ªÀiÁrgÀÄªÀÅzÀÄ EvÁå¢ CwAiÀiÁzÀ ¨sÀ«µÀåzÀ 
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PÁ¼ÀfUÀ¼ÀÄ.

4. ̧ ÀPÁðgÀ/C¢üPÁgÀªÀUÀðzÀ°è£À (¸ÀÈ¶Ö¸ÀÄªÀ) ̧ ÀªÁ®ÄUÀ¼ÀÄ:- 
¨sÁµÁ ªÀiÁzsÀåªÀÄ, ¸ÁA¥ÀæzÁ¬ÄPÀ ²PÀët, KPÀ gÀÆ¥À 
²PÀëtzÀ PÉÆgÀvÉ, ¥ÀoÀåPÀæªÀÄ, ¸ÀPÁ®PÉÌ zÉÆgÉAiÀÄÄªÀ 
¥ÀoÀå ¥ÀÄ¸ÀÛPÀ, CzsÁå¥ÀPÀgÀ £ÉÃªÀÄPÀzÀ°è «¼ÀA§, ±Á¯Á 
PÁ¯ÉÃdÄUÀ¼À£ÀÄß ªÀÄÄZÀÄÑwÛgÀÄªÀÅzÀÄ, ¥Àæ±Éß ¥ÀwæPÉ ¸ÉÆÃjPÉ, 
¤¢ðµÀ× ªÀÄvÀÄÛ ¤AiÀÄAvÀæt ªÀiË®å ªÀiÁ¥À£À«®è¢gÀÄªÀÅzÀÄ, 
UÉæÃqï ¤ÃqÀÄªÀÅzÀÄ, DAvÀjÃPÀ CAPÀUÀ¼À°è£À ªÀåvÁå¸À.  
SÁ¸ÀV ¸ÁéAiÀÄvÀÛ«±Àé«zÁå®AiÀÄUÀ¼À ¸ÀÈ¶×, GzÉÆåÃUÀ 
¨sÀgÀªÀ¸É E®èzÀ ²PÀët ªÀåªÀ¸ÉÜAiÀÄ£ÀÄß gÀÆ¦¸À¢gÀÄªÀÅzÀÄ, 
²PÀëuÁ¢üPÁjUÀ¼À CªÉÊeÁÕ¤PÀ zsÉÆÃgÀuÉ, EvÁå¢ 
CA±ÀUÀ¼ÀÄ, ¸ÀPÁðgÀzÀ ¤®ðPÀëöå PÁ¼ÀfUÀ¼ÀÄ. 

»ÃUÉ vÉgÉzÀµÀÄÖ ºÀgÀrPÉÆ¼ÀÄîªÀ ºÀ®ªÀÅ ¸ÀªÁ®ÄUÀ¼ÀÄ 
EA¢£À ±ÉÊPÀëtÂPÀ ªÀåªÀ¸ÉÜAiÀÄ ªÀÄÄA¢zÉ.  EªÀÅ ºÀ½î-
£ÀUÀgÀ, §qÀªÀ ºÀ½î-£ÀUÀgÀ, §qÀªÀ-§°èzÀ, PÀ£ÀßqÀ-
EAVèÃµï £É¯ÉAiÀÄ°è ©aÑPÉÆAqÀÄ vÀ£ÀßzÉ ¸ÀªÀÄ¸ÉåUÀ¼À£ÀÄß 
¸ÀÈ¶Ö¸ÀÄwÛgÀÄªÀÅzÀ£ÀÄß PÉ¼ÀPÀAqÀAvÉ £ÉÆÃqÀ¯ÁVzÉ. 

1. ̈ sÁµÉ - ²PÀëtzÀ ªÀÄºÀvÀé«gÀÄªÀÅzÀÄ CjªÀÅ ªÀÄvÀÄÛ §zÀÄQ£À 
ªÀiÁUÀðUÀ¼À£ÀÄß PÀAqÀÄPÉÆ¼ÀÄîªÀÅzÀPÉÌ, CAvÀºÀ w½ªÀÅ 
ªÀÄvÀÄÛ §zÀÄPÀ£ÀÄß Cw ¸ÀÄ®¨sÀUÉÆ½¸À®Ä ªÀiÁ£À«ÃAiÀÄ 
¸ÀA§AzsÀUÀ¼À£ÀÄß ¨É¸ÉAiÀÄÄªÀÅzÀÄ, C°è£À ªÀiÁvÀÈ¨sÁµÉ/
zÉÃ¹ ¨sÁµÉ EAzÀÄ EAVèÃµï ¥ÀæwµÉ×AiÀÄ ªÀÄvÀÄÛ DyðPÀ 
¨sÁµÉAiÀiÁV PÁtÄwÛzÀÄÝ ªÀÄPÀÌ¼À£ÀÄß («zÁå¨sÁå¸ÀzÀ°è) 
MvÁÛAiÀÄªÁV vÀÄgÀÄPÀ¯ÁUÀÄvÀÛzÉ.  ªÀiÁvÀÈ¨sÁµÉ 
MAzÀÄ ¥ÀæzÉÃ±ÀzÀ ¸ÁªÀiÁfPÀ, ¸ÁA¸ÀÌøwPÀ K¼ÉÎAiÀÄ£ÀÄß 
gÀÆ¦¸ÀÄªÀAvÀzÀÄÝ JA§ÄzÀ£ÀÄß ªÀÄgÉvÀAwzÉ.  ¨sÁµÉUÀÆ 
ªÀÄvÀÄÛ ̧ ÀA¸ÀÌøwUÀÆ ¤PÀl ̧ ÀA§AzsÀ«gÀÄªÀÅzÀjAzÀ ªÀiÁvÀÈ 
¨sÁµÉAiÀÄ°è PÀ°AiÀÄªÀzÀªÀ, ̈ sÁµÉ, ̧ ÀA¸ÀÌøw, ¥Àj¸ÀgÀUÀ½AzÀ  
ºÉÆgÀUÀÄ½AiÀÄÄªÀÅzÀÄ, C®èzÉ ªÀÄUÀÄªÉÇAzÀÄ ªÀiÁ£À¹PÀ 
±ÉÊPÀëtÂPÀ, ¸ÁA¸ÀÌøwPÀªÁV £É®ÄUÀ¨ÉÃPÁUÀÄvÀÛzÉ. 
FUÁUÀ¯ÉÃ “EAVèÃµï ¸ÁªÀiÁfPÀ, gÁdQÃAiÀÄ, DyðPÀ 
ªÀ®AiÀÄUÀ¼À£ÀÄß ºÀÄlÄÖ ºÁPÀÄvÀÛªÉA§” PÀÆUÀÄ PÀÆqÀ 
PÉÃ½ §gÀÄwÛzÀÄÝ, DyðPÀ ¤ÃwUÀ£ÀÄtªÁzÀ ¨sÁµÉ F 
¸ÀªÀiÁdzÀ°è ¸ÁÜ£À ¥ÀqÉ¢zÉ.  F zÀÈ¶×¬ÄAzÀ ²PÀët 
PÉëÃvÀæ C¸ÀªÀiÁ£ÀvÉAiÀÄ£ÀÄß ¸ÀÈ¶×¸ÀÄvÀÛzÉ.  EAVèÃµï-
PÀ£ÀßqÀ, £ÀUÀgÀ-ºÀ½î, §°èzÀ-§qÀªÀ vÁgÀvÀªÀÄåvÉAiÀÄ£ÀÄß 
ºÀÄlÄÖ ºÁPÀÄvÀÛzÉ.  EAVèÃµï ²PÀëtzÀ ªÀÄÆ®PÀ ¨ÉÃUÀ 
GzÉÆåÃUÀ«rzÀÄ DyðPÀªÁV ¥Àæ§®gÀ£ÁßV¸ÀÄªÀ°è 
EAVèÃµï ²PÀët ²æÃªÀÄAvÀjUÉ ºÀ¹gÀÄUÀA§½ 
ºÁ¹zÉ.  ºÀ½îUÁr£ÀªÀgÀÄ, §qÀªÀgÀÄ, PÀ£ÀßqÀ PÀ°vÀªÀgÀÄ, 
§ºÀÄªÀ®AiÀÄUÀ¼À°è ªÀAavÀgÁV GzÉÆåÃUÀ«®èzÉ 
ªÀÄvÀÛµÀÄÖ §qÀvÀ£ÀzÀvÀÛ ªÀÄÄR ªÀiÁqÀÄªÀAvÉ ªÀiÁqÀÄvÀÛzÉ.  
ºÀUÉ ²PÀët ªÀåªÀ¸ÉÜAiÀÄ°è §ºÀÄªÀÄÄRå ¥ÁvÀæ ªÀ»¸ÀÄªÀ 
¨ÁµÉ vÀ£ÀßzÉÃ DzÀ ¸ÀªÁ®ÄUÀ¼À£ÀÄß ¸ÀÈ¶Ö¹zÉ. 

2. ¥ÀoÀåPÀæªÀÄ :- EwÛÃa£À ¥ÀoÀåUÀ¼À°è ¥Àj¸ÀgÀ, ¥ÀæPÀÈw, 
ºÀ¹ªÀÅ, §qÀvÀ£À, gÁµÀÖç¥ÉæÃªÀÄ, ªÀiÁ£À«ÃAiÀÄ ªÀiË®åUÀ¼ÀÄ, 

VqÀªÀÄgÀ-ºÀÆ-§½î ¥ÀQë¯ÉÆÃPÀ EvÁå¢UÀ¼ÀÄ ¥ÀoÀå 
¥ÀÄ¸ÀÛPÀ¢AzÀ zÀÆgÀ ¸ÁUÀÄwÛgÀÄªÀÅzÀ£ÀÄß £ÉÆÃrzÁUÀ, 
AiÀÄÄªÀ d£ÀvÉAiÀÄ£ÀÄß zÁj vÀ¥Àà¸ÀÄªÀ°è ¥ÀæeÁÕ£ÀAvÀgÀ 
¥ÁvÀæ PÀÆqÀ ªÀÄºÀvÀézÉÝÃ DVzÉ.  VqÀªÀÄgÀ, ¥ÀæPÀÈwAiÀÄ 
Cj«®èzÀªÀ£ÀÄ AiÀiÁªÀ ¸À¸ÀåUÀ¼À°è (OµÀ¢üÃAiÀÄ) 
¥ÀæAiÉÆÃd£À UÀÄt«zÉ JAzÀÆ, AiÀiÁªÀ ¥ÀjÃPÉë, 
¸ÀA±ÉÆÃzsÀ£ÉUÉ M¼À¥Àr¸À®Ä ¸ÁzsÀå, ¥Àj¸ÀgÀ DUÀÄ-
ºÉÆÃUÀÄUÀ¼À£ÀÄß ºÉÃUÉ CjvÁ£ÀÄ, HgÀÄ-PÉÃjUÀ¼À §UÉÎ 
D¸ÀQÛ PÁ¼ÀfUÀ¼À£ÀÄß vÉÆÃgÀzÀªÀ, gÁµÀÖç ¥ÉæÃªÀÄªÀ£ÀÄß ºÉÃUÉ 
ªÉÄgÉzÁ£ÀÄ, DzsÀÄ¤PÀ vÀAvÀæeÁÕ£À, ªÁtÂdå ªÀåªÀºÁgÀUÀ¼À 
zÀÄrªÉÄUÉ MvÀÄÛ PÉÆqÀÄªÀ ¥ÀoÀåUÀ¼ÀÄ, AiÀiÁAwæPÀ 
ªÀiÁ£ÀªÀgÀ£ÀÄß ¸ÀÈ¶×¸ÀÄwÛªÉ. 

PÀ¯É, ¸Á»vÀå, «eÁÕ£À, ªÀiÁ£À«ÃAiÀÄvÉUÀ¼À£ÀÄß ªÀÄgÉvÀÄ 
Ln©n PÉÆÃ¸ïðUÀ¼ÀÄ, ºÉÆÃmÉ¯ï ªÀiÁå£ÉÃeïªÉÄAmï, 
E£ÀÄìgÉ£ïì PÉÆÃ¸ÀÄðUÀ¼ÀÄ, ¥sÁåµÀ£ï r¸ÉÊ¤AUï PÉÆÃ¸ïð 
E£ÀÄß JAvÉAvÀzÉÆÝÃ PÉÆÃ¸ïðUÀ¼À ¥ÀoÀå PÀæªÀÄUÀ¼ÀÄ, 
§ºÀÄgÁ¶ÖçÃAiÀÄ PÀA¥À¤ ªÀÄvÀÄÛ ªÀiÁgÀÄPÀmÉÖAiÀÄ°è PÀvÀðªÀå 
¤ªÀð»¸ÀÄªÀÅzÀPÉÌ  ºÁUÀÆ EAvÀºÀ SÁ¸ÀV PÀA¥À¤UÀ¼À 
±ÉÆÃµÀuÉUÉ UÁæºÀPÀgÀ£ÀÄß ¸ÀÈ¶Ö¸ÀÄªÀAwªÉ.  eÉÆvÉUÉ 
ªÀÄwÃAiÀÄªÁzÀ «µÀAiÀÄUÀ¼ÀÄ ¥ÀoÀåUÀ¼À°è £ÀÄ¸ÀÄ½ ̧ÁªÀiÁfPÀ 
¸ÀA§AzsÀªÀ£ÀÄß ºÁ¼ÀÄªÀiÁqÀÄwÛªÉ.  EªÉ®èªÀÅUÀ¼À »AzÉ 
²PÀëuÁ¢üPÁjUÀ¼À, ¥ÀoÀå¥ÀÄ¸ÀÛPÀ gÀZÀ£ÀPÁgÀgÀ CªÉÊeÁÕ¤PÀ 
zsÉÆÃgÀuÉ, MvÀÛqÀUÀ¼ÀÄ PÁgÀtªÁVgÀ§ºÀÄzÀÄ. 

3. vÀgÀUÀwAiÀÄ°è «zÁåyðUÀ¼À ¸ÀASÉå ºÉZÀÑ¼À : ¥ÁæxÀ«ÄPÀ 
²PÀët¢AzÀ »rzÀÄ G£ÀßvÀ ²PÀëtzÀªÀgÉUÀÆ, vÀgÀUÀw 
«zÁåyðUÀ¼À ¸ÀASÉåUÉ «Äw EzÀÝgÀÆ, CzÀ£ÀÄß 
«ÄÃj vÀÄA§ÄªÀÅzÀÄ, SÁ¸ÀV ªÀÄvÀÄÛ ¸ÀPÁðj ±Á¯Á 
PÁ¯ÉÃdÄUÀ¼ÉgÀqÀ®Ä C«gÀvÀªÁV ¸ÁVzÉ.  MAzÀÄ 
vÀgÀUÀwUÉ 40, 60 «zÁåyðUÀ¼ÉÃ C¢üPÀªÉ¤¹zÀgÀÆ, 
PÀÄjzÉÆrØAiÀÄAvÉ PÀÆqÀ¯ÁUÀÄvÀÛzÉ.  60 EgÀÄªÀ 
PÀqÉ 100 vÀÄA§ÄªÀÅzÀjAzÀ J¯Áè «zÁåyðUÀ¼À 
PÀqÉ ¤UÁªÀ»¸ÀÄªÀÅzÀÄ. ¥ÀjPÀgÀUÀ¼ÉÆA¢UÉ ¥ÀæAiÉÆÃUÀ 
QÌ½¸ÀÄªÀÅzÀÄ, UÀÄA¥ÀÄ ZÀZÉð £ÀqÉ¸ÀÄªÀÅzÀÄ, PÉëÃvÀæPÁAiÀÄð, 
¥ÁæeÉPïÖUÀ¼À£ÀÄß ¥Àj²Ã°¸ÀÄªÀÅzÀÄ C¸ÁzsÀåªÁzÀÄzÁVzÉ. 

4. ªÀÄ£É ¥ÁoÀ: vÀAzÉ vÁ¬ÄUÀ¼ÀÄ vÀªÀÄä ªÀÄPÀÌ¼À£ÀÄß 
Cw ²ÃWÀæªÁV zÉÆqÀØªÀgÀ£ÀÄß, zÀÄrAiÀÄÄªÀªÀgÀ£ÀÄß 
ªÀiÁqÀ¨ÉÃPÉA§ VÃ¼ÀÄ C¢üPÀªÁVgÀÄªÀÅzÀjAzÀ £ÀUÀgÀUÀ¼À°è 
©Ã¢UÉÆAzÀÄ lÆåµÀ£ï PÉÃAzÀæUÀ¼ÁVªÉ. C£ÀºÀðgÀÄ 
UÀæAxÁ®AiÀÄ«®èzÀ, ¥ÀæAiÉÆÃUÁ®AiÀÄUÀ½®èzÀ lÆåµÀ£ï 
PÉÃAzÀæUÀ½UÉ ºÉZÀÄÑ D¸ÀQÛ ªÀÄvÀÄÛ MvÀÄÛ PÉÆqÀÄªÀÅzÀjAzÀ, 
«zÁåyðUÀ¼ÀÄ vÀgÀUÀwAiÀÄ ¨ÉÆÃzsÀ£ÉUÉ UÀªÀÄ£ÀPÉÆqÀzÉ 
D®PÀëöå, ºÀgÀmÉUÉ CªÀPÁ±À ªÀiÁrPÉÆqÀÄvÀÛzÉ, E°è PÀÆqÀ 
eÁÕ£Ádð£ÉAiÀÄ°è vÁgÀvÀªÀÄåvÉAiÀÄ£ÀÄß ¸ÀÈ¶Ö¸ÀÄvÀÛzÉ.  
£ÀUÀgÀ ºÀ½îUÀ¼À «zÁåyðUÀ¼À ªÀÄzsÉå ©ü£ÀßvÉAiÀÄ£ÀÄßAlÄ 
ªÀiÁqÀÄªÀÅzÀÄzÀ®èzÉ, £ÀUÀgÀzÀªÀjUÉ ¸Àj¸ÀªÀiÁ£ÀªÁV 
¸Àà¢üð¸À¯ÁgÀzÀªÀgÁUÀÄvÁÛgÉ. 
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5. ¨ÉÆÃzsÀ£É ªÀÄvÀÄÛ ¨ÉÆÃzsÀPÀ : ¥Àæ¸ÀÄÛvÀ ¨ÉÆÃAzsÀ£É 
vÀAvÀæeÁÕ£ÀPÉÌ vÉUÉzÀÄPÉÆ¼ÀÄîwÛzÀÝgÉ, E£ÀÄß ¸ÁA¥ÀæzÁ¬ÄPÀ 
¨ÉÆÃzsÀ£Á «zsÁ£ÀªÉÃ EzÉ.  C®èzÉ vÀAvÀæeÁÕ£ÀªÀ£ÀÄß 
C¼ÀªÀr¹PÉÆAqÀ ¨ÉÆÃzsÀ£É £ÀUÀgÀ PÉÃA¢ævÀªÁVzÉ.  
CAvÀeÁð®zÀ ªÀÄÆ®PÀ PÀ°AiÀÄÄªÀ, ¥ÀjÃPÉë §gÉAiÀÄÄªÀ 
CªÀPÁ±ÀUÀ¼ÀÄ £ÀUÀgÀ PÉÃA¢ævÀ ªÀÄvÀÄÛ ²æÃªÀÄAvÀjUÉ, 
«ÄÃ¸À¯ÁVzÉ.  DzÀgÉ ºÀ½îUÁr£À°è E£ÀÄß ̧ ÁA¥ÀæzÁ¬ÄPÀ 
£ÉgÀ¼À°è ¸ÁUÀÄwÛgÀÄªÀÅzÀÄ.  §qÀªÀ-§°èzÀ £ÀUÀgÀ-ºÀ½î 
J£ÀÄßªÀ ¨ÉÃzsÀUÀ¼ÀÄ ºÀÄlÄÖ ºÁPÀ¯ÁVzÉ. 

FVgÀÄªÀ ¨ÉÆÃzsÀPÀ ªÀUÀðzÀªÀgÀ PÉÆgÀvÉ¬ÄAzÁV 
¸É«Ä¸ÀÖgï ¥ÀzÀÞwUÀ¼À°è ¥ÀoÀå¨ÉÆÃzsÀ£É, ¥ÀjÃPÁë PÁAiÀÄð, 
d£ÀUÀtw, ZÀÄ£ÁªÀuÉUÀ¼À°è ¨ÁVAiÀiÁUÀÄªÀÅzÀÄ, 
¸ÀA±ÉÆÃzsÀ£É, ¯ÉÃR£À, ¥ÀÄ¸ÀÛPÀ ¥ÀæPÀluÉUÀ¼À°è ¨ÁVAiÀiÁUÀ 
¨ÉÃPÁUÀÄªÀÅzÀjAzÀ ¨ÉÆÃzsÀ£ÉUÉ ¸ÀªÀÄAiÀÄ«®èzÀAvÁ 
zÀAvÁVzÉ.  EzÀgÀ eÉÆvÉUÉ 16 jAzÀ 22 UÀAmÉUÀ¼À 
¨ÉÆÃzsÀ£Á ¸ÀªÀÄAiÀÄªÀ£ÀÄß ºÉaÑ¸ÀÄªÀÅzÀjAzÀ ¨ÉÆÃzsÀ£Á 
¥ÀÆªÀð vÀAiÀiÁjUÁUÀ° PÀ°PÉAiÀÄ°è »A©Ã½PÉAiÀÄ 
«zÁåyð PÀqÉ UÀªÀÄ£À ºÀj¸ÀÄªÀÅzÁUÀ°, ºÁUÀÆ «±ÉÃµÀ 
vÀgÀUÀwUÀ½UÉ CªÀPÁ±À«®èzÀAvÁVgÀÄªÀÅzÀÄ. 

6. ¥ÀjÃPÁë ¥ÀzÀÞw:- ¸É«Ä¸ÀÖgï, vÉæöÊªÀiÁ¸ÀÖgï, eÁj, 
¥ÀoÀåPÀæªÀÄ ¨ÉÆÃzsÀ£É ¥ÀjÃPÉë, EªÉ®èªÀÇ «zÁåyðUÀ¼À 
¥Àæ¸ÀÄÛ ¸ÀAzÀ¨sÀðzÀ £É£À¦£À ±ÀQÛAiÀÄ£ÀÄß ¥ÀjÃQë¸ÀÄvÀÛªÉAiÉÄ 
«£ÀºÀ «µÀAiÀÄ ±Á±ÀévÀªÁV ªÀÄ£À¹ì£À°è £É¯ÉAiÀÄÆgÀÄªÀ, 
D¯ÉÆÃZÀ£Á ±ÀQÛAiÀÄ£ÀÄß ºÉaÑ¸ÀÄªÀÅ¢®è UÉæÃqï ¤ÃqÀÄªÀÅzÀÄ, 
DAvÀjÃPÀ CAPÀUÀ¼À£ÀÄß DVAzÁUÉÎ ªÀåvÁå¸ÀUÉÆ¼ÀÄîªÀÅzÀÄ 
GzÉÆåÃUÁAQëUÀ¼À ªÉÄÃ¯É ¥ÀæwPÀÆ® ¥ÀjuÁªÀÄªÀ£ÀÄßAlÄ

«zÁåyðUÀ¼À ¸ÀASÉåUÀ¼À°è E½vÀªÁUÀ¨ÉÃPÀÄ.  lÆµÀ£ï 
ºÁªÀ½ vÀ¦à¸ÀÄªÀ°è ̧ ÀÆPÀÛ PÀæªÀÄPÀ PÉÊUÉÆ¼Àî¨ÉÃPÀÄ.  zÀÄ¨Áj 
±ÀÄ®Ì ªÀ¸ÀÆ°UÉ ¤AiÀÄAvÀætPÉÌ PÀæªÀÄ ªÀÄvÀÄÛ ºÉZÀÄÑ ¸ÀPÁðj 

±Á¯Á PÁ¯ÉÃdÄUÀ¼À ¸ÁÜ¥À£ÉUÉ MlÄÖPÉÆqÀ¨ÉÃPÀÄ.

£ÀÆvÀ£À ¥ÀoÀåPÀÌ£ÀÄUÀÄtªÁV £ÀÆvÀ£À ¥ÀjÃPÁë PÀæªÀÄUÀ¼ÀÄ 
§zÀ¯ÁUÀ¨ÉÃPÀÄ, ¸É«Ä¸ÀÖgï, ªÁ¶ðPÀ, UÉæÃqï, DAvÀjÃPÀ 
CAPÀUÀ¼À°è KgÀÄ¥ÉÃgÁUÀ¨ÁgÀzÀÄ. »A¢£ÀdªÀgÀ£ÀÄß 
(ªÁ¶ðPÀ) £É£À¦lÄÖPÉÆAqÀAvÉ, ¥Àj¹ÜwUÀ£ÀÄUÀÄtªÁV 
§zÀ¯ÁUÀ¨ÉÃPÀÄ, ¸ÀªÀÄAd¸À ªÀÄvÀÄÛ ¤¢ðµÀÖ 
ªÀiË®åªÀiÁ¥À£ÀªÁUÀ¨ÉÃPÀÄ.

¥ÀzÀ« ªÀÄvÀÄÛ ¥ÀzÀ« ¥ÀÆªÀð vÀgÀUÀwUÀ¼À°è ¸ÁPÀµÀÄÖ 
d£À £Á¥À¸ÁVAiÉÆÃ DyðPÀ ¸ÀªÀÄ¸Éå¬ÄAzÀ¯ÉÆÃ 
§qÀvÀ£À¢AzÀ¯ÉÆÃ «zÁå¨sÁå¸ÀªÀ£ÀÄß ªÉÆlPÀÄUÉÆ½¸ÀÄ 
ªÀªÀjUÉ ¥ÁæxÀ«ÄPÀ ²PÀët ¥ÀzÀÞwAiÀÄAvÉ ±Á¯É ©lÖªÀgÀ£ÀÄß 
ªÀÄvÉÛ PÀgÉvÀgÀÄªÁUÉ, PÁ¯ÉÃdÄ ©lÖªÀgÀ£ÀÄß ªÀÄgÀ½ vÀgÀÄªÀ°è 
¸Á® AiÉÆÃd£ÉAiÀÄAvÀºÀ ºÀ®ªÀÅ AiÉÆÃd£ÉUÀ¼À£ÀÄß 
gÀÆ¦¸À¨ÉÃPÀÄ. 

GzÉÆåÃUÀ ¨sÀgÀªÀ¸É¬ÄgÀÄªÀ ²PÀët, vÀgÀ¨ÉÃw, PÉÊªÀÄUÀÎ, 
PÀgÀPÀÄ±À® PÀ¯É, PÉÊPÀ¸À§Ä, ªÀåªÀ¸ÁAiÀÄ, ªÁå¥ÁgÀUÀ¼ÀAvÉ 
DzsÀÄ¤PÀ vÀAvÀæeÁÕ£ÀPÉÌ ºÉÆA¢PÉÆ¼ÀÄîªÀ, §zÀÄPÀÄ 
PÀARqÀÄPÉÆ¼Àî§®è, ¨sÀ«µÀåzÀ°è ¨sÀgÀªÀ¸ÉUÀ¼À£ÀÄß 
ªÀÄÆr¸À§®è AiÉÆÃd£ÉUÀ¼À£ÀÄß ²PÀët ªÀåªÀ¸ÉÜAiÀÄ°è 
§gÀÄªÁUÉ ¸ÀPÁðgÀ ªÀÄvÀÄÛ «±Àé«zÀå®AiÀÄUÀ¼ÀÄ PÁAiÀÄ 
¥ÀæªÀÈwÛgÀUÀ¨ÉÃPÀÄ. 

DPÀgÀ UÀæAxÀUÀ¼ÀÄ: 
¤gÀAPÀÄ±À ¸ÀªÀiÁd - ¸É¥ÉÖA§gï - 2014 
ºÉÆ¸ÀvÀÄ - dÆ£ï - 2015 
«ªÀÄ±Éð ªÉÊZÁjPÀ ¥Àæ§AzsÀUÀ¼ÀÄ - UÉÆÃ¥Á®PÀÈµÀÚ 
CrUÀgÀÄ 
G£ÀßvÀ ²PÀët ªÀÄvÀÄÛ ¥ÀoÀåPÀæªÀÄzÀ ¸ÀégÀÆ¥À ªÀÄvÀÄÛ 
¸ÀªÀÄ¸ÉåUÀ¼ÀÄ - JA.©.¥ÀÄlÖAiÀÄå 

D D D D D

स्त्री वैचारिक क्रांति के मशाल - मेरी वाल्ट्सनक्राफ़्ट,वेर्जीनिया वुल्फ़ और 
सीमोन द बोउआर

                                                                                                    

रेखा.पी.मेनोन
जूबिली	कालेज,बेंगलूरु	

मेरी	 वोल्ट्सनक्राफ़्ट	 का	 जन्म	 27	 अप्रैल	
1759	में	लंदन	के	एक	गाँव	में	हुआ	था।	उनके	
पिता	किसान	थे	और	काम	में	आए	परेशानियों	
की	वजह	से	मेरी	के	परिवार	को	कई	कस्बों	में	
विस्थापित	होना	पडा।	मेरी	के	पिता	उनकी	माँ	
पर	भी	ज़ुल्म	ढाते	थे।	मेरी	ने	इन	कस्बों	की	
महिलाओं	के	जीवन	को	भी	निकट	से	देखा।	उनकी	
कठिनाइयों	और	सुख-दुखों	का	अध्ययन	किया।	
अपने	आस-पास	के	नारी	जीवन	की	त्रासदी	मेरी	
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केलिए	प्रथम	पाठशाला	की	भूमिका	का	निर्वाह	
करती	रहीं।	उन्होंने	किशोर	अवस्था	से	ही	यह	
अनुभव	करना	प्रारंभ	कर	दिया	था	कि	समाज	
की	परंपरागत	मान्यताएँ,परंपरागत	स्री-शिक्षा	
एवं	बुरे	लोग	ही	नहीं	,भद्र-जनों	का	व्यवहार	
भी	स्री-जाति	को	अपने	अनुकूल	बनाने	केलिए	
किया	जाता	है।	बचपन	से	प्राप्त	किया	हुआ	यह	
व्यावहारिक	सत्य	और	यूरोपीय-प्रबोधन	काल	
के	चिंतकों	के	विचारों	ने	उन्हें	स्त्री-दशा	के	
यथास्थितिवाद	के	विरुद्ध	सोचने	केलिए	मजबूर	
किया।	पेशे	से	एक	अध्यापिका	का	जीवन	जीते	
हुए	मेरी	वोल्ट्सनक्राफ़्ट	ने	कई	उपन्यास	एवं	
स्री-शिक्षा	पर	अनेक	पुस्तकें	लिखी	हैं।	यूँ	तो	
अनेक	संपूर्ण	साहित्यिक	अवदान	की	सराहना	
की	गई	है,	किंतु	1792	में	उनके	स्त्री-विमर्श	
पर	 ’स्त्री	 अधिकारों	 का	 औचित्य	 साधन(	
ए	 विंडिकेशन	 आफ़	 द	 राइ्ट्स	 	 आफ़	 वुमन)	
के	 प्रकाशन	 ने	 न	 केवल	 इंगलैंड	 में	 बल्कि	
अमरिका,फ़्रांस	 समेत	 सारे	 यूरोप	 में	 हलचल	
पैदा	कर	दी	थी।	ज्ञात	हो	कि	लेखिका	का	एक	
ऐतिहास	महत्व	इसलिए	भी	है	कि	इसके	पूर्व	
संपूर्ण	यूरोप	में	नारी	जीवन	के	हर	पहलू	को	
क्रमबद्ध	 रूप	से	 व्याख्यायित	करनेवाली	या	
पुरुषों	द्वारा	रचित	सामाजिक	विज्ञान	के	हर	
स्त्री-विरोधी	आयामों	को	स्त्री-मनोविज्ञान	
की	दृष्टि	से	देखनेवाली	कोई	पुस्तक	प्रकाशित	
नहीं	हुई	थी।	
 

मेरी	 वोल्ट्सनक्राफ़्ट	 की	 इस	 पुस्तक	 को	
नारियों	के	अधिकार	की	बाइबिल	कहा	जाता	है।	
इसका	कारण	यह	है	कि	आगे	चल	कर	नारी-
आंदोलन	के	समूचे	इतिहास	में	निहित	विचारों	
के	सूत्र	किसी	न	किसी	रूप	में	वोल्ट्सनक्राफ़्ट	
की	इस	पुस्तक	में	खोजे	जा	सकते	हैं।	यद्यपि	
उन्होंने	 आर्थिक	 व्यवस्था	 का	 कहीं	 से	 भी	
अलग	ज़िक्र	नहीं	किया	है।	इसलिए	वे	घोषित	
रूप	से	समाजवादी	नहीं	थीं,लेकिन	उनके	लेखन	
में	इस	बात	पर	लगातार	बल	दिया	गया	है	कि	
किसी	भी	अच्छी	समाज	व्यवस्था	का	समाज	
में	भारी	असमानता	के	साथ	कोई	मेल	नहीं	हो	
सकता।	उनका	कहना	है	कि	विवाह	स्त्री	केलिए	
एक	कानूनी	वेश्यावृत्ति	है।	फ़्रांसीसी	क्रांति	
के	समतामूलक	सिद्धांतों	को	अपने	विमर्श	के	
केंद्र	में	रख	कर	लेखिका	ने	यह	प्रमाणित	करने	
का	 प्रयास	 किया	 है	 कि	 कोई	 भी	 सामाजिक	
विज्ञान	बिना	स्त्री	अधिकारों	के	समता	का	
दावा	नहीं	कर	सकता।	इसी	के	साथ	साथ	लेखिका	

ने	 उन	अभिजात्य	 वर्गीय	स्त्रियों	की	सोच	
एवं	रख-रखाव	की	भी	कटु	आलोचना	की	है,जो	
पुरुष-प्रधान	सोच	के	अंतर्गत	एक	देह-प्रधान	
आलस्यपूर्ण	 जीवन-यापन	 को	 ही	 जीवन	 की	
इतिश्री	मानती	है।	मेरी	वोल्ट्सनक्राफ़्ट	का	
नीजी	जीवन	भी	नारी	मुक्ति	की	खोज	की	एक	
दास्तान	 रहा	 है।	 एक	 त्रासद	 अधूरी	 कविता	
कि	भाँति	छोटी	सी	आयु(1759	से	 1797)	में	
अपने	जीवन	के	अंत	समय	में	 ही	वे	संपूर्ण	
यूरोपीय	नारी	मुक्ति	आंदोलन	की	प्रेरणा-स्रोत	
बन	गयी	थी।	बहुत	संभव	है	कि	आज	यूरोप	
केलिए	 मेरी	 वोल्ट्सनक्राफ़्ट	 की	 ऐतिहासिक	
महत्व	 से	 अधिक	 बौद्धिक	 प्रासंगिकता	 न	
रह	गयी	हो,किंतु	तीसरी	दुनिया	के	देशों	,खास	
तौर	 से	 अर्द्ध-सामंती,अर्द्ध	 औपनिवेशिक	
देश	जहाँ	अधिकांश	भागों	में	पुरुष	वर्चस्व	है	
,स्त्री-जाति	मूक	निरीह	मूक	 पशु	के	 समान	
जीवन	जीने	को	 विवश	है,उन	केलिए	क्राफ़्ट	
का	नारी-विमर्श	प्रासंगिक	बना	हुआ	है।	वह	
कह्ती	 है	 कि	 किसी	 जाति	 को	 दी	 जानेवाली	
पुरुष	सोच	की	शिक्षा	अपनी	बुनियाद	में	 ही	
भेदभाव	वाली	है।	यहाँ	शिक्षा	का	अर्थ	केवल	
स्कूलीकिताबों	 के	 पाठ	 से	 ही	 नहीं	 है	 बल्कि	
उन	 तमाम	 परंपरागत	 उपदेशों,मान्यताओं	 एवं	
सामाजिक	नियमों	से	भी	है,जो	पुरुषों	के	द्वारा	
स्त्रियों	 को	 उनके	 अधीन	 रखने	 में	 सहायक	
बनते	है।	वे	शिक्षा	के	विभेद	को	अंकित	करते	
हुए	संस्थागत	चरित्र	का	विश्लेषण	करते	हुए	
कहती	है-		प्रत्येक	व्यक्ति	का	चरित्र	एक	
अंश	तक	उसके	व्यवसाय	से	निर्मित	होता	है।	
एक	विवेकवान	मनुष्य	के	पास	चेहरे	पर	एक	
मुखौटा	होता	है		जो	क्रमश:	लुप्त	होता	जाता	
है	जब	उसकी	वैयक्तिकता	की	खोज	की	जाती	
है।	 परंतु	 दुर्बल	 चित्त	 सामान्य	 मनुष्य	 की	
विरले	ही	कोई	चरित्र	छवि	होती	है।	

वह	अपनी	किताबए	विंडिकेशन	आफ़	द	राइट्स	
आफ़	 वुमन	 में	 महिलाओं	 का	 आह्वान	 करती	
है	 -	 स्त्रियों	 को	 अपने	 मन	 को	 बडा	 करके	
शक्तिशाली	बनाना	है	ताकि	अंधी	आज्ञाकारिता	
को	खतम	कर	सके।	समानता	में	 ही	सद्गुण	
पनपते	है।	वह	समय	आ	गया	है	कि	स्त्रियों	को	
अपने	खोये	स्वाभिमान	को	वापस	लाने	केलिए	
अपने	बर्ताव	में	ही	क्रांति	लानी	चाहिए।	और	
इसका	भी	समय	आ	गया	है	कि	अपरिवर्तित	
मूल्य	को	स्थानीय	शिष्टाचार	से	अलग	करे।	
मैं	यह	नहीं	चाहती	कि	स्त्री	पुरुष	पर	शासन	
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करें,मगर	अपने	आप	पर	शासन	करे।

लेखिका	केवल	सतही	स्त्री-विमर्श	तक	सीमित	
न	रह	कर	देशकाल	एवं	उसकी	शासन	व्यवस्था	की	
जाँच-पडताल	करते	हुए	स्त्री-विरोधी	सामाजिक	
मान्यताओं	को	वे	चाहे	धर्म	की	हों,दर्शन	की	
या	साहित्य	की,उसे	जड	से	उखाड	कर	देखना	
चाहती	है।	वह	रूसो	के	राजतंत्र	पर	चोट		करते	
हुए	व्यंग्य	से	कहती	है-यह	अवधारणा	ही	गलत	
है	कि	सर्वशक्तिमान	ईश्वर	के	सामने	मनुष्य-
जन्म	एक	अपराध-बोध	के	तहत	किसी	आवारा	
गृह	की	भांति	हुआ	है।	वे	कहती	है	-रूसो	को	
अपने	आसपास	के	विषादपूर्ण	जीवन	पर	दृष्टि	
डालनी	चाहिए	एवं	 राजतंत्र	के	 उस	प्रदूषित	
परिवेश	की	पडताल	करनी	चाहिए	जहाँ	उसे	खुद	
सांस	लेने	में	कठिनाई	होती	है।	प्राचीन	यूरोप	
की	रूढीग्रस्त	मान्यताओं	के	खंड	में	वह	उस	
बिंदु	तक	पहुँचती	है	जहाँ	उन	पर	आसानी	से	
नास्तिकता	का	अभियोग	लगाया	जा	सकता	है।	
यही	कारण	है	कि	उनकी	लेखकीय	अवधारणाओं	
को	प्रथम	दृष्टि	में	लोगों	की	कटु	आलोचना	
का	शिकार	होना	पडा।	वर्तमान	यूरोपीय	चिंतक	
उनके	स्त्री-विमर्श	के	बारे	में	उन्हें	मील	के	
पत्थर	 के	 रूप	 में	 अंकित	 करते	 हैं।	 यूरोपीय	
जनता	 में	 उनकी	 इस	 पुस्तक	 को	 नारीवाद	
प्रथम	क्लासिकी	होने	का	श्रेय	प्राप्त	है।

वे	यौनिक	चरित्र	अर्थात	लिंग-भेद	के	चरित्र	
की	 प्रचलित	 अवधारणा	 की	 बृहत	 विवेचना	
करते	हुए,दोहरे	सामाजिक	मापदंडों	को	रेखांकित	
करते	 हुए	 कहती	 है	 स्त्रियाँ	 अबोध	 बकरियों	
का	 झुँड	 नहीं	 हैं,जिन्हें	 अबोधता	 के	 कृत्रिम	
आकर्षण	के	 नाम	 पर	अंधकार	में	 रखने	का	
प्रयास	किया	जाता	है।	वह	रूसो	के	इस	कथन	
का	 खंडन	 करती	 है	 कि-किसी	 भी	 स्त्री	 को	
स्वाधीन	नहीं	होना	चाहिए।	रुसो	का	यह	कहना	
कि	-	स्त्री	प्राकृतिक	रूप	से	अपने	लिंग	के	
अनुसार	कोमलांगी	होती	है।	को	निराधार	बताते	
हुए	 उन्होंने	 यह	 प्रमाणित	करने	का	 प्रयास	
किया	 है	 कि	 वह	 कोमलता	 स्त्री	 के	 चरित्र	
और	देह	में	कृत्रिम	रूप	से	पैदा	की	जाती	है।	
अर्थात	उसे	पुरुष	के	समान	रखरखाव	एवं	कठोर	
कामों	में	क्रियाशील	होने	का	अवसर	नहीं	दिया	
जाता।	 आधुनिक	 जीवन-विज्ञान	 के	 अनुसार	
भी	 कोई	 माता	 प्रकृति	 की	 ओर	 से	 कमज़ोर	
नहीं	होती	है।	लेखिका	ने	अपने	पूर्ववर्ती	एवं	
समकालीन	पुरुष	साहित्यकारों	एवं	कवियों	की	

भी	आलोचना	की	है,जो	स्री-पुरुष	प्रेम	वर्णन	
में	 स्री	 की	 तुलना	 विशाल	 वृक्ष	 से	 लिपटी	
हुई	लता	से	करते	है।	वे	उन	महिलाओं	की	भी		
आलोचना	करती	हैं	जो	पुरुष	सोच	की	शिकार	
बनकर	इस	प्रकार	की	सोच	की	आदी	बनकर	
पुरुष	दासता	को	स्वीकार	कर	लेती	हैं	या	अपने	
दैहिक	सम्मोहन	व	हाव-भाव	से	पुरुष	को	दास	
बनाने	का	प्रयास	करती	हैं।	आज	भी	साधारण	
स्त्रियाँ	ही	नहीं	कुछ	कथित	विदुषी	स्त्रियाँ	
भी	पुरुष	सोच	की	परंपरा	में	ढली	होने	के	कारण	
प्राकृतिक	तौर	पर	श्रेष्ठता	को	स्वीकार	करती	
हैं।	शायद	पहली	बार	मेरी	वोल्ट्सनक्राफ़्ट	ने	
इस	विचार	को	चुनौती	दी	थी	कि	यौनिक	आधार	
पर	स्त्री	पुरुष	से	कमतर	होती	है।	ज्ञात	हो	
कि	इसी	आधार	पर	लगभग	एक	सदी	बाद	फ़्रेंच	
लेखिका,दार्शनिक	 और	 स्त्रीवादी	 सीमोन	 द	
बोउआर	ने	इस	विषय	को	और	अधिक	विस्तार	
से	व्याख्यायित	किया	है।	इस	बारे	में	लेखिका	
अपनी	व्याख्या	के	अंत	में	लिखती	हैं	कि	सच्चा	
प्यार	तो	दुर्लभ	होता	है	किंतु	सच्ची	मित्रता	
और	भी	दुर्लभ	होती	है।	यहाँ	मित्रता	का	अर्थ	
है	समानाधिकारों	के	साथ	पुरुष	और	स्त्री	के	
बीच	में	दोस्ती	का	होना।
अपनी	पुस्तक	के	अंत	में	मेरी	वोल्ट्सनक्राफ़्ट	
अज्ञान	 में	 डूबी	 हुई	 महिलाओं	 का	 आह्वान	
करती	 हुई	 कहती	 हैं	 कि	 दुर्भलता	 का	 भाव	
अज्ञानता	 से	 पैदा	 होता	 है	 जिसकी	 कठोर	
भर्त्सना	 की	 जानी	 चाहिए।	 वे	 महानगरों	 में	
उच्च	 वर्गों	 की	 या	 ऊँचे	 पदों	 पर	 आसीन	
स्त्रियों	को	संबोधित	करते	हुए	कहती	हैं-जन-
सामान्य	को	छोटा	समझने	की	प्रवृत्ति	स्त्री	
वैचारिक	क्रांति	में	 सबसे	 बडी	 रुकावट	है।	 वे	
स्त्रियों	की	शृंगार	की	प्रवृत्ति	कि	आलोचना	
करती	हुई	कहती	हैं	-	जब	मस्तिष्क	चिंतन-
मनन	 अर्थात	 विराट	 सामाजिक	 संदर्भों	 को	
सोचने	में	सक्षम	नहीं	होगा	तो	स्पष्ट	है	एक	
स्री	अपनी	देह	को	सजाने	में,गोदना-गुदवाने	में	
अपने	 मूल्यवान	 समय	 का	 इस्तेमाल	 करेगी।	
और	 पुरुष	 चाहता	 भी	 यही	 है	 कि	 स्त्री	 या	
तो	अपने	घरेलू	कामों	में	अर्थात	बच्चे	पालने	
में	 रुचि	ले	या	फ़िर	उसकेलिए	अपनी	देह	को	
सजाए।	वह	यह	नहीं	चाहता	कि	स्त्री	कभी	
पुरुष-सत्ता	 में	 हस्तक्षेप	 करने	 का	 प्रयास	
करे।	अंत	में	वह	इस	शृंगार	की	प्रवृत्ति	को	
,जिसे	आम	स्त्रियाँ	स्वाभाविक	समझती	हैं,को	
उनके	मस्तिष्क	के	अवरुद्ध	हो	जाने	का	कारण	
समझती	हैं।
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स्त्री-विमर्श	की	बात	हो	और	वेर्जीनिया	वुल्फ़	
और	सीमोन	द	बोउआर	का	नाम	न	आए	यह	
कैसे	हो	सकता	है?	२५	जनवरी	१८८२	में	लंदन	
में	जन्मे	वेर्जीनिया	वुल्फ़	अपनी	किताब	 ’ए	
रूम	आफ़	वन्स	औन’	के	द्वारा	साहित्य	जगत	
में	अपनी	स्त्री	वैचारिक	क्रांति	द्वारा	हलचल	
मचायी।	वुल्फ़	अपनी	एक	व्याख्यान	की	तैयारी	
केलिए	 लंदन	 की	 एक	 लाइब्ररी	 जाती	 हैं,जहाँ	
दरबान	 द्वारा	 उन्हें	 यह	 कह	 कर	 रोक	 दिया	
जाता	 है	 कि	 उनके	 पास	 किसी	 प्रोफ़ेसर	 का	
अनुशंसा	पत्र	नहीं	है।	उस	समय	तक	वह	स्वयं	
इतनी	प्रसिद्ध	हो	चुकी	थी	कि	अपना	अस्ली	
परिचय	देकर	लाइब्ररी	में	जा	सकती	थी।	किंतु	
उन्होंने	ऐसा	नहीं	किया।	क्यॊकि	वे	यह	दिखाना	
चाहती	थी	कि	१९वीं	शताब्दी	में	किसी		सामान्य	
महिला	को	बिना	किसी	प्रोफ़ेसर	के	अनुशंसा	
पत्र	के	वहाँ	के	पुस्तकालयों	में	जाकर	अध्ययन	
करने	की	अनुमति	नहीं	थी।	वुल्फ़	शेक्स्पियर	
के	ज़माने	में	स्त्री	जाति	की	पराधीनता	अंकित	
करते	हुए	कहती	हैं	कि	मान	लीजिए	शेक्स्पियर	
की	कोई	बहन	होती	और	वह	शेक्स्पियर	की	
भांति	 प्रतिभा	 संपन्न	 होती,तो	 भी	 क्या	 वह	
उस	काल	में	शेक्स्पियर	जैसे	बन	पाती?	वह	
खुदकुशी	कर	 दी	 होती	 वुल्फ़	की	 पुस्तकों	 में	
बुद्धिमान	महिलाओं	की	मानसिक	विक्षिप्तता	
एवं	आत्मबलिदान	की	बात	अनेक	स्थानों	पर	
अंकित	की	है।(ए	रूम	आफ़	वन्स	औन)

पिछले	सौ	वर्षों	में	गरीब	कवयत्रियों	को	जीने	
का	अवसर	नहीं	प्राप्त	हुए।	वे	प्रतिभाशाली	
थे,मर	 खप	 गये।	 वह	 कहती	 है	 -	 ब्राउनिंग	
के	पास	अच्छा	खासा	पैसा	था,तभी	वह	साउल	
या	रिंग	आफ़	द	बुक	लिख	सका।	इसी	प्रकार	
रस्किन	के	पिता	ने	यदि	अपने	व्यवसाय	में	
भारी	मुनाफ़ा	न	कमाया	होता	तो	वह	मोडर्न	
पेंटर्स	 न	 लिख	 पाया	 होता।	 स्त्रियों	 को	
आर्थिक	 रूप	 से	 स्वतंत्र	 होना	 चाहिए।	 वह	
अपनी	 किताब	 ’ए	 रूम	 आफ़	 वन्स	 औन’	 में	
बताती	है	कि	हर	स्त्री	के	पास	पुरुषों	की	भांति	
अपना	नीजी	कमरा	होना	चाहिए	जहाँ	 बैठकर	
वह	अपना	 नीजी	जीवन	या	स्त्री	 जीवन	के	
बारे	में	कुछ	सोच	सके	या	लिख	सके।	पंजाबी	
कवयित्री	अमृता	प्रीतम	बताती	है		कि	हर	घर	
में	बैठक	,रसोई	घर	और	बेडरूम	के	अलावा	एक	
चौथी	कमरे	की	भी	ज़रूरत	है	जहाँ	बैठ	कर	स्त्री	
अपनी	अस्मिता	की	खोज	करें।

सीमोन	द	बोउआर	एक	फ़्रांसीसी	लेखिका	और	
दार्शनिक	 थी।	 ’स्त्री	 उपेक्षिता’(द	 सेकेंड	
सेक्स)	जैसी	महत्वपूर्ण	पुस्तक	लिखनेवाली	
सीमोन	का	जन्म	९	जनवरी	१९०८	में	पेरीस	में	
हुआ।	वे	वेर्जीनिया	वुल्फ़	की	समकालीन	थी।	
वह	नारीवादी	चिंतक	थी।	उन्होंने	स्त्रियों	की	
समस्या	को	पहली	बार	इतिहास,विज्ञान	और	
दर्शन	 के	 साथ	 समायोजित	 करके	 आर्थिक	
सामाजिक	 संदर्भों	 में	 उसकी	 व्याख्या	 की।	
उनकी	पुस्तक	’द	सेकेंड	सेक्स’	आज	भी	विश्व	
भर	की	करोडों	महिलाओं	केलिए	प्रकाश	स्तंभ	
की	 तरह	 है।	 इसमें	 उन्होंने	 उन	 औरतों	 की	
आलोचना	की,जिनका	कोई	स्वतंत्र	अस्तित्व	
नहीं	 होता	 है	 और	 जो	 पुरुषों	 के	 साथ	 अपने	
संबंधों	 के	 कारण	 जानी	 जाती	 है।	 वह	 कहती	
है	कि	स्त्री	पैदा	नहीं	होती,बना	दी	जाती	है।	
वह	इस	बात	पर	ज़ोर	देते	है	कि	स्त्रियों	को	
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आर्थिक	रूप	से	आत्मनिर्भर	होना	चाहिए	 ।	
वह	 एक	 इंटरव्यू	 में	 बताती	 है	 कि	जब	 पुरुष	
हम	 से	 कहते	 हैं	 कि	 एक	 अच्छी	 और	 सभ्य	
स्त्री	बनने	के	रास्ते	पर	चलो,सारी	भारी	और	
कठिन	चीज़ें	जैसे	ताकत,प्रतिष्ठा	और	करियर	
हमारेलिए	छोड	दो.....।	तुम	जैसी	हो	उसी	में	
खुश	 रहो।	 पृथ्वी	 की	 लय	 में	 निमग्न	 अपने	
मानवीय	सरोकारों	में	तल्लीन..........।दरअसल	
यह	खतरनाक	है।	एक	तरह	से	यह	ठीक	है	कि	
औरत	अपने	शरीर	को	लेकर	लज्जित	न	महसूस	
करे;गर्भावस्था	 या	 रजस्राव	 के	 प्रति	 काफ़ी	
सहज	हो।	मेरी	समझ	से	यह	बहुत	अच्छा	है	
कि	एक	औरत	को	अपने	शरीर	के	बारे	में	पूरी	
जानकारी	हो।

स्त्रियों	को	समाज	का	सार्थक	सदस्य	बनने	
केलिए	अपने	देश-	समाज	की	स्थिति	को	जानने	
का	 प्रयास	 करते	 हुए,उन	 सभी	 गैर	 बराबरी	
मुद्दों	को	समझते	हुए	सामाजिक	क्रांति	केलिए	

अपने	आप	को	तैयार	करना	चाहिए।	एक	दुर्बल	
प्राणी	 को	 जिसे	 दुर्बल	 बनाया	 गया	 है	 और	
अधिकारों	 से	 वंचित	 करके	 मात्र	 कर्तव्यों	
से	 बाँध	 दिया	 गया	 है,ऐसी	 सत्ता	के	 विरुद्ध	
सार्थक	संघर्ष	चलाना	ही	होगा।	तभी	स्त्री	
जाति	अपनी	मुक्ति	के	सपनों	को	साकार	करने	
में	समर्थ	हो	सकेगी।

संदर्भ:
1A vindication of the rights of woman by Mary Wollstonrcraft.
2A room of one’s own by Virginia Woolf

३.	स्त्री	 उपेक्षिता-	प्रभा	खेतान(	द	सेकेंड	
सेक्स	का	अनुवाद)
4 The second sex by Simone the Beuvior.

५.	 *	 संवाद	 प्रकाशन	 से	 प्रकाशित	
सिमोन	 द	 बोउआर	 के	 इंटरव्यू	 का	 पुस्तक	
’स्त्री	 क	े पास	 खोने	 केलिए	 कुछ	 नहीं	 है’																																										
से
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qÉåÇ oÉWÒûiÉ xÉÉUå xÉÑÌuÉkÉÉeÉlÉMü mÉËUuÉiÉïlÉ Måü xÉÉjÉ AjÉï Måü 

xÉqÉÑmÉÉeÉïlÉ Måü iÉÉæU iÉUÏMüÉåÇ xÉÉåcÉlÉå MüÉ RûÇaÉ ClÉ xÉoÉMåü 
oÉÉuÉeÉÔS pÉÏ lÉÉUÏ MüÉ qÉÑZrÉ MüÉrÉï¤Éå§É AoÉ pÉÏ mÉËUuÉÉU 
WûÏ UWûÉ WæûÇ |
AÉeÉ lÉÉUÏ xuÉÉuÉsÉÇoÉÏlÉÏ oÉlÉ aÉrÉÏ Wæû | mÉËUuÉÉU ÌlÉUmÉå¤rÉ 
eÉÏuÉlÉ ApÉÏ ExÉMüÉ eÉÏuÉlÉ oÉlÉÉ UWûÏ WæûÇ | CxÉÍsÉL 
oÉSsÉiÉå WÒûL ÃmÉ qÉåÇ WûÏ xÉWûÏ lÉÉUÏ AoÉ pÉÏ aÉëÌWûhÉÏ, 
mÉ¦ÉÏ, qÉÉiÉÉ, oÉåOûÏ Måü ÃmÉ qÉåÇ WûÏ mÉWûcÉÉlÉÏ eÉÉiÉÏ WæûÇ | 
lÉÉUÏ mÉËUuÉÉU Måü AÉÍjÉïMü pÉÌuÉwrÉ MüÉå xÉÑÎxjÉU MüUlÉå Måü 
ÍsÉL WûÏ WûÉåiÉÏ WæûÇ | CxÉÍsÉL ElÉMåü xÉpÉÏ mÉërÉÉxÉ ExÉMåü 
mÉËUuÉÉU xÉå AÉMüU eÉÑÄQû eÉÉiÉå WæûÇ | CxÉÏ MüÉUhÉ ÌWûlSÏ 
MüWûÉÌlÉrÉÉåÇ qÉåÇ lÉÉUÏ Måü eÉÏuÉlÉ MüÉ ÍcÉ§ÉhÉ mÉËUuÉÉU Måü 
xÉÇSpÉï qÉåÇ AÍkÉMü ÌMürÉÉ aÉrÉÉ WæûÇ | YrÉÉåÇÌMü MüWûÏÇ lÉ MüWûÏÇ 
xÉÇrÉÑ£ü mÉËUuÉÉU Måü AÉÍjÉïMü ApÉÉuÉ rÉÉ xÉqÉfÉÉæiÉÉ lÉ WûÉålÉå 
Måü MüÉUhÉ ÌuÉbÉOûlÉ Måü ÃmÉ qÉåÇ ÌSZÉÉrÉÏ Så UWûÉ WæûÇ | CxÉ 
xÉÇSpÉï qÉåÇ lÉÉUÏ Måü eÉÏuÉlÉ qÉåÇ ÌuÉQûÇoÉlÉÉ Måü oÉÉuÉeÉÔS lÉÉUÏ 
AmÉlÉÏ aÉ×WûxjÉÏ oÉxÉÉlÉÉ cÉÉWûiÉÏ WæûÇ | eÉÏuÉlÉ Måü mÉëÌiÉ 
EmÉpÉÉåaÉ Måü SØÌMüÉåhÉ Måü xÉÇSpÉï qÉåÇ pÉÏ lÉÉUÏ Måü mÉÉËUuÉÉËUMü 
eÉÏuÉlÉ MüÉ ÍcÉ§ÉhÉ xÉÉPûÉå¨ÉUÏ ÌWûlSÏ MüWûÉÌlÉrÉÉåÇ qÉåÇ ÌMürÉÉ 
aÉrÉÉ WæûÇ | uÉWû AÉkÉÑÌlÉMü uÉæcÉÉËUMüiÉÉ Måü xÉqÉÉlÉ mÉËUuÉiÉïlÉ 
Måü xÉÉjÉ lÉÉUÏ AmÉlÉå lÉÉUÏiuÉ MüÉå xÉÉjÉïMüiÉÉ mÉëSÉlÉ MüUÉlÉå 
MüÐ AÍkÉMü xÉÉåcÉiÉÏ WæûÇ | uÉWû lÉÉUÏ pÉÉæÌiÉMü xÉÑZÉÉåÇ Mãü 
AÉuÉåaÉ qÉåÇ AÉMüU lÉÉUÏ, lÉÉUÏ Måü mÉë´ÉrÉ SålÉå sÉaÉÏ pÉsÉÏ 
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WûÏ WûÉå sÉåÌMülÉ qÉÉiÉ×iuÉ AÉæU mÉÍ¦ÉiuÉ MüÐ aÉËUqÉÉ uÉWû pÉÔsÉ 
lÉWûÏÇ mÉÉiÉÏ WæûÇ | AÉæU ÌTüU aÉ×WûxjÉÏ qÉåÇ sÉÉæOûMüU AÉiÉÏ WæûÇ | 
ExÉÏ iÉUWû mÉÉËUuÉÉËUMü qÉÔsrÉÉåÇ AÉæU qÉÉlrÉiÉÉAÉåÇ MüÐ EmÉå¤ÉÉ 
MüÐ iÉimÉUiÉÉ Måü oÉÉuÉeÉÔS rÉå lÉÉUÏrÉÉÆ LåxÉÉ MÑüNû MüU lÉWûÏÇ 
mÉÉiÉÏ WæûÇ | AmÉlÉå rÉÑaÉÉåÇ qÉå mÉÑUÉlÉå xÉÇxMüÉUÉåÇ xÉå NÒûOûMüÉUÉ 
lÉWûÏÇ mÉÉiÉÏ WæûÇ |
qÉÉiÉ×iuÉ Måü aÉËUqÉÉqÉrÉ ÃmÉ MüÉå WûqÉ ÌWûlSÏ MüWûÉÌlÉrÉÉåÇ qÉåÇ 
SåZÉ xÉMüiÉå WæûÇ | mÉÑÂwÉ MüÐ aÉæUÎeÉqqÉåSÉUÏ AÉæU qÉÉlrÉiÉÉ Måü 
xÉÇSpÉï qÉåÇ WûÏ lÉWûÏÇ, oÉÎsMü ExÉMüÐ xÉWûeÉiÉÉ, xÉWØûSrÉiÉÉ, 
xÉeeÉlÉiÉÉ Måü xÉÉmÉå¤rÉ qÉåÇ pÉÏ lÉÉUÏ Måü eÉÏuÉlÉ MüÉ ÍcÉ§ÉhÉ 
ÌWûlSÏ MüWûÉÌlÉrÉÉåÇ qÉåÇ ÌMürÉÉ aÉrÉÉ WæûÇ |
xÉÉPûÉå¨ÉUÏ ÌWûlSÏ MüWûÉÌlÉrÉÉåÇ qÉåÇ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ Måü AsÉaÉ 
AsÉaÉ ÃmÉÉåÇ MüÉ ÍcÉ§ÉhÉ WÒûAÉ WæûÇ | MüWûÉÌlÉrÉÉåÇ qÉåÇ uÉåiÉlÉ 
pÉÉåaÉÏ lÉÉUÏ Måü xÉqÉÉeÉ Måü AlrÉ uÉaÉÉåïÇ MüÐ lÉUÏ xÉå AsÉaÉ 
ÌSZÉÉlÉå MüÉ mÉërÉÉxÉ ÌMürÉÉ WæûÇ | MüWûÉÌlÉMüÉUÉåÇ MüÉ rÉWû 
mÉërÉÉxÉ UWûÉ WæûÇ ÌMü uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ xÉqÉÉeÉ Måü AlrÉ 
uÉaÉÉåïÇ MüÐ lÉÉUÏ xÉå ÍpÉ³É WæûÇ  eÉÉå mÉÉËUuÉÉËUMü qÉÉWûÉæsÉ AÉæU 
xÉÉqÉÉÎeÉMü qÉÉWûÉæsÉ uÉåiÉlÉ pÉÉåaÉÏ lÉÉUÏ MüÉå mÉëÉmiÉ WÒûAÉ 
uÉWû AlrÉ lÉÉUÏ MüÉå lÉWûÏÇ | CxÉ MüÉUhÉ xÉå uÉåiÉlÉ pÉÉåaÉÏ 
lÉÉUÏ eÉÏuÉlÉ LMü ÌuÉÍvÉ eÉÏuÉlÉ WæûÇ, MüWûÉlÉÏMüÉUÉåÇ lÉå CxÉ 
lÉÉUÏ MüÉå eÉÏuÉlÉ MüÐ AcNûÉDrÉÉåÇ AÉæU oÉÑUÉCrÉÉåÇ SÉålÉÉåÇ MüÐ 
mÉWûsÉÑAÉåÇ MüÐ SÉÌrÉiuÉ mÉÔhÉï AÉsÉÉåcÉlÉÉ pÉÏ uÉWû xuÉrÉÇ 
AmÉlÉÏ xÉqÉxrÉÉAÉåÇ AÉæU xÉÉqÉÉÎeÉMü xÉqÉxrÉÉAÉåÇ Måü ÍsÉL 
ÎeÉqqÉåSÉU WæûÇ | AÍkÉMüÉÇvÉ xÉÇSpÉÉåïÇ qÉåÇ MüWûÉlÉÏMüÉUÉåÇ MüÐ 
xÉÇuÉåSlÉÉ LuÉÇ xÉWûÉlÉÑpÉÔÌiÉ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ MüÉå qÉÉlÉÉ WæûÇ 
| ElÉMåü ÌuÉcÉÉU qÉåÇ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ LåxÉÏ lÉÉUÏ WæûÇ, eÉÉå 
ÍvÉÍ¤ÉiÉ, xÉcÉåiÉ mÉëaÉÌiÉvÉÏsÉ WæûÇ eÉÉå mÉÉËUuÉÉËUMü, xÉÉqÉÉÎeÉMü 
AÉæU UÉíÏrÉ mÉëaÉÌiÉ Måü ÍsÉL oÉÄQûÏ qÉWûiuÉmÉÔhÉï pÉÔÍqÉMüÉ ÌlÉpÉÉ 
xÉMüiÉÏ WæûÇ | CxÉÏ SØÌMüÉåhÉ xÉå uÉWû uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ Måü 
eÉÏuÉlÉ MüÉå sÉåMüU AÉsÉÉåcÉlÉÉ MüUlÉå MüÉ mÉërÉÉxÉ ÌMürÉÉ WæûÇ 
| uÉWû oÉQûÏ xÉÇZrÉÉ qÉåÇ LåxÉÏ MüWûÉÌlÉrÉÉÆ ÍqÉsÉiÉÏ WæûÇ-ÎeÉlÉqÉåÇ 
lÉÉæMüUÏ MüUlÉåuÉÉsÉÏ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ MüÉ eÉÏuÉlÉ WûÏ ÍcÉÌ§ÉiÉ 
WÒûAÉ WæûÇ |
lÉÉæMüUÏ MüUlÉåuÉÉsÉÏ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ Måü eÉÏuÉlÉ MüÐ xÉc-
cÉÉDrÉÉåÇ MüÉå MüWûÉlÉÏMüÉUÉå lÉå mÉëÌiÉÌlÉkrÉ SÏ WæûÇ | lÉÉUÏ AÉeÉ 
AmÉlÉå mÉæUÉåÇ mÉU ÄZÉQåû WûÉåMüU xuÉÉuÉsÉÇoÉÏ WûÉålÉå Måü oÉÉuÉeÉÔS 
pÉÏ oÉÉWûU MüÐ SÒÌlÉrÉÉ qÉåÇ AlÉåMü xÉqÉxrÉÉAÉåÇ MüÉ xÉÉqÉlÉÉ 
MüUlÉÉ mÉÄQûÉ WæûÇ | lÉÉæMüUÏ MüUlÉåuÉÉsÉÏ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ mÉiÉÏ 
MüÐ vÉÇMüÉ MüÉ ÍvÉMüÉU WûÉåiÉÏ WæûÇ | eÉæxÉå qÉ³ÉÔpÉÇQûÉUÏ MüÐ 
MüWûÉlÉÏ iÉÏxÉUÉ AÉSqÉÏ qÉåÇ WæûÇ | uÉWû lÉÉUÏ MüiÉïurÉÌlÉ¸É 
WûÉålÉå mÉU xÉÉqÉÉÎeÉMü mÉëÌiÉ¸É AÉæU xÉÉqÉÉÎeÉMü aÉÉæUuÉ mÉëÉmiÉ 
MüUiÉÏ WæûÇ | lÉÉUÏ Måü CxÉ lÉrÉå urÉÌ£üiuÉ xÉå mÉÑÂwÉ DwrÉÉï 
Måü ÍvÉMüÉU WûÉå eÉÉiÉå WæûÇ | AÇkÉå qÉÉåÄQû xÉå AÉaÉå MüWûÉlÉÏ qÉåÇ 
UÉeÉÏxÉåPû iÉjÉÉ UÉZÉ MüWûÉlÉÏ qÉåÇ mÉëiÉÏqÉÉ uÉqÉÉï lÉå mÉÑÂwÉ MüÐ 
CxÉ xÉccÉÉD MüÉ ESèbÉÉOûlÉ ÌMürÉÉ WæûÇ | xÉcÉåiÉ AÉiqÉoÉsÉ 
MüÉå mÉëÉmiÉ lÉÉUÏ AmÉlÉå xuÉiÉÇ§É ÌuÉcÉÉUÉåÇ MüÐ xuÉÉÍqÉlÉÏ WûÉåiÉÏ 

WæûÇ | LMü xÉÏqÉÉ iÉMü mÉÌiÉ rÉÉ mÉËUuÉÉU Måü xÉÉUå xÉSxrÉÉåÇ 
MüÉå xÉÇpÉÉsÉiÉÏ WæûÇ | xÉÏqÉÉ Måü oÉÉWûU uÉWû ÌMüxÉÏ pÉÏ mÉëMüÉU 
MüÉ xÉqÉfÉÉæiÉÉ MüUlÉå Måü ÍsÉL iÉærÉÉU lÉWûÏÇ WûÉåiÉÏ WæûÇ | Cx-
ÉxÉå lÉÉUÏ MüÉ mÉÉËUuÉÉËUMü eÉÏuÉlÉ iÉlÉÉuÉaÉëxjÉ WûÉå eÉÉiÉÉ WæûÇ | 
lÉÉæMüUÏ MüUlÉåuÉÉsÉÏ x§ÉÏ mÉÑÂwÉ xÉå erÉÉSÉ xÉWûlÉvÉÏsÉ AÉæU 
irÉÉaÉvÉÏsÉ WûÉåiÉÏ WæûÇ | uÉWû lÉÉæMüUÏ AmÉlÉÏ xÉÑZÉ xÉÑÌuÉkÉÉ 
Måü ÍsÉL lÉWûÏÇ oÉÎsMü AmÉlÉå mÉËUuÉÉU Måü ÍsÉL MüUiÉÏ WæûÇ | 
AmÉlÉå uÉåiÉlÉ Måü xÉÉjÉ eÉÃUiÉ mÉÄQûlÉå mÉU AmÉlÉÉ xÉoÉ MÑüNû 
lrÉÉåNûÉuÉU MüUMåü mÉËUuÉÉU MüÉå ÌoÉZÉUlÉå xÉå oÉcÉÉiÉÏ WæûÇ | 
mÉÑlÉUÉuÉ×Í¨É MüWûÉlÉÏ qÉåÇ xÉÑWûÉÌaÉlÉ MüWûÉlÉÏ qÉåÇ qÉÉåWûlÉ UÉMåüvÉ 
lÉå lÉÉUÏ Måü CxÉ ÃmÉ MüÉå mÉëÌiÉÌ¸iÉ ÌMürÉÉ WæûÇ |
xÉÉPûÉå¨ÉUÏ MüWûÉÌlÉrÉÉåÇ qÉåÇ MüWûÉlÉÏMüÉUÉåÇ lÉå LMü ÌSvÉÉ SålÉå 
Måü ÍsÉL uÉWû AÉiqÉoÉsÉ Måü xÉÉjÉ eÉÃUiÉ mÉÄQûlÉå mÉU 
xuÉiÉÇ§É eÉÏuÉlÉ pÉÏ eÉÏ xÉMüiÉÏ WæûÇ | AÉeÉ lÉÉUÏ mÉËUuÉÉU 
qÉåÇ AÉæU xÉqÉÉeÉ qÉåÇ AirÉÉcÉÉUÉåÇ Måü ÍvÉMüÉU WûÉålÉåuÉÉsÉÏ 
lÉÉUÏ MüÉå LMü lÉrÉÏ ÌSvÉÉ SÏ aÉD WæûÇ | pÉÉUiÉÏrÉ lÉÉUÏ 
AÉiqÉoÉsÉ, AÉiqÉÌuÉµÉÉxÉ, xÉWûÏ ÌlÉhÉïrÉ MüUlÉå MüÐ vÉÌ£ü 
WûÉålÉå Måü oÉÉuÉeÉÔS hÉÏ xÉÇbÉwÉï MüUiÉå WÒûL MüWûÏÇ lÉ MüWûÏÇ 
AmÉlÉå mÉËUuÉÉU Måü ÍsÉL AirÉÉcÉÉU LuÉÇ vÉÉåwÉhÉ Måü xÉÉqÉlÉå 
xÉqÉfÉÉæiÉÉ MüUlÉÉ mÉÄQûiÉÉ WæûÇ | LåxÉÏ AÉåU lÉÉUÏ kS®vÉÏsÉ 
WûÉå eÉÉiÉÏ WæûÇ | eÉWûÉÆ SÕxÉUÏ AÉåU MüÉrÉÉïsÉrÉÉåÇ qÉåÇ oÉÄQûÏ 
xÉÇZrÉÉ qÉåÇ mÉÑÂwÉ WûÏ MüÉqÉ MüUiÉå WæûÇ uÉWûÉÆ lÉÉUÏ ÎeÉlÉMüÉ 
oÉWÒûiÉ AsmÉqÉiÉ WûÉåiÉÉ Wæû, rÉÉælÉ vÉÉåwÉhÉ ÌMürÉÉ eÉÉiÉÉ WæûÇ| 
xÉWûeÉ WûÏ lÉÉæMüUÏ MüUlÉåuÉÉsÉÏ lÉÉUÏ Måü eÉÏuÉlÉ MüÉ rÉWû 
AÉrÉÉqÉ xÉÉPûÉå¨ÉUÏ ÌWûlSÏ MüWûÉlÉÏ qÉåÇ mÉëqÉÑZÉ qÉÑ¬É UWûÉ WæûÇ 
| qÉqÉiÉÉ MüÉÍsÉrÉÉ MüÐ eÉÉÆcÉ ApÉÏ eÉÉUÏ WæûÇ CxÉ MüWûÉlÉÏ 
qÉåÇ MüÉqÉMüÉeÉÏ qÉÌWûsÉÉ Måü oÉÉUå qÉåÇ AÍpÉurÉ£ü ÌMürÉå WæûÇ 
| uÉWû lÉÉUÏ AmÉlÉå mÉËUuÉÉU MüÉå xÉÇpÉÉsÉiÉÉ SÕxÉUÏ AÉåU 
pÉÉaÉSÉæQû qÉåÇ AmÉlÉÏ ÎeÉlSaÉÏ MüÐ iÉUTü AÉÆZÉ pÉÏ EPûÉMüU 
lÉWûÏÇ SåZÉ mÉÉiÉÏ WæûÇ | qÉÉåqÉoÉ¨ÉÏ MüÐ iÉUWû eÉsÉMüU AmÉlÉÉ 
uÉåiÉlÉÃmÉÏ mÉëMüÉvÉ xÉoÉ qÉåÇ oÉÉÆOûMüU xuÉrÉÇ AÇkÉMüÉU qÉåÇ 
UWû eÉÉiÉÏ WæûÇ | CxÉ mÉëMüÉU AmÉlÉÏ CcNûÉAÉåÇ SoÉÉiÉå WÒûL 
SÕxÉUÉåÇ MüÐ qÉlÉÉåMüÉqÉlÉÉAÉåÇ Måü ÍsÉL uÉWû ÌlÉxxÉWûÉrÉ WûÉåMüU 
AlÉÉqÉÉ AMåüsÉÉmÉlÉ MüÉ ÍvÉMüÉU WûÉå eÉÉiÉÏ WæûÇ | LåxÉÏ 
lÉÉËUrÉÉåÇ Måü mÉëÌiÉ qÉ³ÉÔpÉÇQûÉUÏ MüÐ ¤ÉrÉ AÉæU qÉåWûÃ³ÉÏxÉÉ 
mÉUuÉåÄeÉ MüÐ ÌuÉSìÉåWû AÉÌS MüWûÉÌlÉrÉÉåÇ Måü SÉæUÉlÉ AÍpÉurÉ£ü 
ÌMürÉå WæûÇ |

xÉÉPûÉå¨ÉUÏ ÌWûlSÏ MüWûÉÌlÉrÉÉåÇ qÉåÇ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ Måü 
lÉMüÉUÉiqÉMü ÃmÉ MüÉ ÍcÉ§ÉhÉ pÉÏ ÌMürÉÉ Wæû | rÉWûÉÆ lÉÉUÏ 
AmÉlÉÏ pÉÉUiÉÏrÉ MüÉå pÉÔsÉMüU iÉjÉÉ AÉkÉÑÌlÉMüiÉÉ Måü lÉÉqÉ 
mÉU mÉUqmÉUÉAÉåÇ MüÉå irÉÉaÉ MüU lÉrÉå xÉÇxMüÉUÉåÇ Måü lÉrÉå 
TæüvÉlÉÉåÇ MüÉå AmÉlÉÉMüU xuÉrÉÇ AmÉlÉå eÉÏuÉlÉ MüÉå lÉUMü 
oÉlÉÉiÉÏ WæûÇ | aÉsÉiÉ RûÇaÉ xÉå AmÉlÉÏ AÎxqÉiÉÉ MüÐ iÉsÉÉvÉ 
Måü lÉÉqÉ mÉU ÌuÉvÉ×ÇZÉsÉ WûÉåMüU mÉÑÂwÉ uÉaÉï Måü ÌuÉUÉåkÉ qÉåÇ 
AÉÍjÉïMü mÉÉsÉiÉÏ WæûÇ | AmÉlÉå mÉËUuÉÉU MüÉå lÉeÉUAÇSÉeÉ 
MüUMåü AmÉlÉå qÉWûiuÉÉMüÉÇ¤ÉÉ MüÉ ÍvÉMüÉU pÉÏ WûÉåiÉÏ WæûÇ | 
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CxÉ mÉëMüÉU lÉÉUÏ Måü lÉMüÉUÉiqÉMü ÃmÉ MüÉå MüWûÉlÉÏMüÉUÉåÇ lÉå 
AÉsÉÉåcÉlÉÉ ÌMürÉå WæûÇ | UÉeÉÏxÉåPû qÉåUå ÍsÉL lÉWûÏ MüWûÉlÉÏ 
qÉåÇ SvÉÉïrÉÉ Wæû |

xÉÉPûÉå¨ÉU MüÉsÉ qÉåÇ MÑüNû LåxÉÏ MüWûÉÌlÉrÉÉÆ ÍsÉZÉÏ aÉrÉÏ 
Wæû eÉWûÉÆ lÉÉUÏ AmÉlÉÉ xÉWûeÉ ¤ÉqÉÉvÉÏsÉ, irÉÉaÉvÉÏsÉ, 
SÉÌrÉiuÉvÉÏsÉ, mÉëuÉ×Í¨É NûÉåÄQûMüU SÉÌrÉiuÉWûÏlÉ urÉuÉWûÉU MüUlÉå 
sÉaÉiÉÏ WæûÇ | ExÉMüÐ CxÉ SÉÌrÉiuÉWûÏlÉiÉÉ xÉå WûÉålÉåuÉÉsÉå 
SÒwmÉËUhÉÉqÉ MüÉå MüWûÉlÉÏMüÉUÉåÇ lÉå mÉÔUÏ xÉÇuÉåSlÉÉ Måü xÉÉjÉ 
EeÉÉaÉU ÌMürÉÉ WæûÇ | uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ MüÉ LMü AÉæU AÉrÉÉqÉ 
rÉWû WæûÇ ÌMü uÉWû bÉUåsÉÔ mÉ¦ÉÏ Måü xÉÉjÉ-xÉÉjÉ qÉÉÆ, xÉÉÆxÉ, 
oÉWûlÉ, AÉÌS ÃmÉÉåÇ qÉåÇ ÍcÉÌ§ÉiÉ WÒûD WæûÇ | uÉWû WûqÉåvÉÉ AmÉlÉå 
mÉËUuÉÉU Måü xÉÉjÉ ZÉQûÏ WûÉåiÉÏ Wæû| pÉÏwqÉ MüWûÉlÉÏ MüÉ jÉÏTü 
MüÉ SÉuÉlÉ MüWûÉlÉÏ MüÐ qÉÉÆ mÉëÌiÉÌlÉÍkÉiuÉ MüUiÉÉ WæÇ |

AÉeÉ uÉåiÉlÉpÉÉåaÉÏ lÉÉUÏ qÉÑZrÉiÉrÉÉ AmÉlÉÏ oÉÉæÌ®MüiÉÉ Måü 
MüÉUhÉ xÉÇbÉwÉï MüÉ ÂZÉ AmÉlÉÉlÉå MüiÉUÉiÉÏ Wæû | uÉæxÉå uÉWû 
xÉÇbÉwÉï Måü AÉkÉÉU AÉæU ExÉMüÐ ÌSvÉÉ MüÉå AcNûÏ iÉUWû 
eÉÉlÉiÉå WÒûL pÉÏ uÉWû MüiÉUÉiÉÏ Wæû | CxÉxÉå uÉWû mÉËUuÉÉU MüÐ 
AÉÍjÉïMü ÎxjÉÌiÉ MüÉå ÌoÉaÉÄQûiÉå SåZÉMüU xÉÉqÉÉÎeÉMü mÉëÌiÉ¸É 
MüÉå ZÉÉå oÉæÇPûlÉå MüÐ QûU qÉlÉ qÉåÇ oÉæÇPû eÉÉiÉÉ WæûÇ | uÉWû xÉoÉ 
xÉÉåcÉlÉå mÉU AMåüsÉÏ mÉÄQû eÉÉiÉÏ WæûÇ | CxÉÍsÉL MüWûÉÌlÉrÉÉåÇ 
Måü uÉåiÉlÉ-pÉÉåaÉÏ lÉÉUÏ xÉÉÇiÉËUMü ÃmÉ qÉåÇ eÉÔfÉiÉÏ WÒûL 
lÉÄeÉU AÉiÉÏ WæûÇ | CxÉMüÉ xÉqmÉÔhÉï eÉÏAlÉ MüÉå xÉqÉåOåû WÒûL 
urÉÉmÉMü WûÉålÉå Måü MüÉUhÉ AlÉåMü xÉÇSpÉÉåïÇ qÉåÇ lÉÉUÏWûÉUiÉÏ, 
jÉMüiÉÏ, OÕûOûiÉÏ-ÌoÉZÉUiÉÏ WÒûL ÌSZÉÉD SåiÉÏ Wæû | uÉWû MüWûÏÇ 
ÌuÉeÉrÉ mÉÉiÉÏ WæûÇ, iÉÏ MüWûÏÇ mÉUÉeÉrÉ WûÉå eÉÉiÉÏ WæûÇ | CxÉÏ 
MüÉUhÉ xÉå xÉÉPûÉå¨ÉUÏ MüWûÉÌlÉrÉÉåÇ qÉåÇ AÍkÉMü iÉlÉÉuÉ MüÉ 
MüÉUhÉ xÉÇbÉwÉï MüÉå iÉÏuÉëiÉÉ mÉëSÉlÉ MüUlÉåuÉÉsÉÏ WÒûD WæûÇ | 

D D D D D

¤ÉÉ§É kÉqÉï MüÐ AÌlÉuÉÉrÉïiÉÉ
QûÊ0 vÉÉÉåpÉÉ LsÉ

LxÉÉåÍxÉLOû mÉëÉåTåüxÉU, UÉqÉrrÉÉ MüsÉÉ, uÉÉÍhÉerÉÇ AÉæU ÌuÉ¥ÉÉlÉ qÉWûÉÌuÉ±ÉsÉrÉ, oÉåÇaÉsÉÔÃ -54
Email: shobhamsrcasc@gmail.com

pÉÔÍqÉMüÉ : `oÉë¼¤É§Éåï ÌWû xÉqrÉMü mÉËUmÉÉÍsÉiÉå eÉaÉiÉ 
mÉËUmÉÉsÉÌrÉiÉÑqÉsÉÇ - AÉcÉÉrÉï ÉÇMüU
oÉë¼ AÉæU ¤ÉÉ§É SÉålÉÉåÇ MüÐ xÉÑurÉwÉuÉÎxjÉiÉiÉ ÌlÉuÉÉïWû WûÏ 
eÉaÉiÉ MüÐ xÉÑU¤ÉÉ Måü ÍsÉL mÉrÉÉïmiÉ  Wæû | rÉeÉÑuÉåïS MüÐ 
uÉÉeÉxÉlÉåÍjÉ xÉÇÌWûiÉ Måü AlÉÑxÉÉU 
rÉ§É oÉë¼ cÉ ¤É§ÉÇ cÉ xÉqrÉÇcÉÉæ cÉUiÉ: xÉWû |
iÉÇ sÉÉåMÇü mÉÑhrÉÇ  mÉë¥ÉåwÉÇ rÉ§É SåuÉÉ: xÉWûÉÎalÉlÉÉ || (AkrÉÉrÉ 
20 qÉÇ§É 25) 
xÉå pÉÏ rÉWûÏ xÉÉÌoÉiÉ WûÉåiÉÉ Wæû ÌMü UÉíiÉ MüÐ xÉÑU¤ÉÉ Måü ÍsÉL 
UÉeÉÉ MüÉ rÉÑ® Måü ÍsÉL iÉærÉÉU UWûlÉÉ, xÉqÉrÉ mÉU Éx§ÉÉiÉx§É 
pÉÇQûÉU MüÐ AÉuÉrÉ MüiÉÉ Wæû | qÉÉ§É AÌWÇûxÉÉ, xÉÉæqrÉæiÉÉ, 
¤ÉqÉÉ, xÉWûlÉÉÏsÉiÉÉ xÉå UÉíÉ MüÐ xÉÑU¤ÉÉ xÉÇpÉuÉ lÉWûÏÇ Wæû | 
CxÉÏ oÉÉiÉ MüÉå xÉÉÌoÉiÉ MüUlÉå Måü mÉërÉ¦É  qÉåÇ MÑüNû pÉÉUiÉ 
MüÐ ¤ÉÌ§ÉrÉ mÉUÇmÉUÉ MüÉ ESÉWûUhÉ SåiÉå WÒûL CÌiÉWûÉxÉ Måü 
MÑüNû UÉeÉÉ-qÉWûÉUÉeÉÉAÉåÇ MüÐ uÉÏUiÉÉ pÉUÏ aÉÉjÉÉ MüÉå mÉÑlÉ: 
SÉåWûUÉlÉå MüÉ mÉërÉÉxÉ mÉëxiÉÑ iÉ Wæû |
qÉWûÉpÉÉUiÉ Måü rÉÑ® Måü mÉÔuÉï MüD WûeÉÉU uÉwÉÉåï mÉÔuÉï sÉÉåMü 
sÉÉåMü mÉÏQûMü WæûQû eÉlÉÉÇaÉ MüÐ xÉqÉÉÎmiÉ Måü ÍsÉL pÉÔqÉÇQûsÉ 
MüÐ 21 oÉÉU mÉËU¢üqÉÉ MüÐ | 
xÉqÉxiÉsÉ ÌWÇûSÕ mÉËUuÉÉU Måü AÉSÉï AUÉkrÉ  SåuÉ UÉqÉ, 
M×üwhÉQû, aÉÉæiÉqÉ oÉÑ® xÉoÉ ¤ÉÌ§ÉrÉ jÉå | SåuÉÏ SÒaÉÉï ÍÉÉåÇMü 
Måü U¤ÉhÉ Måü ÍsÉL AxÉÑUÉåÇ Måü xÉÇWûÉU Måü MüD mÉëxÉÇaÉ WæÇû | 
pÉÉUiÉ Måü CÌiÉWûÉxÉ qÉåÇ (M×ü.mÉÔ. 343 ÉiÉÉlÉ) qÉåÇ cÉÇSìaÉÑmiÉÑ 
qÉÉærÉï xÉÉqÉëÉerÉ  AÉeÉ Måü ÌoÉëÌOûÉ CÇÌQûrÉÉ xÉå MüWûÏÇ oÉÄQûÉ 
jÉÉ | ÌMÇüiÉÑ AsÉåYeÉåÇ QûU (ÍxÉMÇüSU) Måü AÉ¢üqÉhÉ xÉå SåÉ 

MüÉå oÉcÉÉlÉå Måü ÍsÉL AmÉlÉå ÉUÏU mÉU sÉaÉå oÉÄQåû iÉÏlÉ bÉÉuÉÉåÇ 
MüÉå lÉeÉU AÇSÉeÉ MüU AsÉåYeÉåÇ QûU (ÍxÉMÇüSU) MüÉå AmÉlÉå 
mÉUÉ¢üqÉ xÉå AÉ¶ÉaÉrÉïcÉÌMüiÉ MüU ÌSrÉÉ | 

aÉÑmiÉå xÉqÉëÉOû AÉæU WûwÉï Måü AÉÍkÉmÉirÉå MüÐ AuÉÍkÉ pÉÉUiÉ Måü 
ÍsÉL LMü xuÉhÉhÉï rÉÑaÉ WûÏ MüWûsÉÉrÉÉ | mÉU UÉeÉÉ UÉeÉålSìxÉ 
cÉÉåsÉ Måü xÉqÉU ÉÉærÉï pÉÏ xÉUÉWûlÉÏrÉ Wæû | 7uÉÏÇ ÉiÉqÉÉsÉ 
Måü ExÉ mÉU qÉsÉåZÉ xÉålÉÉ MüÉå pÉÉUiÉ Måü AÇSU mÉëuÉåÉ Måü 
ÍsÉL 50 uÉwÉï iÉMü cÉüÏ  mÉÏxÉlÉÏ mÉÄQûÏ | mÉÇeÉÉoÉ-MüqÉÏlÉU 
qÉåÇ M×ü.É. 8 Måü ÉiÉÉoSÏ Måü qÉkrÉ  pÉÉaÉ qÉåÇ UÉeÉ MüU UWåû 
sÉÍsÉiÉÉÌSirÉlÉ Måü ÉÉærÉï Måü AÉaÉå AUoÉ MüÉå mÉUÉ¢üqÉ MüUlÉÉ 
mÉÄQûÉ | mÉÍÉïrÉÉ, MüÉåUÉxÉÉlÉ SåÉ mÉU AÉxÉÉlÉÏ Måü xÉÉjÉ AmÉlÉå 
MüoeÉå qÉåÇ MüU UÉeÉ MüU UWåû aÉeÉlÉÏ qÉÉåWûqqÉ S MüÉå 17 
oÉÉU AÉ¢üqÉhÉ MüUlÉÉ mÉÄQûÉ iÉÉå WûqÉ AÇSÉeÉÉ sÉaÉÉ xÉMüiÉå 
WæÇû ÌMü SåÉ MüÐ U¤ÉÉ qÉåÇ ¤ÉÌ§ÉrÉ MüÐ YrÉÉ pÉÔÍqÉMüÉ WûÉåaÉÏ | 
SåWûsÉÏ Måü qÉÑaÉsÉ xÉÑsiÉÉælÉ Måü SUoÉÉU Måü xÉqÉrÉ pÉÏ qÉåuÉÉÄQû 
Måü UÉhÉÉ mÉëiÉÉmÉ ÍxÉÇWû, qÉWûÉUÉíWû Måü ÍÉuÉÉeÉÏ, mÉÇeÉÉoÉ Måü aÉÑÂ 
aÉÉåÌoÉÇS ÍxÉÇWû Måü ÉÉærÉï MüÐ mÉëZÉUiÉÉ CÌiÉWûÉxÉ qÉåÇ aÉuÉÉWû Wæû | 
Îx§ÉrÉÉåÇ qÉåÇ ¤ÉÉ§É mÉë¥ÉÉ : 
1. UÉqÉÉrÉhÉ MüÐ MæüMåürÉÏ SÉUjÉ MüÉ SåuÉÉxÉÑU rÉÑ® qÉåÇ 
xÉWûÉrÉiÉÉ MüÐ jÉÏ |   
2. qÉWûÉpÉÉUiÉ qÉåÇ AeÉÑïlÉ xÉÑpÉSìÉ Måü AmÉWûUhÉ mÉëxÉÇaÉ qÉåÇ 
xÉÑpÉSìÉ lÉå LMüÉMüÐ UjÉ cÉsÉÉMüU AmÉlÉÏ uÉÏUiÉÉ MüÉ mÉëSÉïlÉ 
MüUiÉÏ Wæû | 
3. AsÉåYeÉåÇ QûU Måü AÉ¢üqÉhÉ Måü xÉqÉrÉ mÉÑÂwÉ, oÉå iÉjÉÉ 
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x§ÉÏ  ÍqÉsÉMüU sÉÄQåû |
4. cÉÇSìaÉÑmiÉÏ qÉÉærÉï Måü mÉÉxÉ ÉÉåhÉÉåsÉU lÉÉqÉ MüÐ AÇaÉUÍ¤ÉMüÉ 
MüÉ ÌuÉuÉUhÉ ÍqÉsÉiÉÉ Wæû |
5. SÍ¤ÉhÉ pÉÉUiÉ Måü ESìqÉWûÉSåuÉÏ, MülÉÉïOûMü Måü AüÉiÉSåuÉÏ, 
pÉæUÉ SåuÉÏ, oÉÏSlÉÔU Måü mÉUÇmÉUÉ xÉå AÉSÉ cÉå³ÉuÉqqÉÉMümÉÏ, 
ÌMüxiÉÔ ËUlÉ cÉå³ÉaÉqÉÉ,AÌWûsrÉÉUoÉÉD, fÉÉÇxÉÏ MüÐ UÉlÉÏ, 
iÉÍqÉsÉlÉÉQÒû MüÐ uÉåsÉÔlÉÉÍsÉrÉÉU, lÉÉaÉsÉrÉÉÇQû MüÐ aÉÉrÉQûÏlsÉÔ, 
qÉkrÉ  pÉÉUiÉ MüÐ aÉÉåhQåûuÉÉsÉ MüÐ UÉlÉÏ SÒaÉÉïuÉiÉÏ uÉÏUÉÇaÉlÉÉAÉåÇ 
qÉåÇ xÉå LMü WæÇû | pÉÉUiÉ MüÐ kÉUiÉÏ MüÐ qÉÑÎxsÉÇqÉ qÉÌWûsÉÉ 
qÉåÇ UÎeÉrÉÉ oÉåaÉqÉ, aÉÑsÉÉqÉÏ mÉËUuÉÉU MüÐ CsiÉaÉqÉwÉ MüÐ oÉåOûÏ 
mÉÑ§ÉÏ MüÐ mÉUÉ¢üqÉiÉÉ ¤ÉÉ§É kÉqÉï xÉUÉWûlÉÏrÉ Wæû |
AÉ¢üqÉhÉ Måü ÌuÉÂ® kÉærÉï, xÉÉWûxÉ Måü xÉÉjÉ sÉÄQåû | 
qÉÌWûsÉÉAÉåÇ, uÉÏU-UqÉÍhÉrÉÉåÇ MüÐ xÉÔcÉÏ pÉÏ MüqÉ sÉqoÉÏ 
lÉWûÏÇ Wæû, MÑüiÉÑoÉÑ¬ÏlÉ LåoÉMü AÉæU AMüoÉU MüÐ xÉålÉÉAÉåÇ 
Måü xÉÉqÉlÉå AmÉlÉÏ ÉÌ£ü MüÉ pÉUmÉÔU mÉërÉÉåaÉ MüU oÉÑÎ® 
AÉæU MÑüÉsÉiÉÉ MüÉ mÉëqÉÉhÉ ÌSrÉÉ Wæû | qÉåuÉÉÄQû MüÐ UÉlÉÏ 
SÒaÉÉïuÉiÉÏ, mÉSqÉÉuÉiÉÏ, cÉÉsÉÑYrÉÉU MüÐ UÉlÉÏ AüÉ SåuÉÏ, UÉlÉÏ 
lÉÉÌrÉMüÉSåuÉÏ Måü AÉaÉå iÉÑwMüÏU pÉÉaÉ AÉæU mÉÔUå oÉÉUWû uÉwÉï 
iÉMü qÉÑÄQûMüU lÉWûÏÇ SåZÉÉ| 
CxÉMåü EmÉUÉÇiÉ mÉÏrÉÑïaÉÏxÉ (mÉÑiÉïaÉÉsÉ) TëåÇücÉ, ÌoÉëÌOûÉÉåÇ Måü 
xÉÉjÉ pÉÏ MüÉTüÐ fÉMüfÉÉåUlÉÉ mÉÄQûÉ | fÉÉÇxÉÏ MüÐ UÉlÉÏ MüÉå 
MüÉåD pÉÔsÉ mÉÉLaÉÉ, ÌMü³ÉÔU MüÐ UÉlÉÏ cÉå³É qqÉÉcÉ MüÉ uÉWû 
kÉærÉï pÉÏ lÉWûÏÇ |
uÉåSÉåÇ qÉåÇ ¤ÉÉ§É mÉë¥ÉÉ : ¤ÉÉ§É mÉUÇmÉUÉ pÉÉUiÉ MüÐ mÉëÉcÉÏlÉ 
mÉUÇmÉUÉAÉåÇ qÉåÇ xÉå LMü Wæû | uÉåS MüÉ pÉÉaÉ ÌlÉhÉÉïrÉMü MüÉ 
LMü pÉÉaÉ uÉåSÉÇiÉ xÉå xÉÇoÉÇÍkÉiÉ oÉ×WûSÉUhrÉUMüÉåmÉÌlÉwÉS qÉåÇ 
oÉë¼, ¤ÉÉ§É, uÉærÉ  | ÉSï Måü xÉÉjÉ kÉqÉï Måü AÌuÉpÉÉïuÉ MüÉ 
mÉëÍxÉ® AÉUhrÉÉWûlÉ Wæû | rÉWûÉÇ uÉhÉï-oÉë¼É xÉå CÇSì xÉÉ¤ÉÉiÉ 
¤ÉÌ§ÉrÉ iÉMü, CÇSìÉÎalÉ  xÉå ¤ÉÉ§É-oÉë¼É MüÉ xÉqÉÉrÉÉåaÉ 
ÍqÉsÉiÉÉ Wæû | ÌMüxÉÏ pÉÏ SåÉ MüÉ ÌlÉqÉÉïhÉ WûÉålÉÉ WûÉå iÉÉå 
oÉë¼ ÉÌ£üU ¤ÉÉ§É Måü AÉkÉÉU mÉU WûÏ xÉÇpÉuÉ Wæû | rÉeÉÑuÉåïS 
qÉåÇ ¤ÉÉ§É mÉUÇmÉUÉ : iÉæ¨ÉUÏrÉ rÉeÉÑuÉåïS xÉÌWÇûiÉÉ qÉåÇ `rÉeÉÑuÉåïS 
¤ÉÌ§ÉrÉ xrÉÉ WÒûrÉÉåïlÉÏrÉ (|||-17-|-7) (rÉeÉÑuÉåïS ¤ÉÌ§ÉrÉ 
MüÉ qÉÔsÉ) MüÐ cÉcÉÉï AÉiÉÏ Wæû | 
GauÉåeÉS ? oÉë¼É
rÉeÉÑuÉåïS ? ¤ÉÉ§É
xÉÉqÉuÉåS ? uÉærÉç
kÉqÉïÉÉx§ÉS : kÉqÉïÉÉx§ÉÉå qÉåÇ AÉlÉå uÉÉsÉå AÉcÉÉU, mÉëÉrÉÍ¶ÉiÉ, 
urÉSuÉWûÉU AÉæU SÇQû cÉÉU ÌuÉpÉÉaÉÉåÇ qÉåÇ urÉÉWûWûÉU AÉæU SÇQû 
¤ÉÌ§ÉrÉ kÉqÉï MüÉ Wæû | 
mÉÑUÉhÉÉåÇ qÉåÇ ¤ÉÌ§ÉrÉiÉÉ : uÉåS AÉæU mÉÑUÉhÉ SÉålÉÉåÇ qÉåÇ UÉeÉ iÉjÉÉ 
GÌwÉ mÉUÇmÉUÉ Wæû uÉåS qÉåÇ mÉÇcÉ mÉÇjÉÉåÇ MüÉ EssÉåZÉ Wæû | uÉWû Wæû 
rÉSÒ, iÉÑuÉïwÉï, mÉÑÂ AÉæU AlÉÑ | rÉWû cÉÇSìuÉÇÉ iÉjÉÉ xÉÔrÉïuÉÇÉ qÉåÇ 
mÉËUuÉÌiÉïiÉ WûÉå pÉUiÉ uÉÇÉ AjÉuÉÉ MÑüÂuÉÇÉ, uÉæuÉxuÉ iÉ qÉlÉÑ MüÉ 
mÉÑ§É CYuÉÉuÉ  MÑü xÉå xÉÔrÉïuÉÇÉ AÉæU ClWûÏÇuÉ qÉÑZrÉÉ UÉeÉuÉÇÉ 

²ÉUÉ pÉÉUiÉ MüÐ mÉÑUÉhÉ uÉÏU aÉÉjÉÉAÉåÇ qÉåÇ ÃÌmÉiÉ Wæû | 
LåÌiÉWûÉÍxÉMü MüÉurÉuÉ-qÉWûÉMüÉurÉ : UÉqÉÉrÉhÉ AÉæU qÉWûÉpÉÉUiÉ 
mÉëqÉÑZÉ WæÇû | SÒ  ÍÉ¤ÉÉ iÉjÉÉ ÍÉ  U¤ÉhÉ Måü xÉÉU WæÇû | UÉqÉ 
qÉåÇ MÑüsÉÉåÍcÉiÉÍqÉÌiÉ ¤ÉÉ§ÉÇ kÉqÉï xuÉÇoÉWÒûqÉlrÉhÉiÉå Måü oÉsÉ mÉU 
cÉsÉiÉå WæÇû | 
qÉWûÉpÉÉUiÉ AjÉuÉÉ eÉrÉ CxÉqÉå ¤ÉÌ§ÉrÉ MüÉå kÉqÉï qÉåÇ UWûMüU 
xÉqÉÔcÉå ÌuÉµÉoÉ MüÉå LMü uÉ×¤É MüÐ PÇûQûÏ NûÉuÉ qÉåÇ UZÉlÉÉ 
Wæû | mÉÔUÉ qÉWûÉpÉÉUiÉ WûÏ AÌiÉqÉÉlÉÑwÉ Måü xiÉUU mÉU SåuÉÉxÉÑU 
rÉÑ® AuÉqÉÉlÉÑwÉ Måü xiÉsÉU mÉU aÉÂÄQû-xÉmÉï rÉÑ® mÉU AmÉlÉå 
AmÉlÉå ¤ÉÉ§É kÉqÉï MüÉ qÉÉÍqÉïMü ÌuÉuÉåcÉlÉ Wæû |
MüÉÍsÉSÉxÉ qÉåÇ ¤ÉÉ§É kÉqÉï : MüÉÍsÉSÉxÉ MüÐ AWûqÉ UcÉlÉÉ 
UbÉÑuÉÇÉ iÉjÉÉ MÑüqÉÉU xÉÇpÉuÉ | UbÉÑuÉÇÉ qÉåÇ ¤ÉiÉÉÎiMüsÉ §ÉÉrÉiÉ 
CirÉÑSSaÉë ¤É§ÉxrÉU ÉoSÉå  pÉÑuÉlÉåwÉÑ ÂÄRû: | 
ÌSsÉÏmÉ, UbÉÑ, AeÉ, ´ÉÏUÉqÉ, MÑüÉ CxÉ xÉ§É Måü cÉËU§É Måü 
qÉÉkÄrÉqÉ xÉå kÉqÉï AÉæU AjÉï qÉåÇ ¤ÉÉ§É MüÐ mÉËU ÌMüxÉ iÉUWû 
WûÉålÉÏ cÉÉÌWûL | CxÉMüÉ ÌuÉµÉÉ ÌlÉÂmÉhÉ WûÏ MüÉÍsÉSÉxÉ MüÉ 
ÌSurÉMü SÉïlÉ Wæû |
MÑüqÉÉUxÉÇpÉuÉ, qÉÉsÉÌuÉMüÉÎalÉ ÍqÉ§É, ÌuÉ¢üqÉÉåuÉïÉÏ AÉæU 
ÉÉMÑÇüiÉsÉ qÉåÇ MüÉÍsÉSÉxÉ  lÉå AÉ§É qÉÉæsÉrÉ MüÐ pÉsÉÉD-
oÉÑUÉD MüÉ xÉÑ¤ÉÌ§ÉrÉ qÉWûÎiuÉ MüÉ iÉUWû-iÉUWû MüÐ urÉÉ ZrÉÉ 
lÉ ÌMürÉÉ Wæû | GÌwÉ mÉUÇmÉUÉ qÉåÇ ¤ÉÌ§ÉrÉiÉÉ: pÉ×aÉÑ (pÉÉaÉïuÉuÉÇÉ) 
cjuÉlÉ(AÉrÉÑuÉåïS), ÉÑ¢üÉcÉÉrÉï(AjÉïÉÉx§ÉMü iÉjÉÉ rÉÑ®iÉÇ§É 
ÌlÉmÉÑhÉ) SÍkÉcÉÏ, AÇaÉÏUxÉ, oÉ×WûxmÉaÉÌiÉ, mÉUÉÑUÉqÉ, MürÉ(mÉ 
eÉæxÉå AlÉåMü GÌwÉ oÉë¼uÉÏ pÉÏ ¤ÉÌ§ÉrÉiÉÉ iÉjÉÉ SÒè SqÉlÉ Måü 
ÍsÉL AmÉlÉÏ iÉmÉ ÉÌ£ü  MüÉ mÉërÉÉåaÉ, EmÉrÉÉåaÉ ÌMürÉÉ Wæû |
uÉåSÉåÇ qÉåÇ ¤ÉÌ§ÉrÉ ÉoSxÉ MüÉ mÉrÉÉïrÉ aÉÉåmÉ, mÉÉÑmÉ, ÉSÉï, uÉëÉiÉ 
ÉoSÉåÇ  MüÉ mÉërÉÉåaÉ Wæû | aÉÉå, pÉÑUÏ, xÉÇmÉÌiÉ ÌuÉ±É ClÉ xÉoÉMüÉ 
mÉÉsÉlÉ MüUlÉÉ ¤ÉÉ§É kÉqÉï MüWûsÉÉiÉÉ Wæû AÉæU AÉæU ExÉMüÉ 
mÉUqÉ MüiÉïurÉZÉ pÉÏ Wæû |
AµÉqÉåkÉ MüÉÇQû qÉåÇ 
`AxrÉ jÉeÉqÉÉlÉxjÉÇ uÉÏUÉå eÉÉrÉiÉÉqÉç MüÉ qÉÇ§É Wæû AjÉï Wæû 
WûU LMü bÉU qÉåÇ LMü qÉWûÉuÉÏU MüÉ eÉlqÉÉå WûÉå |
ÌuÉwhÉÑ UjÉåÉÇ : eÉÏiÉMüU AÉlÉå uÉÉsÉå qÉWûÉUjÉÏ MüÉ eÉlqÉqÉ WûÉå 
MüÉ AÉÉrÉ mÉëMüOû Wæû | 
ÌlÉwMÑüwÉï : oÉÉiÉ MÑüNû pÉÏ WûÉå iÉÉå MüÉåD pÉÏ E³ÉwÉÌiÉ Måü mÉjÉ 
mÉU AaÉëxÉU lÉWûÏÇ WûÉå xÉMüiÉÉ | SÒUÉSØ MüÐ oÉÉiÉ rÉWû Wæû 
ÌMü CxÉÏ AÇiÉUÇaÉ MüÐ ´Éå¸UiÉÉ Måü pÉÉuÉ MüÐ MüqÉÏ, ¤ÉÉ§É-
¤ÉÌ§ÉrÉiÉÉ ÌWÇûxÉÉ MüÉ uÉæpÉuÉÏMüUhÉ lÉWûÏÇ Wæû mÉU ÌWÇûxÉÉ Måü 
SqÉlÉ Måü ÍsÉL iÉjÉÉ xÉÑU¤ÉÉ Måü ÍsÉL Wæû | GauÉå,S qÉåÇ CÇSì 
lÉå CxÉå `uÉÏUÉåÍcÉiÉ eÉÏuÉlÉ MüWûÉ Wæû| CxÉxÉå rÉWû xÉÉÌoÉiÉ 
WûÉåiÉÉ Wæû ÌMü LMü UÉí  MüÐ xÉÑU¤ÉÉ Måü ÍsÉL ¤ÉÌ§ÉrÉ MüÉ pÉÏ 
WûÉålÉÉ AÉuÉrÉMüMü Wæû | rÉÑ® Måü ÍsÉL mÉÔUÏ Éx§ÉÉ x§ÉÏ iÉjÉÉ 
mÉëÍÉ¤ÉhÉ rÉÉå®ÉAÉåÇ MüÉ iÉærÉÉU UWûlÉÉ xÉqÉrÉ mÉU ÌoÉlÉÉ ÌMüxÉÏ 
SrÉÉ Måü SÒqÉSlÉÉåÇ xÉå sÉÉåWûÉ sÉålÉÉ pÉÏ AÌiÉ AÉuÉrÉ Mü AÇaÉ 
AÉæU MüiÉïurÉ  oÉlÉiÉÉ Wæû | 
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Dr. V. Tara Nair
Lecturer in Hindi, Silicaon City College, Bengaluru, E-mail: utaranair@gmail.com

साहित्य्	की	अनेक्	विधाओं	में	से	एक	विधा	है	
कहानी	।	यह	अपने	छोटे	आकार	के	कारण	

अपेक्षाकृत	अधिक	लोकप्रिय	विधा	है	।	कहानी		
रोज	हमारे	इर्द-गिर्द	घटित	होती	ही	रहती	है	।	
कोई	भी	घटना	तब-तक	कहानी	का	विषय	नहीं	
बनती	है	जबतक	की	वह	समाज	की	किसी	बड़ी	
विसंगति	 या	 सरोकार	 का	 प्रतिनिधित्व	 नहीं	
करती	है	।	कहानी	की	केन्द्रीय		भाव	दिमाग	
में	 बड़ी	 ही	खलबली	मचा	कर	 रख	देती	 है	 ।	
कहानी	का	प्रमुख	उद्देश्य	न	केवल	मनोरंजन	
करना	 है	 ,बल्कि	सामाजिक	आंदोलन	को	भी	
सामने	लाना	है	।	एक	बार	मन्नू	भंडारी	जी	ने	
औरतों	के	विद्रोह	एवं	समाज	से	उनके	बगावत	
के	 बारे	 में	 चित्रित	 करते	 हुए	 कहा	 था	 कि	
शोषित	को	शोषण	की	पहचान	करवाना	बहुत	
ही	जरूरी	है	,विद्रोह	करना	तो	वो	अपने	आप	
ही	सीख	जाएगा	।	मन्नूजी	की	ही	तरह	कई	
औरतें	है	जो	जीवन	में	एक	सीमा	तक	यातना	
और	तनाव	से	समझॊता	करती	चली	आ	रही	हैं	
।	इस	तरह	के	बदलाव	का	कारण	यह	हो	रहा	
है	कि	औरत	की	मानसिकता	ने	उसे	गलत	के	
खिलाफ	आवाज	उठाने	और	प्रताड़ना	के	विरोध	
में	विरोध	करना	सीखा	दिया	है।
सुधा	अरोड़ा	की	कहानियों	में	पीडि़त	नारी	की	
आत्मकथा	
उन	दिनों	वह	बी.ऎड	कर	रही	थी	,	शिक्षिका	
बनने	 का	 बड़ा	 शॊक	 था	 उसे	 ,परिवार	 से	 दूर	
रहकर	शहर	में	आयी	थी	वह	अपने	सपने	को	
साकार	करने	करने	के	लिए	,,	पर	इस	बात	से	
वह	पूरी	तरह	अंजान	थी	कि	यही	पढ़ाई	उसके	
लिए	बर्बादी	लेकर	आने	वाली	है	।	उस	बी.ऎड	
पढ़ाने	वाले	मास्टर	से	जाने-अनजाने	उसे	प्यार	
हो	गया	।	बिना	रोक-टोक	दोनों	मिलने	भी	लगे	
।	परिवार	की	कोई	बंदिश	भी	नहीं	 ।	मास्टर	
उससे	लगभग	१७	साल	उम्र	में	 बड़े	थे।	पर	
उम्र	 प्यार	 में	 कोई	 बाधा	 नहीं	 यहीं	 सोचकर	
दोनों	ने	साथ	–साथ	जीने	और	मरने	तक	की	
कसमें	खायी	।	उस	नादान	को	क्या	पता	था	कि	
जिससे	वह	प्यार	कर	रही	है	वह	मास्टर	रुपी	
खाल	ओढ़े	कोई	शैतान	होगा	।	उस	भेंडियें	को	
वह	अपना	भावी	पति	मान	कर	सुंदर	स्वप्न	

देख	 रही	थी	 ।	 उस	मास्टर	ने	 तो	 पूरी	तरह	
उसका	दिल	ही	जीत	लिया	था	।	एक	दिन	वह	
बड़ी	 ही	 शालीनता	 के	 साथ	 कह	 गया	 …और	
कितने	 दिनों	 तक	 मुझे	 इंतजार	 करना	 पड़ेगा	
बोलो…..मैं	 तो	 तुम्हें	 जल्दी	 से	 अपनी	 रानी	
बनाना	चाहता	हूँ	।	मेरी	उम्र	बढ़ती	चली	जा	
रही	है	।	सुनकर	निशा	ने	कहा	एक	साल	और	
…	तब	तक	मैं	भी	पूरी	तरह	अपने	पैरों	पर	खड़ी	
हो	जाऊँगी	और	तुरंत	ही	हम	शादी	कर	लेंगें	।	
निशा	ने	कभी	उसे	अपना	शरीर	छूने	से	मना	
नहीं	किया	,उसे	अपने	से	भी	ज्यादा	भरोसा	उस	
मास्टर	पर	था	।	एक	दिन	निशा	को	ऎसा	लगने	
लगा	कि	वह	गर्भ्	धारण	कर	चुकी	है	,	बिना	
शादी	के	नाजायज	संबंध	है	यह	,,,इस्	बात	की	
खबर	उसने	मास्टर	को	देनी	चाही	कि	वह	क्या	
करें	 ,,पर	यह	क्या	मास्टर	की	कोई	खबर	ही	
नहीं	उसने	उसे	कई	जगहों	पर	ढूंढा	,पर	मास्टर	
का	पता	ही	नहीं	चल	पा	रहा	था	अचानक	ऎसा	
क्या	हो	गया	इसे	जो	इसकी	खबर	तक	नहीं	
..निशा	बुरी	तरह	से	डर	गयी	।	रोते-रोते	वह	
उस	स्थान	पर	गयी	जहाँ	मास्टर	काम	करते	थे	
पर	पता	चला	कि	वे	छुट्टी	पर	है	।	…	निशा	
ने	बिना		किसी	सहारे	के	अस्पताल	में	जाकर	
अपना	गर्भ	गिरवा	दिया	….निशा	की	स्थिति	
ऎसी	होती	जा	रही	थी	कि	मानों	वह	इस	मास्टर	
पर	भरोसा	कर	बहुत	बड़ी	गलती	की	हो	।	बेचारी	
निशा	को	क्या	मालूम	की	आगे	भी	उसके	लिए	
बहुत	 सारे	 गड्डे	 तैयार	 है	 जिसमें	 वह	 गिरने	
वाली	है	।…..अचानक	एक	दिन	मास्टर	निशा	
के	सामने	प्रकट	हुआ	निशा	के	आश्चर्य	का	
ठिकाना	न	रहा	….आँखे	फटी	सी	रह	गयी	….	
आप	कहाँ	चले	गये	थे	मुझे	छॊड़कर	…..मेरी	
हालत	बुरी	हो	चुकी	थी	।	…	मास्टर	ने	बात	
सम्हालते	हुए	कहा…..मुझे	माफ	कर	दो	निशा	
मुझे	कुछ	समय	के	लिए	गाँव	जाना	पड़	गया	था	
….कुछ	मजबूरियाँ	थी	..मेरा	यकीन	करों	और	
वह	फूट	–फूट	कर	बच्चों	की	तरह	रोने	लगा	।	
निशा	सदमें	मे	आ	गयी।		
मास्टर	 की	 अनुपस्थिति	 में	 एक	 दिन	 किसी	
सहेली	ने	उसे	बताया	था	कि	मास्टर	को	उसने	
एक	मोटी-सी	भद्दी	सी,औरत	के	साथ	दो	पहिए	
वाली	गाड़ी	मे	जाते	देखा	था	और	वह	औरत	
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मास्टर	 से	 ऎसे	 लिपटी	 थी	 मानों	 पति-पत्नि	
समान	 	 रिश्ता	 दोनों	 के	 दरम्यान	 हो	 ।	 यह	
सुनकर	निशा	ने	अविश्वास	ही	किया	था	और	
बात	को	टाल	दिया	था।	….पर	आज	मास्टर	को	
सामने	देखकर	उसे	लगने	लगा	सचमुच	उसका	
मास्टर	 गलत	 नहीं	 हो	 सकता	 ।	 ……निशा	
मुझे	हार्ट	की	परेशानी	उत्पन्न	हो	गयी	है	डा.	
का	कहना	है	कि	आप्रेशन	करना	पड़ेगा	…मेरे	
पास	इतने	पैसे	भी	नहीं	है	,मास्टर	ने	बडे	ही	
दुखित	अंदाज	में	निशा	से	कहा	।	कोई	३	लाख	
रुपए	लगेंगे	।	डा.	ने	कहा	है	,,,,	…..	निशा	यह	
बात	सुनकर	पहले	तो	स्तब्ध-	सी	रह	गयी	..पर	
बात	को	 संहालते	 हुए	कहने	 लगी	 …फिलहाल	
मेरे	पास	पैसे	तो	नहीं	है	पर	मैं	अपनी	चूडियाँ	
बेच	दूँगी,आप	चिंता	न	करें	आपको	कुछ	नहीं	
होगा	…..	मास्टर	का	आप्रेशन	होने	वाला	था	
वह	दूसरे	शहर	को	चला	गया	,,उसने	निशा	को	
चूड़िय़ाँ	बेचने	को	मना	कर	दिया	था,,	और	कुछ	
पैसे	लोन	ले	लिए	।	अब	तक	सब	फिर	से	ठीक	
ठीक	चल	रहा	था	।	निशा	रात–दिन	भगवान	से	
उस	मास्ट्रर	के	लिए	प्रार्थना	कर	रही	थी	कि	
हे	भगवान,,	मेरी	उम्र	भी	उसे	दे	दॊ	।	दो	महीने	
हो	चुके	थे	,	मास्टर	अब	पूरी	तरह	तनदुरुस्त	
ही	लग	रहे	थे	।	मास्टर	ने	एक	दिन	बड़ी	ही	
खुशी	जाहिर	करते	हुए	निशा	से	कहा	कि	अब	देर	
करना	ठीक	नहीं	वे	दोनों	किसी	मंदिर	मे	जाकर	
विवाह-सूत्र	में	बँध	ही	जाएगें	।	मानों	दोनों	की	
खुशी	का	ठिकाना	ही	न	हो	।	फिर	अचानक	से	
एक	दिन	निशा	को	ऎसा	लगने	लगा	कि	वह	
फिर	से	गर्भवती	हो	चुकी	है	।	यह	बात	निशा	
ने	मास्टर	को	बतायी	तो	मास्टर	ने	कहा	कोई	
बात	नहीं	अब	तो	कुछ	ही	दिनों	में	हम	पति-
पत्नि	बनने	वाले	है	।	…….अचानक	कुछ	एक	
सप्ताह	के	बाद	फिर	से	मास्टर	नादारद	हो	गए	
निशा	बेहाल	होने	लगी	।	उसकी	आंखॊं	के	सामने	
अंधेरा	 छाने	 लगा	 ।	 क्या	 मास्ट्रर	 ने	 फिर	
से	कहीं………	.नहीं-नहीं	ऎसा	कदापि	नहीं	हो	
सकता	,वे	धोखेबाज	नहीं	है	….निशा	को	काँटॊं	
तो	खून	नहीं	।	उसकी	हालत	बहुत	ही	बुरी	थी	
।	कहाँ	चला	गया	मास्टर	?	वह	रोती	रही	….	
जल्दी	ही	मुझे	कुछ	कदम	उठाना	पड़ेगा,,वर्ना	
देरी	हो	सकती	है	…वह	अस्पताल	गयी	..फिर	से	
अबोर्शन…	हे	ईश्वर	,,निशा	सोच	में	पड़	गयी।		
अभी	मास्टर	के	 द्वारा	 दिया	जख्म	भी	नहीं	
भरा	था	कि	गाँव	से	खबर	आयी	कि	माँ	बहुत	
बिमार	हैं	।	निशा	बेताहाशा	दौड़ती	हुयी	स्टेशन	
पहुँची	।	उसकी	परिस्थिति	इतनी	बुरी	हो	चुकी	

थी	कि	वह	पागलों	की	तरह	व्यवहार	करने	लगी	
।	समय	की	गति	को	रोकना	बहुत	ही	मुश्किल	
था	।	माँ	का	हाथ	अपने	हाथ	में	लेते	ही	माँ	ने	
इस	संसार	को	अलविदा	कह	दिया	।	रोते	रोते	
निशा	निढाल	हो	गयी	।	एक	माँ	ही	थी	जो	उसे	
समझती	थी	।	वह	भी	चली	गयी	।	क्रिया-कर्म		
और	बाकी	के	कार्यॊ	को	निपटने	में	पूरे	बीस	
दिन	लग	गए	।	अब	उसे	वापस	शह्र्र	लौटना	
पड़ा	।….उसकी	हालत	बेपतवार	नाव	की	तरह		
हो	चुकी	थी	।	
एक	दिन	निशा	के	एक	परिचित	ने	एक	ऎसी	
खबर	 सुनायी	 कि	 निशा	 को	 पैरों	 तले	 जमीन	
खिसकती-सी	लगने	लगी	।	उन्होंने	बताया	कि..
मास्टर	आजकल	पी.ऎच,डी.	के	गाईड	बने	हुए	
है	 और	 जिन	 विद्यार्थियों	 को	 वे	 पी.ऎच.डी.	
करवा	रहे	है	उनमें	से	एक	शादी–शुदा	औरत	और	
दो	बच्चॊं	की	माँ	भी	शामिल	है	जिसके	साथ	
आजकल	बड़े	चर्चे	में	है		मास्टर	॥	निशा	दंग	
रह	गयी	जब	उसने	यह	तक	भी	सुना	कि	किसी	
ने	एक	बार	दोनों	को	अव्यवस्थित	अवस्था	में	
भी	देखा	था	।	…..यह	सुनकर	उसे	ऎसा	लगने	
लगा	कि	जहाँ	वह	खड़ी	है	वहीं	गिरकर	वह	मर	
जाएगी	।	वह	अपने	को	सम्हालने	में	जुट	गयी	
।	….मैं	किसके	लिए	जीयूँ	मेरा	मर	जाना	ही	
ठीक	होगा	….सोचते	सोचते	आँख	कब	लग	गयी	
उसे	पता	ही	न	चला	।
सुबह	 आँख	 खुलते	 ही	 सोचने	 लगी	 कि	 आज	
जो	 भी	 हो	 वह	 उस	 मास्टर	 से	 मिलने	 जरूर	
जाऎगी	।	उसने	कालेज	से	छुट्टी	ले	ली	और	
बिना	किसी	सोच	के	मास्ट्रर	के	कार्यस्थल	
की	तरफ	निकल	पड़ी	।	कालेज	में	प्रवेश	करते	
समय	अंदर	ही	अंदर	एक	बैचेनी-	सी	महसूस	
हो	रही	थी	।	मास्टर	के	बारे	में	पूछ्ताछ	किया	
तो	पता	चला	कि	वह	अभी	कक्षा	से	बाहर	नहीं	
निकले	है	।	वह	वहीं	रहकर	उनका	इंतजार	करने	
लगी,	कुछ	आधे-धंटे	के	बाद	मास्टर	की	शक्ल	
उसे	दिखायी	पड़ी	……….	निशा	से	नजर	मिलते	
ही	मास्टर	का	चेहरा	ठीला-सा	पड़	गया…..यहाँ	
क्यों	आयी	हो?	जिस	रास्ते	आयी	हो	वहीं	से	
होकर	चली	जावों	 ।	 इससे	पहले	की	मेरे	मुँह	
से	तुम्हारे	लिए	और	भी	अपशब्द	निकले,चली	
जाओं	यहाँ	से	।	मानॊ	वह	कहता	ही	जा	रहा	
हो	एवं	कुछ	सुनने	की	स्थिति	में	ही	न	हो…
निशा	की	आंखों	के	समक्ष	धूप-अंधेरा	सा	छाने	
लगा	।	वह	वापस	आ	गयी…जिस	इंसान	के	लिए	
वह	अपनी	जान	तक	दे	रही	थी	वह	आज	ऎसा	
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बर्ताव	करेगा	।	यह	सोचकर	उसे	घिन्न-	सी	
उत्पन्न	होने	लगी	।	उसका	मन	पूरी	तरह	से	
उखड़	चुका	था	।	यहाँ	लेखिका	ने	यही	दर्शाया	
है	कि	एक	नारी	जब	किसी	 इंसान	को	प्यार	
करती	है,	पति	स्वरुप	मानकर	अपना	तन-मन	
तक	उसे	सौंप	देती	है	कि	वही	उसका	सबकुछ	
है	ऎसे	इंसान	से	निशा	जैसी	नारियों	को	क्यों	
धोखा	मिलता	है	?	मास्टर	की	तरह	सोच	रखने	
वाला	पुरुष	वर्ग	सिर्फ	स्त्रियों	की	अस्मिता	
के	साथ	ही	खेलना	जानते	है	 ।	ऎसे	नारी	के	
जीवन	को	बर्बादी	तक	पहँुचाने	वाला	मास्टर	
कैसे	खुश	रह	रहा	है	?	ये	एक	सोचनीय	बात	
थी	।	…..निशा	सोचने	लगी	मैं	एक	पढ़ी-लिखी	
लड़की	हूँ,	 इसने	मेरा	जीवन	बर्बाद	किया	है,	
प्यार	के	नाम	पर	फरेब	किया	है,	मैं	अब	से	नहीं	
सहूँगी	यह	सब	।	
शाम	 के	 कोई	 ४	 बजे	 थे।	 निशा	 कालेज	 से	
छूटकर	 	 सीधे	 	 मास्टर	 के	 घर	 पहुँची	 ।…..	
मैं	आपसे	कुछ	बातें	करने	आयी	हूँ	।	मास्टर	
निशा	को	देखकर	दंग	रह	गया	।	कहने	लगा	
–तुम्हारी	हिम्मत	कैसे	हुयी	यहाँ	तक	आने	की	
?..वह	जोर–जोर	से	चिल्लाने	लगा	।	निशा	ने	
उसे	शांत	रहने	के	लिए	कहा	–	मैं	आपसे	दो	
टूक	बातें	करने	आयी	हूँ,	मैं	चली	जाऊँगी	पर	
उससे	पहले	आपको	मेरे	सवाल	का	सीधा-सीधा	
उत्तर	देना	होगा	।	कुछ	देर	शांत	रहकर	मास्टर	
ने	कहा	–	पूछॊं	,,,,,	क्या	पूछना	है?	…आपने	
मेरे	साथ	क्यों	विश्वासधात	किया	?	क्यों	मेरी	
जिंदगी	तबाह	करने	चाही	?	क्या	गुनाह	किया	
मैंने?	क्यों	आप	मुझसे	भागते	फिर	रहे	हो	?	
और	न	जाने	अनगिनत	सवाल	।	निशा	एक	ही	
साँस	में	कई	सवाल	पूछ	बैठी	।	आपका	और	उस	
पी.एच.डी.	शोधार्थिनी	का	आपस	में	क्या	संबंध	
है?	जिसके	बारे	में	कई	लोग	जानते	है	?....यह	
वाक्या	सुनकर	मानों	मास्टर	के	 होश	ही	उड़	
गए	।मुख	पीला	पड़	गया..	उसने	जोर	का	एक	
धक्का	निशा	को	दिया	वह	गिर	पड़ी	उसके	हाथों	
में	चोट	लगी	।	मास्टर	ने	उससे	बड़ी	ही	बेशर्मी	
जताते	हुए	कहा	---	तुम	कौन	होती	हो	मेरे	
मामले	में	दखल	अंदाजी	करने	वाली	।	मैं	एक	
ही	नहीं	कईयों	से	संबंध	रखता	हूँ,	और	रखूंगा	
भी…..	ऎसा	कहकर	उसने	जोर	से	उसके	मुख	
के	सामने		दरवाजा	बंद	कर	दिया	।	निशा	को	
मास्टर	की	इस	तरह	की	हैवानियत	की	उम्मीद	
नहीं	थी	।	बीमार	निशा		की	आंखॊं	के	आँसू	थम	
नहीं	रहे	थे	।		वह	वापस	आ	गयी	।	

एक	दिन	निशा	की	सहेली	ने	उसे	बताया	कि	
जिस	औरत	को	मास्टर	 पी.ऎच.डी.	के	 बहाने	
घर	पर	बुलाता	है	 उस	औरत	ने	अन्य	लोगों	
से	भी	कहा	कि	मास्टर	उसे		मजबूर	बनाकर	
उसका	शोषण	कर	रहा	है	और	वह	कहीं	मुख	
दिखाने	लायक	भी	नहीं	रहीं	।	पी.ऎच	डी.	की	
डिग्री	प्राप्त	करने	के	लिए	ही	उस	औरत	ने	
अपना	समर्पण	किया	है	।	वह	औरत	रो	रही	
है	।	उसने	ये	तक	कहा	कि	पी.ऎच.डी.की	डिग्री	
हाथ	लगते	ही	वह	किसी	भी	कीमत	पर	मास्टर	
को	नहीं	बक्ख्शेगी…मास्ट्रर	ने	उसका	भरपूर	
शोषण	जो	किया	है	,…..यह	सुनते	ही	निशा	को	
लगने	लगा	ये	क्या	हो	रहा	है	?	उसे	फिर	भी	
यकीन	नहीं	हो	रहा	था	कि	मास्टर	इतना	धटिया	
किस्म	का	इंसान	हो	सकता	है	।	……..निशा	
मानसिक	और	शारिरिक	रूप	से	पूरी	तरह	थक	
चुकी	थी	।	उसे	अपने	प्यार	की	 ..इतनी	बुरी	
स्थिति	तक	पहुँचने	की	उम्मीद	कदापि	नहीं	थी	
।	वह	तो	सुलह	चाहती	थी	पर	मास्टर	ने	तो	
उसे	मारने	तक	के	लिए	हाथ	उठाया	।
इस	कहानी	में	लेखिका	नारी	की	उस	व्यथा-कथा	
का	बयान	कर	रही	है	जहाँ	एक	नारी	मार	खाकर	
भी	उस	पुरुष	की	तरफ	ही	आकर्षित	है	और	उसे	
छोड़कर	वह	किसी	और	को	नहीं	अपनाना	चाहती	
है	।	तो	दूसरी	ओर	पी.ऎच.डी	की	डिग्री	प्राप्त	
करने		के	लिए	ऎसी	नारी	का	जिक्र	कर	रही	
है	जो	शादीशुदा,दो	बच्चों	की	माँ	होकर	किसी	
अन्य	पुरुष	को	अपनी	मर्यादा	का	बलिदान	कर	
रही	है	,जिसे	वह	मन	से	पसंद	नहीं	कर	रही	है	
,एक	अजीब	विडंम्बना	का	शिकार	है	यह	वर्ग	
।	…..जब	निशा	मास्टर	को	इन	सारी	बातों	से	
अवगत	कराने	 फिर	से	 पहुँची,,	 कि	 इस	तरह	
औरतॊं	के	जीवन	से	खिलवाड़	न	करें	तो	उसे	
और	भी	गंदी-गालियाँ,मास्टर	के	मुख	से	सुननी	
पड़ी	 ।	 एक	 पढ़ा-लिखा	 मास्टर	 ऎसे	 कैसे	 हो	
सकता	है	?	लानत	है	उसकी	मास्टरी	पर,निशा	
को	बरबादी	तक	पहुँचाकर	आराम	से	जीने	वाले	
इस	 मास्टर	 की	 इज्जत	 को	 उस	 पी.ऎच.डी.	
शोधार्थिनी	 ने	 समाज	 में	 पूरी	 तरह	 खिल्लि	
उड़वाने	 से	 वह	 बाज	 नहीं	 आयी	 ,	 पर	 निशा	
फिर	भी	ऎसे	क्रूर,	इंसान	को	वापस	अपनाने	
को	तैयार	खड़ी	थी,,सच	ऎसी	नारी	की	सोच	को	
क्या	कहा	जा	सकता	है?
महिला	कार्डियोलाजिस्ट	बताती	है	कि	अक्सर	
तनाव	 से	 गुजरती	 महिलाओं	 की	 संख्या	
में	 दिनोंदिन	 वृद्धि	 हो	 रही	 है	 लेखिका	 यहाँ	
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बयानबाजी	कर	रही	है		एक	नारी	को	अपने	
प्रोफेशन	 में	 आगे	 जाने	 के	 लिए	 क्यों	 शरीर	
का	 समर्पण	 करना	 पड़ता	 है	 ।	 एक	 लड़्की	
को	विवाह	से	पहले	यह	समझाया	जाता	है	कि	
शादी	के	बाद	पति	का	घर	ही	उसका	घर	है	।	
आज	नारी	आत्मह्त्या	जैसे	जघ्न्य	अपराध	के	
लिए	क्यों	विवश	होती	जा	रही	है	जहाँ	अपने	
बच्चों	की	भी	परवाह	न	कर	वह	ऎसी	स्थिति	
में	पहुँच	जाती	है	।	औरतें	बहुत	ही	संवेदनशील	
स्वभाव	की	होती	है	।यही	स्वभाव	उन्हें	गलत	
रास्ते	 पर	 भी	 ले	 जाता	 है	 ।	 कभी	 तो	 पुरुष	
वर्ग	 द्वारा	 किया	 गया	 हिंसक	 व्यवहार	 ही	
उसकी	 जीवनी	 बन	 जाती	 है	 ।…	 तृषा	 आज	
एक	सामान्य	गृहणि	बन	चुकी	है	इसका	कारण	
उसका	पति	और	बच्चे	हैं	।	शादी	से	पहले	वह	
शह्रर	 की	 प्रतिष्ठित	 संगीत	 अध्यापिका	 थी	
।	दो	बच्चों	की	परवरिश	ने	सिंगर	से	बाथरुम	
सिंगर	बना	कर	रख	दिया	।	…..जो	बातें	शादी	
के	कुछ	समय	तक	बहुत	ही	मीठी	ही	लगती	
थी	..धीरे–धीरे	समय	के	साथ	चुभतें	काँटे	की	
तरह	ही	लगने	लगती	है	।	..दोहरी	छवि	रखने	
वाले	पतियों	की	इस	समाज	में	कोई	कमी	नहीं	
है	।	धीरे-	धीरे	अपनी	बीबी	से	ज्यादा	परायी	
ऒरतें	अच्छी	लगने	लगती	है	।	आमतौर	पर	
कुछ	दंपति	बाहर	से	तो	बड़े	ही	खुश	मिजाज,	
सुखी,संतुष्ट	दिखते	है	पर	अंदर	से	वे	घुटते	ही	
रहते	है	।	…….कोई	भी	स्त्री	विशेषत:	भारत	
में	अपने	 पति	के	खिलाफ	इतनी	जल्दी	नहीं	
कदम	 उठाती	 है	 ..उसे	 पहले	 अपने	 संस्कार,	
रीति-रिवाज	याद	आ	जाते	है	।	अपना	वैवाहिक	
जीवन	वह	तबाह	होते	नहीं	देखना	चाहती	।…
दूसरा	विवाह	भी	पश्चाताप	की	गलियों	में	ही	
भटकता	दिखायी	देता	है	।	
यदि	 एक	 औरत	 प्यार	 की	 असली	 पहचान	
जानती	है	तो	पुरुष	उसे	क्यों	नहीं	पहचान	पाता	
है	 ।	 क्यों	 किसी	 की	 आबरु	 से	 खेलता	 है	 ?	
क्यों	निशा	जैसी	लड़्कियों	को	धोखा	मिलता	है	

।	…कैसे	कोई	निशा	जैसी	लड़्कियों	को	जाल	
में	फाँस	कर	उसके	पँख	तक	को	कुतर	देता	है	
ताकि	वह	उड़्ने	तक	ना	पाए	\	…..एक	बार	
को	 तो	 ऎसा	 लगने	 लगता	 है	 कि	 औरत	 का	
जन्म	शायद	दर्द	ही	दर्द	सहने	के	लिए	हुआ	
है	,जहाँ	उस	दर्द	की	परिधि	भी	नहीं	है	।	नारी	
प्रकृति	का	 एक	 वरदान	 है	 पर	 उसे	 कुचलना	
कहाँ	की	शान	है	।	….कई	ऎसे	पुरुष	भी	है	जो	
बाहर	ठाट-बाट	के	साथ	दिखायी	पड़्ते	है	मानों	
इज्जत	का	पिटारा	लेकर	घूम	रहे	हॊ	…इनके	
मुख	से	नारी	प्रगति	कॆ	लम्बे–चौड़े	आख्यान	
,भी	सुनने	को	मिल	सकते	है	,पर	आंतरिक	रुप	
में	वे	अपने	ही	घर	की	स्त्रियों	से	हैवानियत	
की	शक्ल	में	रुपांतरित	होते	दिखायी	देते	है	।	
…कई	दफा	ऎसा	भी	महसूस	किया	गया		कि	
पुरुष	 वर्ग	बहुत	 ही	 इगोश्टिक	होता	 है	लाख	
गल्ती	 करने	 पर	 भी	 स्त्री	 के	 समक्ष	 उस	
गल्ती	को	जल्दी	कबूल	नहीं	करता	है	,…दूसरे	
शब्दों	में	कहॆं	तो	अहम	का	मारा	होता	है	।ऎसे	
जिद्दी	पुरुष	अपनी	पत्नि	पर	हाथ	उठाता	है	,	
इस	तरह	बिना	गलती	के	भी	नारी	को	बहुत-सी	
यातना	झेलनी	 पड़ती	 है	 ।	………नारी	अपनी	
जन्मदात्री	को	उस	समय	पुकारती	है	कि,,,	
मां	 तूने	 मुझे	 जन्म	 क्यों	 दिया	 ,और	 कितने	
कष्ट	सहूँ	मां	मै	….	

एक	 प्रश्न	 जो	 बहुत	 गहरी	 पैठ	 रखती	 है	 	
अपने	लिए	कब	जीना	सीखेगी	नारी……तू	अबला	
ही	इस	संसार	से	विदा	हो	जाएगी	यह	सोचते	
हूए	कि	हे	ईश्वर	अगले	जन्म	में	मुझे	औरत	
न	बनाना	….।	जो	नारी	अपने	पति	की	लंबी	
उम्र	के	लिए	कामना	करती	है	,निर्जला	व्रत	
करती	है	,,पति	के	बिना	अपने	जीव्न	को	अधूरा	
समझती	है	………..काश	की	इस	समाज	का	हर	
पुरुष	इस	बात	पर	गौर्तलब	रह	पाता	।	दोनों	के	
रिश्ते	की	मजबूती	होती	है	प्यार	और	विश्वास	
न	कि	असत्य	बोलना,	दगा	करना	,भावना	को	

D D D D D

WOMEN EMPOWERMENT: AN ILLUSTRATION OF SELF HELP GROUPS 

SusheelambaI.M.N
Research scholar, School of Education, RCV Belagavi 

Organizing women for collective action is imperative to bring about major changes in their lives.  Individually, women cannot 

overcome powerlessness. This happens only when women come together as  an organic unit, discover strength of commonality 

and bonds of solidarity and initiate joint action. They  need to collectively organize for their self-image and therefore social image. 
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The role of women’s  organization is no longer restricted to influencing state policies. It    encompasses handling cultural struggle, 
contenting the power structure in tradition, religion, class and gender. The disadvantages facing  women are manifold. It is real 

ized that broad-based large scale movement of women with a strong base at  the grass-roots would playa crucial role in organizing 

women for their collective empowerment. The self- Help Groups (SHG) is an important mechanism of empowering women. By 
organizing poor women into groups, they not only expand options available to them for their development but also provide them with 

opportunities to develop the confidence and skills requiring to exercise their choice and simultaneously bring about a change in the 
attitude of men towards women. 

Key words: Women empowerment, Self-Help-Group, organization, solidarity, policies 

Women empowerment: Women empowerment refers to 
increasing the spiritual practical, social,  educational, 

gender or economic strength of individuals and communities 
of women. It is a process and  the outcome of the process, by 
which women challenge gender based discrimination against 
women/men in all the institutions and structures of society. 

Self Help Group: A SHG is a collection of people who have 
common problems that cannot be solved individually, and 
therefore decide to form a group and take joint action to solve 
the problems. It is an important mechanism of empowering 
women. By organizing poor women into groups, they not only 
expand options available to them for their development but 
also provide them with opportunities to develop the confidence 
and skills requiring to exercise their choice and simultaneously 
bring about a  change in the attitude of men towards women. 
The contemporary origin of SHG is the Grameen Bank of Ban-
gladesh, established for the poor in 1975. 

Some of the tangible benefits of SHGs 
i) Promotion of thrift and savings: Most SHG programmes in-
sist on regular savings generally a fixed small amount mostly 
by the members. Such compulsory savings lead towards grad-
ual accumulation of  bigger funds. 

ii) Improved loan receivers: The peer pressure based on joint 
liability brings about a remarkable improvement in loan recov-
eries, leading to improved loan recycling and continues access 
to borrowing. 

iii) Cost efficiency, better access to institutional credits: The 
SHGs help rule poor in gaining better access to formal insti-
tutional credits. 

Other resultant benefits. not directly related to credit, of 
the SHC approach are: 
i) SHGs being people centered organization can take up var-
ious development activities in the areas of  education. water 
supply, environmental, sanitation, road access. electric power 
availability and even telecommunication facilities and so on. 

ii) As most SHGs are for women members, they can help en-
sure gender equality and women’s empowerment. The em-
powerment of women through self help groups would lead to 
benefits not only for the women but also for the family and 
community as a whole through collective action for develop-
ment. These groups, have a common perception of need and 
an impulse towards collective action. 

iii) SHGs can help implement income generation pr6grammes 

by collectively addressing entrepreneurial problems such as 
providing of inputs, improving production and marketing facili-
ties and obtaining better terms through their collective bargain-
ing strength etc. 

Organizing self-help groups has been a popular activity with 
NGOs since the 1980. In recent years, several other state and 
national level institutions have accepted the SHG concept as- 
well. Many nationalized banks and commercial banks, for e.g., 
are willing to provide credit to SHGs. 

The CAS A Experience : CASA (Church’s Auxiliary for so-
cial Action) views SHGs as too for community organization, 
as activity of socio-economic development and strategy for I’ 
women’s empowerment.CASAorganises SHGs with the objec-
tive of: 

I) Inculcating a self-help attitude among the womenfolk. 

2) Development of collective leadership. 

3) Enhancing effective women’s participation, control and au-
thority over their development affairs. 

4) Promoting savings habits, developing an indigenous bank 
system within the village and eliminating exploitation by money 
lenders. 

5) Federating these groups under one umbrella or apex body 
as to promote women’s solidarity and eventually, women ‘em-
powerment 

Process of Empowerment: Women have acted in various 
ways-from continuing to stay oppressed to taking on attitudes 
of power they see around. By and large, they have negotiated 
rather than confronted; maintained relationship rather reject 
them altogether. This is visible in their encounter with the com-
munity and now, increasingly in panchayats. Their immediate 
environ, the home is the last one of demonstrated change. 

It is experienced that the process of shedding off “powerless-
ness” has emerged through organizational activities at various 
levels-the home, community and society. These are demon-
strated more at a conceptual level. Often these are intertwined 
through continuous struggle for change in women’s position at 
home, in the community and in the society as a whole. 

The first stage of empowerment is visible when they can dis-
tance themselves from a given situation and recognize the 
structures of power. They learn to analyses the situation in 
which they are. The next stage in this process is when women 
experience the change to protest is experienced. And this is 
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possible in the collectiveness and through organizing efforts. 
In the third stage. a more mature stage. realization emerges. 

Role of the state and Government support: The issue of 
the state and its relationship to organization of women. partic-
ularly poor women. has been the subject of much debate. The 
state is responsible for formulating progressive legislation as 
well as channelizing resources to women. Sensitization of the 
state at several levels is an essential component of the strat-
egy. Firstly, the policyrnakers need to be aware of the ground 
realities, that is, the needs and constraints of poor women. 
Programmed and policies committed to provide women’s ac-
cess to social and economic resources need to be made. The 
Indian Constitution is committed to gender equality and this 
can provide women with a tool in their struggle. However, only 
a favorable policy on paper does not achieve enough. There 
has to be a struggle from the ground to get it implemented. It 
requires positive attitude, commitment and support from the 
Government to achieve their objective. 
CONCLUSION : In the wake of deep rooted male-bias in the 
society, women remain powerless and oppressed. Individually, 
women cannot bring about the desired changes in the gen-
der relations as it exists. Organizing themselves to Bing about 
positive changes in their lives is critical. Collective struggles 
have a far-reaching impact on their lives and it thus, becomes 

a major strategy to achieve empowerment. We represent half 
the world’s population, and gender inequality exists in every 
nation on the planet, until women are given the same opportu-
nities that men are, entire societies will be destined to perform 
below their true potentials, the greatest need of the hour is 
change of social attitude to women 

However, the process of empowerment is not easy. Major 
resistance and conflict situations emerge in the struggles for 
empowerment which can only be faced in “collectiveness. 
Women’s organization, though extremely important, need wid-
er support from the society. Local struggles need to be linked 
to large-scale political and economic powers. Government has 
to be responsive and willing to promote and accelerate the 
process of empowerment. Struggle from the grass-root needs 
to be linked to the state’s initiative in the endeavor to achieve 
the desired goal of women’s empowerment. 
The emergence of the SHGs had a great impact on the lives 
of the local people, particularly the women of the backward 
region. 

The socio-economic activities of the SHGs have generated 
enormous collective strength among the womenfolk. In most 
village women’s participation in decis ion making was non-ex 
istent. In these very areas today, women have been elected to 
head panchayats. 

D D D D D

PANINEEYAM : HUMANITIES AND LINGUISTIC SCIENCES 

Poornima. P. S
Asst. Prof., of English ,Government Arts College, Bangalore-I E-mail: poomimabagali@yahoo.in

Nature is mysterious to mankind. It is the awe about nature 
that made man to worship nature. However, as the centu-

ries passed by, man tried to find some order in the universe: 
the  movement of the celestial bodies, the natural calamities, 
etc., The faculty of reasoning compelled man to find out the 
relationship between cause and effect, This in turn led to the 
data he began a hypothesis based on his experience and tried 
to check the natural  the data he began a hypothesis based 
on his experience and tried to check the natural phenom-
enon. The inquisitive nature as well as the logic of man led 
him to observe things systematically leading to science. At the 
same time he discovered that certain things are beyond sicne 
and beyond his imagination. The vaguene s of the abstract 
things would alway puzzle him. Here he could not apply sci-
entific rules no!’ could verify or reproduce them. However, he 
would derive immense pleasure out of such abstract things. 
Hence the emergence of humanities. And all these could be 
expressed through a boon of man, the language, a concrete 
thing. 

Now, language ha s acquired the status of science with its sys-
tematic approach and evolution over the centuries, additions 
and deletions, borrowings from other languages across the 
globe especially after colonialism. Thanks to colonialism. Now 
no one can claim being a native speaker. E en, English was 
not the native language 0 England. Noam C’hornsky says in 
his works that a native speaker is dead. If we trace the origin 

of English language, it is the Anglo-Saxons who would speak 
what we no call archaic / old English. When they invaded En-
gland, English was not the language of the land. Their lan-
guage and the native language of England influenced each 
other leading to t re emergence of English. 

When the life of man settled, he began experimenting with 
the words. He began imitating nature to add a repertoire of 
words to his vocabulary to master them. Coincidentally similar 
things happened world over more or less in the same fash-
ion. Gradually language became a tool of the wise and the 
power relations begain equating wisdom of an individual with 
the power. Hence the colonizers’ languages are dominant 
wherever they established their power and the languages of 
the colonized countries deemed t be inferior or made subser-
vient. The language of colonized countries is also looked at 
as inferior. A linguist studies the origin, development or evo-
lution of a language over the centuries. And he/ she will have 
a criterion to assess the languages of other cultures from his 
own standards. Based on the advancement in the languages, 
a culture is assessed. There is a bias while doing so. Since 
linguistics is a discipline practised academically in the West, 
there is a tendency to b little the status of the languages of the 
East. The scientific approach employed in judging a language 
n ed not hold true to other languages. No two languages can 
be compared from a linguist’s point of view, however similar 
they might appear to be. For the cultural context, milieu, power 
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structure or economic status of any two countries cannot be 
similar at any given point of time. Each language is unique . 
Hence each languages needs to be studied in its own right. 

Man is a social being. His interactions with his fellow beings 
have given rise to more and more new words to encompass 
his feelings and expressions. Surprisingly, without the knowl-
edge of the world outside their immediate surroundings, man 
ha s expressed his emotions in more or less similar maIU1 
worldwide. ‘T he expressions of each nation have transcended 
the geographical boundaries. Mankind has a similar pattern 
when it comes to his verbal expressions: the words used in 
social interaction, like greetings, wishes, in pursuit of formal 
knowledge, personal relations and the like. In this regard, lin-
guistics as a systematic  study of a language can be accepted. 
However, there are many aspects where languages differ dras-
tically as far as morphology, syntax, phonetics are concerned. 
Of late, the world is going gaga over social media: Face Book, 
Twitter, Instagram, Troll, WhatsApp and the like. Newer and 
newer words are being added to the vocabulary to catch the 
potential of the youth who give vent to their emotions. The lat-
est technology in Computer Science has to cater to this. The 
Computer Science is a branch of science in the truest sense 
where the data is computed in the desired manner of the de-
sires of man. However, if it has to survive then, it should divert 
its scope to the welfare of man. Although Computer Science is 
a systernatic discipline it is expected to provide entertainment 
/ pleasure like humanities. Thus linguistics and Computer Sci-
ence can work together in the direction of humanities which 
“aim to enlighten, provide wisdom and cultivate good values 
among human beings. 

Now, let us see what humanities meant earlier and now. Hu-
manities are academic disciplines that study some aspects of 
human society and culture. In the renaissance period, the term 
was  an antonym to divinity and referred to what is now called 
classics. It was a main area of secular study in the universities 
at that time. Today, the humanities are the antonyms to natural 
and sometimes social sciences and professional training. The 
methods used in humanities are primarily critical or speculative 
and have a significant historical element. This distinguishes 
humanities from the mainly empirical approaches of the nat-
ural sciences. However, unlike the sciences, it has no central 
discipline. The humanities include ancient and modem lan-
guages, literature, philosophy, geography, history, religion, art 
and musicology. 

The word “humanities” is derived from the Reanissance Latin 
expression studia humanitatis, or study of humanitas ( a classi-
cal Latin word meaning- in addition to “humanity” - “culture, re-
finement, education” and specifically, an “education befitting a 
cultivated man”). This course in the 15th century would encom-
pass grammar, poetry, rhetoric, history, and moral philosophy, 
primarily derived from the study of Latin and Greek classics. 
Being a professor of English, I would like to take up literature, 
one of the branches of humanities for discussion at the outset. 
Literature is a term that does not have a universally accept-
ed definition, but which has variably included all written work: 

writing that possesses literary merit; and language that fore-
grounds literariness, as opposed to ordinary language. Ety-
mologically, the term derives from Latin literatura/litteratura i.e, 
“writing formed with letters”. Some definitions include spoken or 
sung texts. Literary works are meant to provide pleasure. Liter-
ature is teaching by delighting. A person who studies literature 
will have a wider knowledge of the world, empathy towards the 
people of other nationalities since he comes across the psy-
che of the other nationalities through their literature. Next, let 
me take up Philosophy, another major branch of humanities. 
Etymologically, Philosophy means “love of wisdom”. It gener-
ally studies problems concerning matters such as existence, 
knowledge, justification, truth, justice right and wrong” beauty, 
validity, mind and language. It bas a systematic approach and 
hence can be regarded as science to some extent. However, 
it distinguishes itself from other ways of addressing the issues 
by its critical approach and reliance on reasoned argument, 
rather than experiments. An exception to this is experimental 
philosophy. Earlier, in ancient Greece, philosophy was divided 
into three sciences: physics, ethics and logic. Today, the main 
fields of philosophy are logic, ethics, metaphysics and episte-
mology. Still, it continues to overlap with other disciplines. The 
field of semantics, for example, brings philosophy into contact 
with linguistics.

Let us look at the other branches of humanities: classics, his-
tory, archaeology etc. Classics, in the Western academic tra-
dition, refer to the studies of the cultures of classical antiquity, 
namely ancient Greek, Latin and Roman cultures. Classical 
studies are considered to be the cornerstones of the human-
ities. However, its popularity declined during the 20th century. 
Probably the reason behind this is the galloping pace in the 
advancement of science and technology which refutes the 
knowledge of the yore. History is systematically collected in-
formation about the past. As a field of study, history refers to 
the study and interpretation of the record of humans, societies, 
institutions and any topic that has changed over time. Tradi-
tionally, history was a part of the humanities. In the modem ac-
ademia, History is occasionally classified as a social science. 
Law and politics is another important branch of humanities. 
Law means a rule that is enforceable through institutions. The 
study of law crossed the boundaries between the social sci-
ences and humanities. It has been defined as a “system of 
rules”, as an “interpretive concept” to achieve justice, as an 
“authority” to mediate people’s interests. Laws are politics, 
because politicians create them. Law is philosophy, because 
moral and ethical persuasions shape their ideas. Law tells 
many of history’s stories, because statutes, case law and cod-
ifications build up over time. And law is economics, because 
any rule about contract, tort, property law, labour law, company 
law and many more can have long-lasting effects on how pro-
ductivity is organised and the distribution of wealth. Thus law 
is related to the main domains of human life and hence plays a 
very significant role in the study of humanities. 
Linguistics is the discipline that studies the language in broad 
and general perspective. The scope of linguistics covers all 
aspects and components of language. The evolution of human 
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language has been a topic of great interest to linguists. The 
branches of linguistics depend on the focus given to each as-
pect: society, syntax, relation between language and the brain, 
culture of the region, etc. 

Theoretical Linguistics: this branch is also referred to as 
generative linguistics. The theory was propounded by Noam 
Chomsky in 1955 in his great work ‘The Logical Structure of 
Linguistic Theory’. The aim of this branch was to characterize 
the nature of human linguistic knowledge or eompetenee(rep-
resented in the mind as a mental grammar) is to explain or 
account for what speakers know which permits them to speak 
and comprehend speech or sign (the language of the deaf). 
The production and comprehension of speech is referred to as 
performance, distinct from competence but dependent on it. 

Descriptive Linguistics: this provides analyses of the 
grammars of particular languages and language families like 
Indo-European languages, African languages from both his-
torical and synchronic perspectives. Historical linguistics is 
concerned with a theory of language change: why and how 
languages develop. The philologists Grimm and Hermann 
Paul, developed this method in the nineteenth century. This 
comparative method was used to compare languages in the 
attempt to determine which languages are related and to es-
tablish families of languages and their roots. 

Anthropological or Ethno-linguistics: This branch focuses 
on languages as part of culture and society, including language 
and culture, social class, ethnicity and gender. It is also called 
Sociolinguistics. Both applied linguists and sociolinguists are 
interested in language planning, literacy, bilingualism, and 
second language acquisition. Applied linguistics covers such 
areas as discourse and conversational analysis, language as-
sessment, language pedagogy as well. 

Computational Linguistics: this is concerned with computer 

applications like automatic parsing, machine processing and 
understanding, computer simulation of grammatical models 
for the generation and parsing of sentence. Computational 
linguistics, a branch of Artificial Intelligence has the goal of 
modelling human language as a cognitive system. 

Mathematical Linguistics: Here the linguist studies the for-
mal and mathematical properties of language. Pragmatics 
studies language in context and the influence of situation on 
meaning. Neurolinguistics is concerned with the biological ba-
sis of language acquisition and development and the brain/
mind/language interface. This brings linguistic theory to bear 
on research on language disorders following brain injury and 
the research involving the latest technologies in the study of 
brain imaging and processing. 

Psycholinguistics: It is a branch of linguistics concerned with 
linguistic performance the production and comprehension of 
speech (or sign). Here the researchers study how children 
acquire the complex grammar which underlies language use. 

If we look at the depth of both humanities and linguistic scienc-
es, a combination of both appears to be ideal for the present 
world. The world is a global village now. People migrate from 
place to place and from one continent to another. In such a 
scenario, one should not pursue one’s education exclusively in 
science. Science is for utility, whereas study of humanities is 
for the pleasure as well as for the well being of the individual. 
A man in the 21st century should strike a balance between 
both since scientific gadgets bring us happiness and study of 
humanities bring us peace of mind. 
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ºÀÄzÀÄUÀ¯ÁgÀzÀ zÀÄBR :  ºÉuÉÆÚ¼ÀV£À fÃªÀ PÁgÀÄtåzÀ ¨É¼ÀPÀÄ
(¹ÛçÃAiÉÆ¼ÀV£À vÀÄªÀÄÄ®UÀ¼À C£ÁªÀgÀt)

¥ÉæÃªÀÄ, gÀÆ¥À J¸ï
J¸ï.eÉ.Dgï. ªÀÄ»¼Á ¥ÀzÀ« ¥ÀÆªÀð PÁ¯ÉÃdÄ, gÁeÁf£ÀUÀgÀ, ¨ÉAUÀ¼ÀÆgÀÄ.

ªÀ¸ÀAvÀ PÀtÚ©gÁ£ï «gÀavÀ ‘J VæÃ¥sï lÄ §j’ JA§ 
¸ÀAzÀ±Àð£À ¥ÀoÀåªÉÇAzÀÄ ‘ºÀÄzÀÄUÀ¯ÁgÀzÀ zÀÄBR’ JA§ 
²Ã¶ðPÉ¬ÄAzÀ ºÉÆgÀ§A¢zÉ.  EwÛÃa£À ¹ÛçÃ ̧ ÀAPÀxÀ£ÀUÀ¼À°è 
CvÀåAvÀ ¥ÀæªÀÄÄRªÁV UÀÄgÀÄw¹PÉÆArgÀÄªÀ F PÀÈw 
¸ÁévÀAvÀæöå ¥ÀÆªÀðzÀ°è ºÀÄnÖ  UÀAqÀ, ªÀÄ£É, ªÀÄPÀÌ¼ÀÄ JA§ 
ZËPÀnÖ£ÉÆ¼ÀUÉ EzÀÄÝPÉÆAqÉ, ¸ÀªÀiÁd ªÀÄÄT aAvÀ£ÉUÉ 
vÀªÀÄä£ÀÄß vÉÆqÀV¹PÉÆAqÀÄ ¥Àæ¹¢Þ ¥ÀqÉzÀ 12 ¹ÛçAiÀÄgÀ 
fÃªÀ£ÀUÁxÉAiÀÄ£ÀÄß ¸ÀAzÀ±Àð£ÀzÀ ªÀÄÆ®PÀ vÉgÉ¢qÀ®Ä 
¥ÀæAiÀÄwß¸À¯ÁVzÉ.  ¸ÁévÀAvÀæöå£ÀAvÀgÀzÀ PÁ®WÀlÖzÀ°è 
vÀªÀÄä fÃªÀ£À «ÄwAiÀÄ ªÀvÀÄð®zÉÆ¼ÀVzÀÄÝPÉÆAqÉÃ 
¸ÀªÀÄÄzÁAiÀÄzÀ°è vÉÆqÀV¹PÉÆAqÀÄ D ¸ÀgÀºÀzÀÝ£ÀÄß «ÄÃj 

¨É¼ÉAiÀÄÄªÀ F PÀÈw ¹ÛçÃAiÀÄgÀ fÃªÀ£ÀÄäT PÀxÀ£ÀªÁVzÉ.

¹ÛçÃ dUÀwÛ£À §ºÀÄzÉÆqÀØ ±ÀQÛAiÀiÁzÀ DzÀæðvÉ ªÀÄvÀÄÛ PÀgÀÄuÉ 
£ÀªÀÄä£ÀÄß E¤ß®èzÀAvÉ ¸É¼ÉAiÀÄÄvÀÛzÉ. F PÀÈwAiÀÄ°è £Á®ÄÌ 
¨sÁUÀUÀ½zÀÄÝ, 1. ªÀÄÄ½î£À ºÁ¢AiÀÄ ¥ÀAiÀÄt (DyðPÀ - 
gÁdQÃAiÀÄ dUÀwÛ£À eÉÆvÉ ºÉtÂÚ£À ªÀÄÄSÁªÀÄÄT), 2. 
C£ÀÄgÀÆ¥À ¸ÁAUÀvÀå (C©üªÀÈ¢Þ eÉÆvÉ ªÀiÁ£ÀªÀ ºÀPÀÄÌUÀ¼À 
¨É¸ÀÄUÉ), 3. ªÀÄzÀÄªÉAiÀÄ avÀæUÀ¼ÀÄ (¯ÉÃR¤ JA§ RqÀÎ 
ºÁUÀÄ Cj«£À JgÀPÀ), 4. ªÀÄ£É ªÀÄvÀÄÛ dUÀvÀÄÛ (¸ÁévÀAvÀæöåzÀ 
UÉÆÃqÉUÀ¼ÀÄ) JAzÀÄ «AUÀr¹ ¥ÀæwÃ ¨sÁUÀzÀ®Æè 3 
¹ÛçÃAiÀÄgÀ fÃªÀ£À ¸ÀvÀåUÀ¼À£ÀÄß ¸ÀAzÀ²ð¸À¯ÁVzÉ.



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

63

ISSN 2250 - 3978
 LILAVATI (PRINT)

ºÉtÂÚ£À ¤dªÁzÀ ¨sÁµÉ ªÀiË£À JA§ÄzÀÄ EA¢£À 
¹ÛçÃ «ÄÃªÀiÁA¸ÀPÁgÀgÉ®è M¦àgÀÄªÀ ¸ÀvÀå, DzÀgÉ 
zÀªÀÄ¤vÀ ¸ÀªÀiÁdzÀ M¼ÀUÉ CªÀ¼À£ÀÄß ªÀiÁvÀ£ÁqÀ®Ä 
©nÖzÀÝgÉ, EA¢£À ‘¦vÀÈ ¸ÀA¸ÀÌøw’AiÀÄ J¯Áè ¸ÀvÀåUÀ¼ÀÄ 
ºÉÆgÀ§gÀÄwÛzÀÝªÉÃ£ÉÆÃ?  ¹ÛçÃAiÉÆ¼ÀV£À fÃªÀ PÁgÀÄtåzÀ 
¨É¼ÀQ£À°è ºÉÆ¼ÉAiÀÄÄªÀ ªÀÄvÀÄÛ §zÀÄPÀÄªÀ ¥ÀÄgÀÄµÀ 
¸ÀAªÉÃ¢ ªÀÄ£À¸ÀÄì, CªÀ¼ÉÆ¼ÀV£À ’PÀgÀÄuÉ’ JA§ÄzÀÄ ‘±ÀQÛ’ 
JAzÀÄ w½¢®è §zÀ°UÉ CzÉÆAzÀÄ ‘zË§ð®å’zÀAvÉ 
PÀAqÀÄPÉÆAqÀwzÉ.  DzÀgÉ, ¹ÛçÃAiÉÆ¼ÀV£À PÀgÀÄuÉAiÉÆAzÀÄ 
JµÉÆÖÃ zÁA¥ÀvÀåUÀ¼À£ÀÄß, ¸ÀA§AzsÀUÀ¼À£ÀÄß G½¹zÉ, 
gÀQë¹zÉ, PÁ¦lÄÖ ¨É¼É¹zÉ.  ErÃ PÀÈw zÁA¥ÀvÀåzÀ 
¸ÀTÃ VÃvÀzÀAvÉ PÀAqÀÄ§AzÀgÀÆ D zÁA¥ÀvÀåzÀ°ègÀÄªÀ 
PÀgÀÄuÉ ¤ZÀÑ¼ÀªÁV £ÀªÀÄUÉ PÁtÂ¸ÀÄvÀÛzÉ.  DvÀäUËgÀªÀzÀ 
¥Àæ¨sÁªÀ½AiÀÄ°è ºÉÆ¼ÉAiÀÄÄªÀ ºÉtÂÚ£À CAvÀBPÀgÀt 
PÀgÀÄuÉAiÀÄ gÀ¸ÁzÀæðzÀ°è «ÄAzÉÃ¼ÀÄvÀÛzÉ.  E°è §gÀÄªÀ 
AiÀÄ±À¹é ¹ÛçÃAiÀÄgÀ ¸ÁzsÀ£ÉAiÀÄ »AzÉ CªÀgÀ ªÀÄ£ÀzÉÆ¼ÀV£À 
C¥ÁgÀªÁzÀ PÀgÀÄuÉAiÉÄ PÁgÀtªÉA§ÄzÀÄ ªÀiÁ£À¹PÀ 
£É¯ÉAiÀÄ°è «ªÉÃa¹zÀgÉ ªÀÄ£ÀzÀmÁÖUÀÄvÀÛzÉ.

ªÀÄÄ½î£À zÁjAiÀÄ ¥ÀAiÀÄtzÀ MqÀ£ÁrUÀ¼ÁzÀ ¤ÃgÁ 
zÉÃ¸Á¬Ä, PÉ. ±ÁgÀzÀ ªÉÆÃ¤ ªÀÄvÀÄÛ gÁªÉÄÃ±Àéj 
ªÀªÀÄðgÀªÀgÀÄ «©ü£Àß ¸ÀA¸ÀÌøwAiÀÄ°è ºÀÄnÖ ¨É¼É¢zÀÝgÀÆ, 
ªÀÄÆªÀgÀÄ ©ü£Àß fÃªÀ£À ±ÉÊ°AiÀÄ£ÀÄß gÀÆrü¹PÉÆArzÀÝgÀÆ, 
CªÀgÀ ¤zsÁðgÀUÀ¼ÀÄ PÉ®ªÉÇªÉÄä CZÀ®ªÁVgÀÄwÛzÀÝªÀÅ.  
¤ÃgÁ zÉÃ¸Á¬Ä, CPÀëAiÀÄgÀ£ÀÄß «ªÁºÀªÁV gÁdQÃAiÀÄ 
ªÀÄvÀÄÛ ‘¹ÛçÃ ±ÀQÛ’ ¸ÀAWÀl£ÉAiÀÄ°è vÉÆqÀV¹PÉÆArzÀÝAvÉ, 
±ÁgÀzÁ ªÉÆÃ¤AiÀÄªÀgÀÄ £ÁAiÀÄgï gÀ£ÀÄß ªÀÄzÀÄªÉAiÀiÁV 
¸ÀPÁðgÀzÀ GzÉÆåÃUÀzÀ°èzÀÝªÀgÀÄ, gÁªÉÄÃ±Àéj 
ªÀªÀiÁðgÀAvÀÆ ²ªÀ¸Áé«ÄAiÀÄ£ÀÄß vÀªÀÄä ºÀ¢ªÀÄÆgÀ£ÉÃ 
ªÀAiÀÄ¹ì£À°è M®è¢zÀÝgÀÆ ¨Á®å «ªÁºÀªÁV, 
PÁ¯Á£ÀAvÀgÀ ²ªÀ¸Áé«ÄAiÀÄ£ÀÄß vÉÆgÉzÀÄ ¨Á®UÉÆÃ¥Á® 
ªÀªÀÄðgÀ£ÀÄß ªÀj¹zÀªÀgÀÄ.

¤ÃgÁ zÉÃ¸Á¬ÄAiÀÄªÀgÀÄ CPÀëAiÀiïgÀ£ÀÄß «ªÁºÀªÁUÀÄªÀ 
ªÀÄÄ£Àß £ÉÃgÀªÁV, ¤©üÃðqÉ¬ÄAzÀ J®èªÀ£ÀÄß 
ªÀÄÄ¯Áf®èzÉ ªÀiÁvÀ£ÁqÀÄwÛzÀÝgÀÄ, DzÀgÉ ªÀÄzÀÄªÉAiÀÄ 
£ÀAvÀgÀ CªÀgÀÄ ºÀ®ªÁgÀÄ ºÉÆAzÁtÂPÉUÀ¼À£ÀÄß C¤ 
ªÁAiÀÄðªÁV ªÀiÁrPÉÆ¼Àî¨ÉÃPÁUÀÄvÀÛzÉ. CªÀgÉÃ ºÉÃ¼ÀÄ 
ªÀAvÉ, ªÀÄzÀÄªÉAiÀÄ ªÉÆzÀ®Ä £Á£ÀÄ wÃPÀë÷ÚªÁVzÉÝ,ªÀÄÄZÀÄÑ 
ªÀÄgÉ¬Ä®èzÉ ªÀÄÄPÀÛªÁV ªÀiÁvÀ£ÁqÀÄwÛzÉÝ, AiÀiÁgÀ 
eÉÆvÉUÉ ªÀiÁvÀ£ÁqÀÄwÛzÉÝÃ£É JA§ÄzÀ£ÀÄß ¯ÉQÌ¸ÀzÉ 
ªÀÄ£À¹ì£À°ègÀÄªÀÅzÀ£ÀÄß ºÉÆgÀºÁPÀÄwÛzÉÝ, DzÀgÉ ºÉÆAzÁtÂPÉ 
C¤ªÁAiÀÄðªÁ¬ÄvÀÄ.  F C¤ ªÁAiÀÄðvÉUÉ PÁgÀt ¤ÃgÁ 
zÉÃ¸Á¬ÄAiÀÄªÀgÀ°èzÀÝ PÀgÀÄuÉAiÀÄ ¨sÁªÀªÀ®èzÉ ¨ÉÃgÉAiÀÄ®è.  
F vÀgÀºÀzÀ ¸À¤ßªÉÃ±À ºÀ®ªÁgÀÄ ¹ÛçÃAiÀÄjUÉ §A¢¢ÝzÉ, 
ªÀiÁwVAvÀ dªÁ¨ÁÝj zÉÆqÀØ¢gÀÄvÀÛzÉ, ºÉÆAzÁtÂPÉ 
zÉÆqÀØ¢gÀÄvÀÛzÉ.  F ºÉÆAzÁtÂPÉUÉ PÀgÀÄuÉAiÉÄ ªÀÄÆ® 
JA§ÄzÀÄ vÁwéPÀªÁV M¥Àà¨ÉÃPÁUÀÄvÀÛzÉ.  ªÀÄUÀ «Ä»gï 
¨ÉÃgÉÆAzÀÄ ªÀÄ£É ªÀiÁqÀ®Ä ªÀÄÄAzÁzÁUÀ CzÀ£ÀÄß 

¸Àé®àªÀÇ EµÀÖ¥ÀqÀzÀ ¤ÃgÁ¨É£ï £ÀAvÀgÀ UÀAqÀ£À ªÀiÁwUÉ 
¸ÀÄªÀÄä£ÁUÀÄvÁÛgÉ, CzÀÆ CªÀgÀ ªÀÄUÀ vÁ£ÀÄ ¦æÃw¹zÀ 
ºÀÄqÀÄVAiÀÄ eÉÆvÉ «ªÁºÀ«®èzÉ eÉÆvÉVgÀ®Ä ¤zsÀð-
j¹zÀÄÝ EªÀjUÉ ¨ÉÃ¸ÀgÀ vÀj¹zÀgÀÆ CzÀ£ÀÄß CªÀgÀÄ 
ºÉÆgÀºÁPÀzÉ ªÀÄUÀ£À ¸ÀévÀAvÀæöå §zÀÄQUÉ zÁj ©qÀÄvÁÛgÉ. 
ªÀÄUÀ£ÉA§ ªÀÄªÀÄPÁgÀ«zÀÝgÀÆ ¤ÃgÁ F ¤zsÁðgÀPÉÌ 
§AzÀÄzÀÄ CªÀgÀ ̧ ÀévÀAvÀæöå ªÀÄ£À¹ì£À PÉÊUÀ£ÀßrAiÀiÁV PÀAqÀÄ 
§gÀÄvÀÛzÉ.  CzÉÃ jÃw ±ÁgÀzÁ ªÉÆÃ¤ ©.J. D£À¸ïð 
N¢ £ÁAiÀÄgï gÀ£ÀÄß ªÀÄzÀÄªÉAiÀiÁUÀÄvÁÛgÉ ¸ÀPÁðj 
GzÉÆåÃUÀzÀ°èzÀÄÝPÉÆAqÉÃ, zÉºÀ°AiÀÄ ªÁvÁªÀgÀt 
ºÉÆAzÀ¢zÀÝgÀÆ 18 ªÀµÀðUÀ¼ÀªÀgÉUÉ C°è PÉ®¸ÀªÀiÁr 
£ÀAvÀgÀ ¥Áåj¸ï UÉ ºÉÆgÀqÀÄvÁÛgÉ.  ¥ÀvÀæPÀvÀðgÁVzÀÝ 
£ÁAiÀÄgï ªÀÄzÀÄªÉUÀÆ ªÀÄÄ£Àß PÀÄlÄA§zÀªÀjAzÀ 
PÉÆÃ¦µÀÖgÉAzÀÄ ©gÀÄzÀÄ ¥ÀqÉ¢zÀÝgÀÄ, ºÉAqÀwAiÀiÁzÀ 
±ÁgÀzÁgÀ£ÀÄß MªÉÄäAiÀÄÄ UÀzÀgÀzÉ PÉÃgÀ¼Á¢AzÀ zÉºÀ°UÉ 
§AzÀÄ £É¯É¹ PÀªÀÄÄå¤µïÖ ¥ÀPÀëzÀ°è UÀÄgÀÄw¹PÉÆAqÀÄ 
vÁ¼Éä¬ÄAzÀ¯É §zÀÄPÀÄvÁÛgÉ.  fÃªÀ£ÀzÀ ¸ÀAzsÁåPÁ®zÀ°è 
¥ÁQð£ï ¸À£ï gÉÆÃUÀPÉÌ vÀÄvÁÛV £ÀgÀ¼ÀÄªÁUÀAvÀÆ 
±ÁgÀzÁ ªÉÆÃ¤AiÀÄªÀgÀ PÀgÀÄuÉAiÀÄ ¢Ã¥À CªÀgÀ£ÀÄß 
ºÉZÀÄÑ DgÁªÀÄªÁV §zÀÄPÀÄªÀAvÉ ªÀiÁqÀÄvÀÛzÉ.  D 
¸ÀAzÀ¨sÀðzÀ°è ±ÁgÀzÁ ªÉÆÃ¤AiÀÄªÀgÀÄ vÉÆÃj¹zÀ D¸ÉÜ, 
¦æÃw, zÀAiÉÄ J®èªÀÇ C«¸ÀägÀtÂÃAiÀÄªÁzÀªÀÅUÀ¼ÀÄ.  
gÁªÉÄÃ±Àéj ªÀªÀiÁðgÀªÀgÀÄ ªÀÄzÀÄªÉAiÀiÁV CªÀgÀ UÀAqÀ£À 
PÀÄlÄA§zÉÆA¢UÉ ZÉ£ÁßVzÀÝgÀÄ, ²ªÀ¸Áé«ÄAiÀÄªÀgÉÆA¢UÉ 
ºÉÆA¢PÉÆ¼Àî¯ÁUÀzÉ EªÀgÉ ªÀÄÄAzÉ ¤AvÀÄ CªÀ-
jUÉ ¨ÉÃgÉÆAzÀÄ ªÀÄzÀÄªÉ ªÀiÁr¸ÀÄvÁÛgÉ.  £ÀAvÀgÀ 
¨Á®UÉÆÃ¥Á® ªÀªÀÄðgÀ£ÀÄß ¦æÃw¹ «ªÁºÀªÁUÀÄvÁÛgÉ. 

ºÉuÉÆÚ¼ÀV£À PÀgÀÄuÉAiÀÄ ¥ÀæwÃPÀªÉ ̧ ÀA§AzsÀ ̧ Àj¬Ä®èzÁUÀ, 
vÁªÉÃ ªÀÄÄAzÉ ¤AvÀÄ vÀ£Àß UÀAqÀ¤UÉ E£ÉÆßAzÀÄ 
ºÉtÄÚ £ÉÆÃr ªÀÄzÀÄªÉ ªÀiÁr¹zÀÄzÀÄ PÀgÀÄuÉAiÀÄ 
¸ÁAzÀævÉAiÀÄ£ÀÄß »VÎ¸ÀÄvÀÛzÉ.  gÀAUÀPÀ«ÄðAiÀiÁV £Àl£ÉAiÉÄ 
fªÁ¼À ªÀiÁrPÉÆAqÀ gÁªÉÄÃ±ÀéjÃ ªÀªÀiÁðgÀ ªÀÄªÀÄPÁgÀ 
ªÀÄ£ÉÆÃ«eÁÕ£À ªÀÄvÀÄÛ vÁwéPÀvÉAiÀÄ »£Éß¯ÉAiÀÄ°è 
¸ÀjAiÀiÁzÀ ¤zsÁðgÀªÁVvÉÛAzÀÄ ºÉÃ¼À§ºÀÄzÁVzÉ.

‘C£ÀÄgÀÆ¥À ¸ÁAUÀvÀå’ (C©üªÀÈ¢ÞAiÀÄ eÉÆvÉ ªÀiÁ£ÀªÀ 
ºÀPÀÄÌUÀ¼À ¨É¸ÀÄUÉ) zÀ ¨sÁUÀzÀ°è §gÀÄªÀ PÁåy ²æÃzsÀgï, 
PÉÆ¬Äè gÁªï ªÀÄvÀÄÛ E¼Á¨sÀmï, ¨sÁgÀvÀzÀ £ÀªÀ £ÁUÀ-
jÃPÀ ¸ÀªÀiÁdzÀ ¥ÁægÀA¨sÀzÀ°è ¸ÁªÀðd¤PÀªÁV 
UÀÄgÀÄw¹PÉÆAqÀ ªÀÄ»¼ÉAiÀÄªÀgÀÄ.  vÀªÀÄä vÀ£ÀªÀ£ÀÄß «ÄÃj 
¨Ë¢ÞPÀªÁV ¨É¼ÉzÀªÀgÀÄ.  PÁåyAiÀÄ£ÉßÃ vÉUÉzÀÄPÉÆAqÀgÉ, 
gÀµÁåzÀªÀgÁzÀ EªÀgÀÄ ²æÃzsÀgïgÀ£ÀÄß JgÀqÀ£É ¥ÀwAiÀiÁV 
ªÀj¸ÀÄvÁÛgÉ.  ²æÃzsÀgï PÁ¬Ä¯É ©zÁÝUÀ®AvÀÆ 
CvÀåAvÀ dvÀ£À¢AzÀ DgÀÄ wAUÀ¼ÀÄUÀ¼À PÁ® CªÀ£À£ÀÄß 
£ÉÆÃrPÉÆ¼ÀÄîvÁÛgÉ.  £ÁUÀjÃPÀ ºÀPÀÄÌUÀ½UÁV ºÉÆÃgÁl 
ªÀiÁqÀÄvÀÛ¯É, ̧ ÁªÀðd¤PÀ ̧ ÀA¸ÉÜUÀ¼À°è ºÀ®ªÀÅ ºÀÄzÉÝUÀ¼À£ÀÄß 
C®APÀj¹ eÉÆvÉUÉ UÀAqÀ£À£ÀÄß £ÉÆÃrPÉÆAqÀÄ 
§zÀÄPÀÄvÁÛgÉ.  CªÀ£À ¸Á«£À £ÀAvÀgÀ ErÃ fÃªÀ£À 
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CªÀ£À ªÀÄzsÀÄgÀ £É£À¦£À¯Éè §zÀÄPÀÄªÀ PÁåyAiÀÄ PÀgÀÄuÉ 
E°è G¯ÉèÃT¸À ¨ÉÃPÁVzÉ.

PÁåy JAvÀºÀ PÀgÀÄuÉAiÀÄÄ¼Àî ªÀÄ»¼ÉAiÉÄAzÀgÉ, 
ªÀÄPÀÌ¼ÁUÀ¢zÀÝgÀÆ ¨sÁgÀvÀ¢AzÀ £ÀAzÁ ©¸É¯ï 
JA§ÄªÀªÀgÀ£ÀÄß zÀvÀÄÛ ¥ÀqÉzÀÄ ¸ÁPÀÄvÁÛgÉ.  £À£ÀUÀÆ 
²æÃzsÀgïUÀÆ MAzÀÄ ªÀÄUÀÄ ̈ ÉÃPÉAzÀÄ wÃgÀ ºÀA§°¹zÉÝªÀÅ, 
FUÀ £Á£ÀÄ zÀvÀÄÛ ¥ÀqÉzÀ £ÀAzÁ ©¸É¯ï £À«Ää§âgÀ ªÀÄUÀÄ 
JAzÀÄ ¥ÁæAd® ªÀÄ£À¹ì¤AzÀ £ÀÄrAiÀÄÄvÁÛgÉ. ̈ sÁgÀvÀzÀ°è 
ªÀÄ»¼Á DAiÉÆÃUÀUÀ¼À ¸ÀA¸ÉÜAiÀÄ°èzÀÝ PÉÆ¬Äè gÁªï 
E°è £É£À¥ÁUÀÄvÁÛgÉ, vÀªÀÄä ¥Àw gÁAiÀiï£À£ÀÄß vÀªÀÄä 
ºÀ£ÉÆßAzÀ£É ªÀµÀðPÉÌ ªÉÆÃ»¹ ªÀÄzÀÄªÉAiÀiÁzÀ PÉÆ¬Äè, 
CªÀgÀ ªÀÄ£ÉAiÀÄ J¯Áè dªÁ¨ÁÝjAiÀÄ£ÀÄß ªÀ»¹PÉÆ¼ÀÄîvÁÛgÉ. 
gÁAiÀiï EAUÉèÃAqï £À°è EAf¤AiÀÄjAUï ªÁå¸ÀAUÀ 
ªÀiÁr §AzÁUÀ CªÀ£À£ÀÄß «ªÁºÀªÁUÀ®Ä §ºÀ¼À ªÀÄA¢ 
PÁAiÀÄÄwÛzÀÝgÀÄ CµÀÄÖ ¸ÀÄágÀzÀÆæ¦AiÀiÁVzÀÝgÀÄ, DzÀgÀÆ 
DvÀ £À£Àß£ÉßÃ ªÀj¹zÀgÀÄ J£ÀÄßvÁÛgÉ.  PÉ®¸ÀPÉÌ ¸ÉÃjzÀ 
ªÀÄÆgÉ ªÀµÀðzÀ°è ¸ÀéAiÀÄA ¤ªÀÈwÛ ¥ÀqÉzÀ gÁAiÀiï ¥ÀÄ¸ÀÛPÀ 
NzÀÄvÁÛ, UÉ¼ÉAiÀÄgÀ ¸ÀAUÀzÀ°è PÁ® PÀ¼ÉAiÀÄÄvÁÛ£É. F 
«ZÁgÀªÀ£ÀÄß PÉÆ¬ÄèAiÀÄªÀgÀÄ J°èAiÀÄÆ ¥Àæ¸ÁÛ¦¸ÀzÉ vÀ£Àß 
UÀAqÀ£À ¸ÉÆÃªÀiÁjvÀ£ÀªÀ£ÀÄß MªÉÄäAiÀÄÆ »AiÀiÁ½¸ÀzÉ 
CªÀ£À£ÀÄß M¦àPÉÆ¼ÀÄîvÁÛgÉ. ¸ÀAzÀ±Àð£ÀzÀÄzÀÝPÀÆÌ 
CªÀ£À£ÀÄß M¼ÉîAiÀÄªÀ£ÉAzÉ ©A©¸ÀÄvÁÛ, ªÀÄ£ÉAiÀÄ J¯Áè 
¤ªÀðºÀuÉAiÀÄ£ÀÄß ªÀiÁqÀÄvÀÛ¯É, UÀAqÀ£À£ÀÄß ¸ÁQzÀÄÝ 
PÉÆ¬ÄèAiÀÄªÀgÀ PÀgÀÄuÉAiÀÄ®èzÉ ¨ÉÃgÉAiÀÄ®è.  gÉÊ°£À°è 
¥ÀæAiÀiÁtÂ¸ÀÄªÁUÀ ºÀÈzÀAiÀiÁWÁvÀ¢AzÀ ¸ÀvÀÛ gÁAiÀiï 
£À£ÀÄß CvÀåAvÀ ¤°ð¥ÀÛªÁV ¹éÃPÀj¸ÀÄªÀ PÉÆ¬Äè 
PÀgÀÄuÉ vÀÄA©gÀÄªÀ zsÉÊAiÀÄðzÀ ºÉtÄÚ.  EzÉÃ ¸Á°£À°è 
§gÀÄªÀ ªÀÄvÉÆÛAzÀÄ ºÉtÄÚ E¼Á¨sÀmï, ªÉÊAiÀÄQÛPÀªÁV 
PÉÆ¬ÄègÁAiÀiï ªÀÄvÀÄÛ E¼Á¨sÀmï UÉ¼ÀwAiÀÄgÀÄ.  E¼Á¨sÀmï 
UÁA¢üªÁ¢AiÀiÁV ‘¸ÉÃªÁ’ JA§ ¸ÀéAiÀÄA GzÉÆåÃV 
ªÀÄ»¼ÉAiÀÄgÀ ¸ÀAWÀ ¸ÁÜ¦¹zÀªÀgÀÄ.  PÁ¯ÉÃfUÉ ¸ÉÃgÀÄªÀ 
ªÉÆzÀ¯É gÀªÉÄÃ±ÀgÀ ¥ÀjZÀAiÀÄªÁV ¸ÀÄzÉÊªÀªÉA§AvÉ 
d£ÀUÀtwAiÀÄ ¥ÀÆªÀð¨sÁ«AiÀÄ ¸À«ÄÃPÉë ªÀiÁqÀÄªÀ 
¥ÁæeÉPïÖ MAzÀÄ EªÀgÀ PÁ¯ÉÃfUÉ §gÀÄvÀÛzÉ.  «zÁåyð 
£ÁAiÀÄPÀgÁVzÀÝ gÀªÉÄÃ±ïgÉÆA¢UÉ E¼Á¨sÀmï MAzÉÃ 
vÀgÀUÀwAiÀÄ°è N¢zÀªÀgÀÄ,  F ¸À«ÄÃPÉëUÉ E§âgÀÆ 
eÉÆvÉUÉ ºÉÆÃV «ÄÃ£ÀÄUÁgÀgÀ UÀÄr¸À®ÄUÀ¼ÀÄ ªÀÄvÀÄÛ 
§qÀªÀgÀ PÉÃjUÀ¼À°è ¸À«ÄÃPÉë £ÀqÉ¸ÀÄvÁÛgÉ £ÀAvÀgÀ ¥ÀgÀ¸ÀàgÀ 
CjvÀÄ «ªÁºÀªÁUÀÄvÁÛgÉ. ̧ ÀªÀiÁd ̧ ÉÃªÀPÀgÁV gÀªÉÄÃ±ï 
AiÀiÁªÁUÀ®Æ zÉÃ±À ¸ÉÃªÉAiÀÄzÉ aAvÉ DzÀgÉ E¼Á¨sÀmï 
zÉÃ±À ¸ÉÃªÉAiÀÄ eÉÆvÉUÉ PÀÄlÄA§ ¤ªÀðºÀuÉAiÀÄÆ CªÀgÀ 
ªÉÄÃ°vÀÄÛ.  vÀ£Àß UÀAqÀ zÉÃ±À ¸ÉÃªÀPÀgÉAzÀÄ ºÉªÉÄä¬ÄAzÀ 
ºÉÃ¼ÀÄªÀ E¼Á¨sÀmï ©.J., J¯ï.J¯ï.©. ªÀÄÄV¹ ̄ ÁAiÀÄgï 
DV UÀÄgÀÄw¹ PÉÆ¼ÀÄîvÁÛgÉ.  gÀªÉÄÃ±ï PÀÆqÀ zÉÃ±À 
¸ÉÃªÉAiÉÆA¢UÉ JA.J. ªÀÄÄV¹ ¥ÁæzÁå¥ÀPÀgÁUÀÄvÁÛgÉ.  
gÀªÉÄÃ±ï ¸ÁAiÀÄÄªÀ PÀqÉUÁ®zÀªÀgÉUÀÆ MAzÀÄ ¢£ÀªÀÇ 
C£ÁgÉÆÃUÀå¢AzÀ ªÀÄ®VzÀªÀgÀ®è, ¸ÁAiÀÄÄªÀ ¢£À ¨É¼ÀUÉÎ 

£Á£ÀÄ ªÉÄÃ®PÉÌ «±ÁæAwUÉ vÉgÀ¼ÀÄvÉÛÃ£É JAzÀÄ ºÉÃ½, 
CAzÉÃ ªÀÄzÁåºÀß ¸ÁªÀ£Àß¥ÀÄàvÁÛgÉ.  E¼Á¨sÀmï ªÀÄvÀÄÛ 
gÀªÉÄÃ±ïgÀ ¸ÀA§AzsÀ, CªÀgÀÄ ¸ÀvÀÛ ªÉÄÃ¯É E¼ÁgÀ£ÀÄß 
vÀÄA¨Á PÁrzÉ.  vÀÄA¨Á ¸ÀgÀ¼ÀªÁV §zÀÄQzÀ gÀªÉÄÃ±ï 
E¼ÁgÀ PÀgÀÄuÉ¬ÄAzÀ¯É ¸ÀÄRªÁVzÀÝgÀÄ JA§ÄzÀ£ÀÄß E°è 
UÀÄgÀÄw¸À§ºÀÄzÀÄ.

ªÀÄzÀÄªÉAiÀÄ avÀæUÀ¼ÀÄ (¯ÉÃR¤ JA§ RqÀÎ ºÁUÀÄ 
Cj«£À JgÀPÀ) ¨sÁUÀzÀ°è ±ÁAvÁ gÁªÉÄÃ±Àégï gÁªï, 
«ÄÃ£ÁQë ªÀÄÄRfð ºÁUÀÄ C§Æâj bÁAiÀiÁ zÉÃ« 
§gÀÄvÁÛgÉ. ±ÁAvÀ gÁªÉÄÃ±Àégï gÁªïgÀªÀgÀÄ CvÀåAvÀ 
¸ÀA¥ÀæzÁAiÀÄ¸ÀÜ PÀÄlÄA§¢AzÀ §AzÀªÀgÁVzÀÝgÀÄ, 
PÁ¯ÉÃf£À°è NzÀÄªÁUÀ gÁªÉÄÃ±ÀégïgÀ£ÀÄß EµÀÖ¥ÀnÖzÀÝgÀÄ 
DzÀgÉ CªÀgÀ PÀÄlÄA§zÀªÀgÀÄ, EzÀ£ÀÄß ¸À»¸ÀzÉ DvÀ 
gÁdªÀA±À¸ÀÜgÉAzÀÄ, CªÀjUÉ ºÀ®ªÁgÀÄ ºÉAqÀwAiÀÄ-
jgÀÄvÁÛgÉ JAzÀÄ E®è ¸À®èzÀÝ£ÀÄß ºÉÃ½ ±ÁAvÁ-
jUÉ ¨ÉÃgÉÆ§âgÀ eÉÆvÉ ªÀÄzÀÄªÉ ªÀiÁrzÀgÀÄ.  Dz-
ÀgÉ ªÀÄzÀÄªÉAiÀiÁzÀ ªÉÆzÀ® UÀAqÀ£À eÉÆvÉ LzÀÄ ªÀµÀð 
PÀ¼ÉAiÀÄÄªÀµÀÖgÀ°è ±ÁAvÁgÀªÀgÀÄ ¥ÀqÀ¨ÁgÀzÀ »A¸É 
¥ÀqÀÄvÁÛgÉ. DvÀ ºÉÆqÉAiÀÄÄwÛzÀÝ, ¸ÉÆÃA¨ÉÃjAiÀiÁVzÀÝ, 
ªÀÄ£À§AzÀAvÉ ¨ÉÊAiÀÄÄåwÛzÀÝ. EzÉÃ ¸ÀAzÀ¨sÀðzÀ°è 
gÁªÉÄÃ±ÀégÀgÀ §UÉÎ ¢£À¥ÀwæPÉAiÀÄ°è ¸ÀÄ¢ÝAiÉÆAzÀÄ 
¥ÀæPÀlªÁV, D ¸ÀÄ¢ÝAiÀÄ ¥sÉÆÃmÉÆÃzÀ°è UÁA¢üAiÉÆA¢UÉ 
gÁªÉÄÃ±Àégï ¤AwgÀÄªÀÅzÀÄ PÀAqÀÄ§gÀÄvÀÛzÉ.  DUÀ ªÀÄvÉÛÃ 
±ÁAvÁjUÉ gÁªÉÄÃ±Àégï ªÉÄÃ¯É ªÀÄ£À¸ÁìV CªÀgÀ£ÀÄß 
¥ÀvÀæ ªÀÄÄSÉÃ£À ¨sÉÃnAiÀiÁV ¦æÃw ªÉÆ¼ÉAiÀÄÄvÀÛzÉ. M®èzÀ 
UÀAqÀ£À£ÀÄß ¸À»¹PÉÆAqÀÄ §zÀÄPÀÄªÀÅzÀQÌAvÀ CªÀ¤UÉ  
«ZÉÒÃzÀ£À ¤Ãr gÁªÉÄÃ±ÀégÀgÀ£ÀÄß ªÀÄgÀÄ «ªÁºÀªÁUÀÄvÁÛgÉ.  
UÀAqÀ¤AzÀ ºÉÆqÉ¹PÉÆAqÀÄ CªÀ£À£ÀÄß K£ÀÆ C£ÀßzÉ, 
¸ÀºÀdªÁV  ªÀÄ£ÉUÉ ºÉÆÃzÀAvÉ JzÀÄÝ §AzÀÄ ©qÀÄªÀ 
±ÁAvÁgÀ ªÀÄ£ÀzÉÆ¼ÀV£À fÃªÀ¸ÀvÀéªÁzÀgÀÆ K£ÀÄ? 
JA§ÄzÀPÉÌ PÁgÀt, CªÀgÀ°èzÀÝ PÀgÀÄuÉAiÉÄ DVzÉ.  PÉÆ£ÉUÉ 
EªÀgÀ ªÉÆzÀ® UÀAqÀ, gÁªÉÄÃ±ÀégÀgÀ£ÀÄß ¨ÁèPï ªÉÄÃ¯ï 
ªÀiÁrzÁUÀ®Æ MAzÀÆ ªÀiÁvÁqÀzÉ CªÀ£À£ÀÄß PÀë«Ä¹zÀÄÝ 
ºÉuÉÆÚ¼ÀV£À vÁ¼ÉäAiÀÄ®èzÉ ¨ÉÃgÉÃ£ÀÄ PÁgÀt EgÀ®Ä 
¸ÁzsÀå. 

EªÀgÀAvÉ ¸ÀºÀdªÁV §zÀÄQzÀ ªÀÄvÉÆÛ§â ºÉtÄÚ «Ä£ÁQë 
ªÀÄÄRfð.  §gÀªÀtÂUÉAiÀÄ ªÀÄÆ®PÀ vÀ£ÀßzÉ bÁ¥ÀÄ 
ªÀÄÆr¹zÀ EªÀgÀÄ, ¸ÀÄfvïgÀ£ÀÄß «ªÁºÀªÁUÀÄvÁÛgÉ.  
¸ÀÄfvï CvÀåAvÀ ²¹Û£À ªÀÄ£ÀÄµÀå, J®èªÀÇ 
ªÀåªÀ¹ÜvÀªÁVgÀ¨ÉÃPÀÄ JAzÀÄ §AiÀÄ¸ÀÄªÀªÀ£ÁVzÀÝ, DzÀgÉ 
«ÄÃ£ÁQë J®èzÀgÀ°èAiÀÄÆ CªÀåªÀ¸ÉÜ.  JµÉÆÖÃ ¸Áj ²¸ÀÄÛ 
- C²¹Û£À ºÉÆAzÁtÂPÉUÉ ̧ ÀtÚ ̧ ÀtÚ ªÀÄ£À¸ÁÛ¥ÀUÀ¼ÁzÀ¢ÝzÉ. 
DzÀgÉ §gÀªÀtÂUÉ, ¥ÀÄ¸ÀÛPÀzÀ «µÀAiÀÄ §AzÁUÀ E§âgÀÄ ̧ ÉÃj 
ZÀað¸ÀÄwÛzÀÄÝzÀÄ, wzÀÄÝwÛzÀÄÝzÀÄ £ÀqÉAiÀÄÄwÛvÀÄÛ.  D¦üÃ¸ï£À 
¥ÉÆÃ£À£ÀÄß ªÀÄPÀÌ¼ÀÄ §¼À¹zÀgÉ ¸ÀÄfvï ¨ÉÊAiÀÄÄåwÛzÀÝ.  
«ÄÃ£ÁQëAiÀÄªÀjUÉ G¥ÀPÀÄ®¥Àw ºÀÄzÉÝ §AzÁUÀ 
M¥ÀÄàªÀÅzÀÄ, ©qÀÄªÀÅzÀÄ ¤£ÀUÉ ©nÖzÀÄÝ JAzÀÄ vÀtÚUÉ 
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£ÀÄr¢zÀÝ.  CªÀ£À ²¹Û£À ¥ÁoÀªÀ£ÀÄß £Á£ÀÄ PÀqÉAiÀÄªÀgÉUÀÆ 
PÀ°AiÀÄ¯ÁUÀ°®è JA§ PÉÆgÀUÀÄ «ÄÃ£ÁQëAiÀÄªÀgÀ£ÀÄß 
PÁrzÉ.  F E§âgÀ £ÀqÀÄªÉ ¸ÀA§AzsÀzÀ ¸ÉÃvÀÄªÉAiÀiÁV 
¤AwzÀÄÝ ªÀÄªÀÄPÁgÀ ªÀÄvÀÄÛ PÀgÀÄuÉUÀ¼ÉgÀqÉÃ JAzÀÄ 
¸ÀgÀ¼ÀªÁV w½AiÀÄ§ºÀÄzÀÄ.

gÁªÉÄÃ±ÀégÀgÀAvÉ ²æÃªÀÄAvÀgÀ®èzÀ ¸ÀÄfvï, gÁªÉÄÃ±ÀégÀgÀÄ 
±ÁAvÁjUÉ PÉÆlÖAvÀºÀ MAzÀÄ ªÀÄÄPÀÛ ªÁvÁªÀgÀt 
«ÄÃ£ÁQëAiÀÄªÀjUÉ ¸ÀÄfvï ¤ÃqÀ¢zÀÄÝzÀÄ E°è 
UÀÄgÀÄw¸À§ºÀÄzÀÄ.  F ¨sÁUÀzÀ ªÀÄvÉÆÛ§â ºÉ¸ÀgÁAvÀ ¹ÛçÃ 
C§Æâj bÁAiÀiÁzÉÃ«. vÉ®ÄV£À ¥ÀæSÁåvÀ ¯ÉÃRQA-
iÀiÁV UÀÄgÀÄw¹PÉÆArgÀÄªÀ EªÀgÀÄ ªÀgÀzÀgÀ£ÀÄß 
«ªÁºÀªÁUÀÄvÁÛgÉ. ªÀgÀzÀ M§â M¼ÉîAiÀÄ NzÀÄUÀ£ÁVzÀÝ, 
EAVèÃµï ªÀÄvÀÄÛ vÉ®ÄUÀÄ ¸Á»vÀåªÀ£ÀÄß C¥ÁgÀªÁV 
N¢PÉÆArzÀÝ.  vÉ®ÄV£À ±ÉæÃµÀÖ PÀ« ²æÃ²æÃ EªÀ£À 
UÉ¼ÉAiÀÄgÁVzÀÝgÀÄ, DzÀgÉ ªÀgÀzÀ£À zÉÆqÀØ zË§ð®åªÉAzÀgÉ 
zsÀÆªÀÄ¥Á£À ªÀÄvÀÄÛ ªÀÄzÀå¥Á£À, EzÀjAzÀ vÁ£ÀÄ 
CvÀåAvÀ Qj Qj C£ÀÄ¨sÀ«¹¢ÝzÉ JAzÀÄ ºÉÃ½PÉÆ¼ÀÄîªÀ 
bÁAiÀiÁ £ÀAvÀgÀzÀ°è D zË§ð®åzÉÆA¢UÉ ªÀgÀzÀ£À£ÀÄß 
M¦àPÉÆ¼ÀÄîvÁÛgÉ.  vÀ£Àß UÀAqÀ£ÁzÀªÀ£ÀÄ K£ÉÃ DzÀgÀÄ 
CªÀ£À£ÀÄß M¦à-C¦à £ÀqÉAiÀÄÄªÀ bÁAiÀiÁzÉÃ« CzÉÆAzÀÄ 
zÉÆqÀØ ¸ÀªÀÄ¸ÉåAiÉÄAzÀÄ w½zÀÄ ªÀgÀzÀ£ÀÄß ©qÀ°®è, CzÀPÉÌ 
PÁgÀt CªÀgÀ°èzÀÝ PÀgÀÄuÉAiÀÄ ¨sÁªÀªÀ®èzÉ ªÀÄvÉÛÃ£ÀÄ 
C®è. bÁAiÀiÁgÀªÀgÀÄ EAVèÃµï ¸Á»vÀåªÀ£ÀÄß vÉ®ÄVUÉ 
vÀdÄðªÉÄ ªÀiÁqÀ®Ä ªÀÄÄAzÁzÁUÀ, CzÀ£ÀÄß CvÀåAvÀ 
«±Á® ªÀÄ£À¹ì¤AzÀ M¦à ¨sÁµÁAvÀj¸À®Ä EAVèÃµï£À 
ºÀ®ªÁgÀÄ PÀÈwUÀ¼À£ÀÄß bÁAiÀiÁgÀªÀjUÉ vÀAzÀÄPÉÆlÄÖ 
vÀdÄðªÉÄªÀiÁqÀ®Ä ºÉÃ¼ÀÄvÁÛ£É.  bÁAiÀiÁgÀªÀgÀÄ UÀæAxÀ 
¥Á®PÀgÁV PÉ®¸À ªÀiÁqÀÄwÛzÀÄÝzÀÄ EªÀgÀ ¸ÁzsÀ£ÉUÉ 
EA§ÄPÉÆqÀÄªÀ°è ¸ÀºÀPÁjAiÀiÁUÀÄvÀÛzÉ.  ªÀgÀzÀjUÉ 
ªÀAiÀÄ¸ÁìzÀAvÉ bÁAiÀiÁgÀ£ÀÄß vÀÄA¨Á ºÀaÑPÉÆ¼ÀÄîvÁÛgÉ, 
¥ÀæwAiÉÆAzÀPÀÆÌ bÁAiÀiÁ ¨ÉÃPÀÄ, LzÀÄ ¤«ÄµÀ PÀtÂÚUÉ 
PÁtÂ¸À°®èªÉAzÀgÉ PÀÆV PÀgÉzÀÄ gÉÃUÀÄwÛzÀÝgÉAzÀÄ 
bÁAiÀiÁ ªÀgÀzÀ ¸ÀvÀÛ £ÀAvÀgÀ £É£ÉAiÀÄÄvÁÛgÉ.

MAzÀÄ UÀAqÀÄ MAzÀÄ ºÉtÂÚ£À ¸ÁAUÀvÀåPÉÌ 
ªÀÄÆ®ªÁUÀÄªÀÅzÀÄ ¦æÃw ªÀÄvÀÄÛ PÀgÀÄuÉUÀ¼ÉgÀqÉ.  UÀAqÀ-
ºÉAqÀwAiÀÄ £ÀqÀÄªÉ EgÀÄªÀ £ÀÆgÁgÀÄ C¥À¸ÀégÀUÀ¼À£ÀÄß 
ElÄÖPÉÆAqÉ, ºÉtÄÚ UÀAqÀ£À£ÀÄß M¦àPÉÆ¼ÀÄîªÀ ªÀÄvÀÄÛ 
E¢µÉÖÃ vÀ£Àß fÃªÀ£ÀªÉAzÀÄ PÉÆgÀUÀzÉ UÀAqÀ£À£ÀÄß ¸ÁQ 
PÁ¸ÀÄ UÀAnPÀÄÌvÀÛ ªÀÄÄ£ÀßqÉAiÀÄÄªÀ ºÉtÂÚ£À vÁ¼ÉäAiÀÄ ¥Àæw-
gÀÆ¥ÀªÁV bÁAiÀiÁ ¤®ÄèvÁÛgÉ.  ªÀgÀzÀ C¢üPÀ gÀPÀÛzÉÆvÀÛqÀPÉÌ 
¹®ÄQ wÃjPÉÆAqÀ ªÉÄÃ®Ä CªÀgÀÄ ¨Á½ §zÀÄQzÀ ªÀÄ£É, 
C°ègÀÄªÀ £É£À¥ÀÄUÀ¼ÉÆA¢UÉ fÃªÀ ¸ÀªÉ¸ÀÄªÀ bÁAiÀiÁ, 
¨sÁgÀvÀ ¹ÛçÃ ªÀ®AiÀÄzÀ ±ÀPÀÛªÀiÁzÀjAiÀiÁV ¤®ÄèvÁÛgÉ.  

ªÀÄ£É ªÀÄvÀÄÛ dUÀvÀÄÛ (¸ÀévÀAvÀæ UÉÆÃqÉUÀ¼ÀÄ) ¨sÁUÀzÀ°è 
¸ÀÄvÁ¥À ZÀPÀæªÀwð, gÀÄQätÂ ¥ÁxÀð¸ÁgÀy ªÀÄvÀÄÛ dAiÀÄ®Qëöä 
£ÁgÁAiÀÄuï gÀ£ÀÄß ¸ÀAzÀ²ð¸À¯ÁVzÉ.  ¸ÀÄvÁ¥À ¸ÀªÀiÁd 

¸ÀÄzsÁgÀuÁ PÀÄlÄA§zÀ°è ºÀÄnÖ ̈ É¼ÉzÀÄ C±ÉÆÃPÀgÀ£ÀÄß ªÀ-
j¹zÀgÉ, gÀÄQätÂAiÀÄªÀgÀÄ eÉÆÃr d«ÄÃ£ÁÝgÀgÀ ªÀÄUÀ¼ÁV 
ºÀÄnÖ ¥ÁxÀð¸ÁgÀyAiÀÄªÀgÀ£ÀÄß ªÀj¹zÀgÀÄ, ºÁUÉ 
dAiÀÄ®QëöäAiÀÄªÀgÀÄ ¸ÁA¥ÀæzÁ¬ÄPÀ PÀÄlÄA§zÀ°è ºÀÄnÖ 
PÀ£ÁðlPÀ ¸ÀAVÃvÀ ªÀÄvÀÄÛ ¨sÀgÀvÀ£ÁlåzÀ°è ¥Áæ«ÃtåvÉ 
¸Á¢ü¹ £ÁgÁAiÀÄuïgÀ£ÀÄß «ªÁºÀªÁV ¨ÁA¨ÉAiÀÄ°è 
£É¯É¹zÀªÀgÀÄ.  ¸ÀÄvÁ¥À ZÀPÀæªÀwð JA.J., J¯ï.J¯ï.©. 
ªÀiÁr ²æÃ§¸ÀÄgÀªÀgÀ PÀbÉÃjAiÀÄ°è QjAiÀÄ ªÀQÃ®gÁV 
¸ÉÃªÉ ¸À°è¸ÀÄvÁÛgÉ.  ²æÃ§¸ÀÄgÀªÀgÀ ¸ÀºÁAiÀÄ¢AzÀ 
eÉÊ°UÉ ºÉÆÃV ªÀÄ»¼Á SÉÊ¢UÀ¼À£ÀÄß PË¤ì°AUï ªÀiÁr 
CªÀgÀ£ÀÄß ¸ÀªÀiÁdªÀÄÄTAiÀiÁV gÀÆ¦¸À®Ä ¸ÀÄvÁ¥À 
±Àæ«Ä¸ÀÄvÁÛgÉ. ºÉuÉÆÚ¼ÀV£À PÁgÀÄtå gÀÆ¥ÀªÉÇAzÀÄ 
««zsÀ DAiÀiÁªÀÄUÀ¼À°è JAvÀºÀªÀgÀ£ÀÄß ¸ÀªÀiÁzsÁ¤¸ÀÄvÀÛzÉ 
JA§ÄzÀPÉÌ EzÉÆAzÀÄ GzÁºÀgÀuÉAiÀÄµÉÖ. C±ÉÆÃPïgÀªÀgÀÄ  
zÀÄAzÀÄªÉZÀÑ ªÀiÁqÀÄwÛgÀ°®è, eÉÊ°£À ªÀÄ»¼Á SÉÊ¢- UÀ¼À£ÀÄß 
PË¤ì°AUï ªÀÄvÀÄÛ ±ÀÄ±ÀÆæµÉUÉ ¸ÀÄvÁ¥À vÉgÀ¼ÀÄwÛzÀÄÝzÀ-
jAzÀ ªÀÄ£ÉUÉ®¸ÀzÀ°è ¸ÀºÁAiÀÄ  ªÀiÁqÀÄwÛzÀÝgÀÄ.  
C±ÉÆÃPÀgÀªÀgÀ ¸ÀºÀPÁgÀªÀ£ÀÄß ¸Àäj¸ÀÄªÀ ¸ÀÄvÁ¥À, ªÉÆzÀ® 
ªÀÄUÀ¼ÀÄ K£À£ÀÄß ºÉÃ¼ÀzÉ ªÀÄzÀÄªÉAiÀiÁzÀzÀÄÝ C±ÉÆÃPÀ-
jUÉ vÀÄA§ aAvÉVÃqÀÄªÀiÁqÀÄvÀÛzÉ, EzÉÃ «µÀAiÀÄ 
¸ÀÄvÁ¥ÀgÀ£ÀÄß PÀAUÉr¸ÀÄvÀÛzÉ.  C±ÉÆÃPÀgÀÄ vÀªÀÄä 
PÀqÉUÁ®zÀ°è vÀÄA§ ªÀiÁ£À¹PÀ MvÀÛqÀPÉÌ M¼ÀUÁUÀÄvÁÛgÉ. 
D ªÀiÁ£À¹PÀ MvÀÛqÀ¢AzÀ¯ÉÃ ªÀÄgÀt ºÉÆAzÀÄvÁÛgÉ. 
£Á£ÉÆ§â¼ÀÄ M¼Éî PË¤ì®gï DV CªÀgÀ£ÀÄß ¸ÀjAiÀiÁV 
PË¤ì¯ï ªÀiÁqÀ°®èªÉA§ PÉÆgÀUÀÄ EA¢UÀÆ EzÉ JAzÀÄ 
¸ÀÄvÁ¥À ¥ÀjvÀ¦¸ÀÄvÁÛgÉ.  UÀAqÀ ¸ÀvÀÛ£ÉAzÀÄ PÉÆgÀUÀzÉ 
SÉÊ¢UÀ¼À ¸ÉÃªÉAiÀÄ°è vÉÆqÀV¹PÉÆAqÀÄ §zÀÄPÀÄvÁÛgÉ.  
gÀÄQätÂ ¥ÁxÀð¸ÁgÀyAiÀÄªÀgÀÄ eÉÆÃr d«ÄÃ£ÁÝgÀgÀ 
ªÀÄUÀ¼ÁV ºÀÄnÖzÀÄzÀjAzÀ ºÀtzÀ PÉÆgÀvÉ¬Ä®èzÉ 
¨É¼ÉzÀªÀgÀÄ.  ±Á¹ÛçAiÀÄ ̧ ÀAVÃvÀ, £ÀÈvÀå ªÀÄvÀÄÛ ̧ Á»vÀåzÀ°è 
D¸ÀPÀÛgÁVzÀÝªÀgÀÄ.  ¥ÁxÀð¸ÁgÀyAiÀÄ£ÀÄß «ªÁºÀªÁV 
ErÃ ªÀÄ£ÉAiÀÄ dªÁ¨ÁÝj EªÀgÀ ªÉÄÃ°zÀÝgÀÆ, ¥Áx-
Àð¸ÁgÀyAiÀÄªÀgÀ ¸ÀA¸ÁgÀªÀ£ÀÄß ¤¨sÁ¬Ä¸ÀÄvÁÛgÉ.  ¥Áx-
Àð¸ÁgÀy vÀÄA¨Á M¼ÉîAiÀÄªÀgÀÄ gÀÄQätÂAiÀÄªÀgÀ AiÀiÁªÀ 
¸ÁévÀAvÀæöåPÀÆÌ CrØ §gÀÄwÛgÀ°®è.  DzÀgÉ CvÀåAvÀ 
PÉÆÃ¦µÀÖgÁzÀ ¥ÁxÀð¸ÁgÀy PÉ®ªÉÇªÉÄä gÀÄQätÂAiÀÄªÀ-
jUÉ ¨ÉÊ¢¢ÝzÉ, DUÀ gÀÄQätÂAiÀÄªÀgÀÄ ¸ÀªÀiÁzsÁ£À¢AzÀ¯ÉÃ 
EzÀÄÝ CªÀjUÉ ¸ÀªÀÄ¸ÉåAiÀÄ §UÉÎ CjPÉ ªÀiÁqÀÄwÛzÀÝgÀÄ.  
¥ÁxÀð¸ÁgÀyAiÀÄªÀgÀ PÉÆÃ¥ÀzÀ zÉ¸É¬ÄAzÀ¯É gÀPÀÛzÉÆvÀÛqÀ 
ºÉZÁÑV PÀtÂÚ£À gÉn£À ¸ÀªÀÄ¸Éå GAmÁ¬ÄvÀÄ.  EzÀjAzÀ 
CªÀjUÉ NzÀ¯ÁUÀÄwÛgÀ°®è, DzÀÝjAzÀ £Á£ÀÄ ¥ÀÄ¸ÀÛPÀUÀ¼À£ÀÄß 
N¢ ºÉÃ¼ÀÄwÛzÉÝ JAzÀÄ vÀÄA§Ä ªÀÄ£À¹ì¤AzÀ «ªÀj¸ÀÄvÁÛgÉ.   
JµÉÆÖÃ¨Áj £Á£ÀÄ PÉÆÃ¦¹ PÉÆAqÁUÀ CªÀgÀÄ £À£Àß£ÀÄß 
¸ÀªÀiÁzsÁ£À ¥Àr¹¢ÝzÉ.  ¥ÁxÀð¸ÁgÀy AiÀiÁªÀÅzÉÃ 
PÉ®¸ÀªÀ£ÀÄß DUÀÄªÀÅ¢®è JAzÀÄ ºÉÃ¼ÀÄwÛgÀ°®è, vÀ£Àß 
PÉÊAiÀÄ¯ÁèUÀÄªÀ K£ÁzÀgÉÆAzÀÄ ªÀiÁqÀÄvÀÛ¯ÉÃ EgÀÄwÛzÀÝgÀÄ, 
CAvÀºÀ ªÀÄ£ÉÆÃzÁqsÀåðªÀ£ÀÄß CªÀjAzÀ PÀ°vÉ JAzÀÄ 
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gÀÄQätÂ ºÉÃ¼ÀÄvÁÛgÉ. ¥ÁxÀð¸ÁgÀy ¸ÀvÀÛ £ÀAvÀgÀzÀ°è 
CªÀgÀ ªÀÄPÀÌ¼ÉÆA¢UÉ ¨Á¼ÀzÉ ¸ÀéAvÀ ªÀÄ£ÉAiÀÄ¯Éè, CªÀgÀ 
£É£À¦£À°è vÀªÀÄä §zÀÄPÀÄ ¸ÀªÉ¸ÀÄvÁÛgÉ gÀÄQätÂ.  vÀªÀÄä 
PÀgÀÄuÉAiÀÄ §®¢AzÀ¯ÉÃ zÁA¥ÀvÀå £ÀqÉ¹zÀ gÀÄQätÂ 
J®èjUÀÆ DzÀ±ÀðªÁV ¤®ÄèvÁÛgÉ. EªÀgÀ ºÁ¢AiÀÄ¯ÉèÃ 
£ÀÈvÀå, ¸ÀAVÃvÀªÉAzÀÄ fÃªÀ£ÀªÀrÃ §zÀÄQzÀ ªÀÄvÉÆÛ§â 
¹ÛçÃ dAiÀÄ®Qëöä.  CPÁqÉªÉÄ D¥sï ¨sÀgÀvÀ£ÁlåªÀ£ÀÄß 
¥ÁægÀA©ü¹ £ÀÈvÀå ²PÀëQAiÀiÁV £ÁgÁAiÀÄuï gÀ£ÀÄß 
«ªÁºÀªÁUÀÄvÁÛgÉ. £ÁgÁAiÀÄuï gÀªÀgÀÄ ªÀÄ£ÉAiÀÄ J®è 
dªÁ¨ÁÝjAiÀÄ£ÀÄß vÁªÉ ªÀ»¹PÉÆAqÀÄ dAiÀÄ®QëöäAiÀÄªÀgÀ 
¸ÀAVÃvÀ ̧ ÁzsÀ£ÉUÉ EA§ÄPÉÆlÄÖ ¤®ÄèvÁÛgÉ.  ¥ÀæwAiÉÆAzÀÄ 
PÉ®¸ÀªÀ£ÀÄß ±ÀæzÉÞ¬ÄAzÀ ªÀiÁqÀÄwÛzÀÝ £ÁgÁAiÀÄuï PÀlÖqÀzÀ 
¥ÁæeÉPÀÖ MAzÀ£ÀÄß M¦àPÉÆAqÀÄ vÁªÉÃ ¤ªÀð»¹ ºÉaÑ£À 
DAiÀiÁ¸ÀPÉÌ M¼ÀUÁUÀÄvÁÛgÉ.  EzÀjAzÀ CªÀgÀ DgÉÆÃUÀå 
ºÀzÀUÉlÄÖ ºÀÈzÀAiÀiÁWÁvÀPÉÌ M¼ÀUÁV C¸ÀÄ ¤ÃUÀÄvÁÛgÉ. 
EzÀ£ÀÄß zÀÄBR¢AzÀ £É£ÉAiÀÄÄªÀ dAiÀÄ®Qëöä CªÀgÀ 
D¸ÉAiÀÄAvÉAiÉÄ ¸ÀAVÃvÀ, £ÀÈvÀå ±Á¯É £ÀqÉ¸ÀÄvÁÛ fÃªÀ£À 
PÀ¼ÉAiÀÄÄvÁÛgÉ.

¸ÀÄvÁ¥À, gÀÄQätÂ, dAiÀÄ®QëöäAiÀÄªÀgÀ fÃªÀ£ÀzÀ zÁjUÀ¼ÀÄ, 
¨É¼ÉzÀ ¥Àj¸ÀgÀUÀ¼ÀÄ, JzÀÄj¹zÀ MvÀÛqÀUÀ¼ÀÄ J®èªÀÇ ¨ÉÃgÉ 
¨ÉÃgÉAiÀiÁzÀgÀÄ CªÀgÉÆ¼ÀVzÀÝ fÃªÀzÀ PÀgÀÄuÉAiÉÆAzÉ 
KQÃ¸ÀÆvÀæzÀ°è CªÀgÀ£ÀÄß §A¢ü¸ÀÄvÀÛzÉ.  zÁA¥ÀvÀå 
ªÀÄvÀÄÛ CªÀgÉÆ¼ÀV£À ¹ÛçÃAiÀÄ C¹ävÉAiÀÄ£ÀÄß ¥ÀæRgÀªÁV 
MAzÀÄUÀÆr¹zÀÄÝ PÀgÀÄuÉ JA§ÄzÀÄ ¤¸ÀìA±ÀAiÀÄªÁV 
M¥Àà¨ÉÃPÁzÀ ªÀiÁvÉ DVzÉ.

¹ÛçÃAiÉÆ§â¼À ¸ÀéQÃAiÀÄªÁzÀ ¥ÀæeÉÕAiÉÆAzÀÄ ¸ÀzÁ 
eÁUÀÈvÁªÀ¸ÉÜAiÀÄ°è F dUÀvÀÛ£ÀÄß £ÉÆÃqÀÄªÀ ¥Àj «¸ÀäAiÀÄ 
ªÀÄÆr¸ÀÄªÀAvÀºÀÄzÀÄ.  CµÁÖªÀzsÁ¤AiÀÄAvÉ vÀ£Àß 
PÀÄlÄA§, ªÀÈwÛ, ¥ÀæªÀÈwÛ, ¦æÃw, ¸ÁzsÀ£É, ªÀÄPÀÌ¼ÀÄ, UÀAqÀ, 
¸ÀA§AzsÀ EªÉ®èªÀÅUÀ¼À£ÀÄß KPÀPÁ®zÀ°è ¤¨sÁ¬Ä¸ÀÄvÁÛ, 
J®èªÀPÀÆÌ ¥ÁæªÀÄÄRåvÉ ¤ÃqÀÄvÁÛ vÀ£Àß UÀnÖvÀ£ÀªÀ£ÀÄß 
¸Á©ÃvÀÄ ¥Àr¸ÀÄvÁÛ ªÀÄÄ£ÀßqÉAiÀÄÄªÀ CªÀ¼À ¤dªÁzÀ ±ÀQÛ 

PÀgÀÄuÉAiÉÆAzÉ.  D ¢ªÀåªÁzÀ fÃªÀPÁgÀÄtåªÉÃ CªÀ¼À 
fÃªÀ£ÀzÀ ¨É¼ÀPÀÆ ºËzÀÄ, §zÀÄPÀÄ ºËzÀÄ.

F J¯Áè ¹ÛçÃAiÀÄgÀ fÃªÀ£ÀªÀ£ÀÄß £ÀªÀÄä PÀtÄäAzÉ vÀAzÀÄ 
¤°è¹zÀªÀgÀÄ F PÀÈwAiÀÄ ªÀÄÆ® ¯ÉÃRQAiÀiÁzÀ ªÀ¸ÀAvÀ 
PÀtÚ©gÁ£ï. ªÀ¸ÀAvÀ PÀÆqÀ M§â ¹ÛçÃ ZÀ¼ÀÄªÀ½UÁwð. 
PÀtÚ©gÁ£ï gÀ£ÀÄß «ªÁºÀªÁV ¨Á½zÀªÀgÀÄ.  ªÀiÁ£ÀªÀ 
ºÀPÀÄÌUÀ¼À ºÉÆÃgÁlUÁwðAiÀiÁzÀ EªÀgÀÄ ¸ÀÄ¨sÁµï ZÀAzÀæ 
¨ÉÆÃ¸ï eÉÆvÉ MqÀ£Ál«lÄÖPÉÆArzÀÝgÀÄ.  ªÀ¸ÀAvÀ 
ªÀÄvÀÄÛ PÀtÚ©gÁ£ï ªÀQÃ°PÉAiÀÄ£ÀÄß ªÀiÁqÀÄvÁÛ ºÀ®ªÁgÀÄ 
d£À¥ÀgÀ ºÉÆÃgÁlUÀ¼À°è vÉÆqÀV¹PÉÆAqÀÄ ¸Á«£À 
£ÉgÀ½£À°è §zÀÄQzÀªÀgÀÄ. EwÛÃZÉUÉ §gÀªÀtÂUÉAiÀÄ°è 
¸ÀQæAiÀÄgÁVgÀÄªÀ EªÀgÀÄ vÀªÀÄä fÃªÀ£ÀzÀ zsÉåÃAiÀÄªÉ®è 
¸ÀªÀiÁd ¸ÀÄzsÁgÀuÉAiÉÄ JAzÀÄ, EA¢UÀÄ ªÀÄÄAzÀÄªÀ-
jAiÀÄÄwÛzÁÝgÉ.

ªÀ¸ÀAvÀ PÀtÚ©gÁ£ïgÀªÀgÀ F PÀÈwAiÀÄ£ÀÄß PÀ£ÀßqÀPÉÌ 
C£ÀÄªÁzÀ ¸ÀAAiÉÆÃdPÀgÁV PÀ£ÀßqÀPÉÌ vÀAzÀªÀgÀÄ qÁ. 
JA.J¸ï. D±ÁzÉÃ«AiÀÄªÀgÀÄ.  ¹ÛçÃ aAvÀQAiÀiÁV ¸ÀzÁ 
vÀªÀÄä£ÀÄß vÉÆqÀV¹- PÉÆArgÀÄªÀ CªÀgÀ CzÀªÀÄå ZÉÊvÀ£ÀåPÉÌ 
ºÀÄzÀÄUÀ¯ÁgÀzÀ zÀÄBR ¸ÁQëAiÀÄµÉÖ.  D±ÁzÉÃ«AiÀÄªÀgÀÄ 
F PÀÈwAiÀÄ ªÀÄÄ£ÀÄßr ‘DvÀäUËgÀªÀzÀ ¥Àæ¨sÁªÀ½’ AiÀÄ°è 
ªÀiÁvÀ£ÁqÀÄvÀÛ “¸ÀgÀ¼ÀªÁV ºÉÃ¼ÀÄªÀÅzÁzÀgÉ MAzÀÄ 
zÁA¥ÀvÀåzÀ°è ºÉtÄÚ §AiÀÄ¸ÀÄªÀÅzÀÄ M§â UÉ¼ÉAiÀÄ ªÀÄvÀÄÛ 
MAzÀÄ ̧ ÁéAiÀÄvÀÛ EªÉgÀqÀÄ ªÀiÁvÀæ «ÄQÌzÉÝ®è ºÉtÂÚ£À zsÁgÀt 
±ÀQÛ, PÉ®ªÉÇªÉÄä ¸ÀºÀdªÁV, E£ÀÆß PÉ®ªÉÇªÉÄä ¥ÀæAiÀÄvÀß 
¥ÀÆªÀðPÀªÁV ¤¨sÁ¬Ä¸À§ºÀÄzÁzÀzÀÄÝ. F JgÀqÀÆ 
¹PÀÌgÉ CªÀ¼ÀÄ ¨sÀVÃgÀyAiÉÄÃ” JAzÀÄ ºÉÃ¼ÀÄvÁÛgÉ.

UÀæAxÀ IÄt:
1. ªÀÄÆ®: J VæÃ¥sï lÄ §j, ªÀ¸ÀAvÀ PÀtÚ©gÁ£ï,
ºÀÄzÀÄUÀ¯ÁgÀzÀ zÀÄBR, C£ÀÄªÁzÀ ¸ÀAAiÉÆÃdPÀgÀÄ: JA.
J¸ï. D±ÁzÉÃ«, 2014
CºÀ¤ð² ¥ÀæPÁ±À£À, ²ªÀªÉÆUÀÎ - 03,   
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EMOTIONAL FREEDOM TECHNIQUE

NadellaArchana
Handwriting analyst, Graphotherapist, Healer & counsellor, E-mail:- na.archanaa@gmail.com

Stress !!! Stress !!!  Stress !!!  ....  a very common word in our day to day life today .

RELAX..RELAAX...RELAAAAX .... OH LIFE

What is thisstress? _____Stress is a State of mental or emotional strain or tension resulting from adverse demanding circumstances.   
Synonyms could be over stretch, over tax, push to the limit, pressurised, burden,  more worry, upset, distress, harass and the list 

goes on. 

What causes the Stress?_____The causes and effects of stress could be from varied factors and reasons ...  Examples: - The 
loss of a loved ones , Divorce, Loss of a job, Increased financial commitments, Getting married, Critical illness and the list continues 

Today stress is a factor of life for so many people, while the things that trigger stress vary from person to person, there are certain 

things which are common and that are actual sources of stress to many of us.   If a man says he has no stress these days either he 

is very very blessed, or confused, or doesn’t even realise that person is going through stress. The only possibility,  that the person 
doesn’t have stress is,  when the person has completed his purpose of life i.e., when he/she completely rests from life. By adopting 
certain ways it is helpful to fight the stress or to find relief to the stress . Some helps in keeping the stress at bay, some helps in 
relieving the stress and some help in becoming completely stress free.  Implementation of living in a certain life style , adopting 

proper exercise regime , using certain techniques all help in attaining a stress free life .  Emotional Freedom Technique is one such 

technique which helps us to be relieved of stress.

What is EFT?!  _____ EFT is relatively new discovery and a fast evolving treatment within the field of energy psychology.   Often 
referred  to  as psychological acupressure.   EFT is a form of alternative medicines which include acupuncture, neuro linguistic 

programming ,  energy medicine and thought field therapy .  During this session, a client will concentrate or focus on a specific issue 
while tapping on so called end points of the body’s energy meridian.  

A controlled study of EFT suggested that it’s benefits were due to placebo effects, desensitisation and distraction, rather than 
mechanics.   According to the EFT, the procedure consists of the participant rating the emotional intensity of their reaction on 

repeating on orienting affirmations while rubbing or tapping specific points on the body .

There is a sequence followed in EFT which will help in stress relieving and managing like : Tapping ,Set up, Sequencing , Gamot  
points , Psychological Affirmations 

Uses:-_____EFT usually works where “NOTHING ELSE WILL”.   It has shown impressive improvements with a wide variety of 
issues including those listed below : 

Personal performance and emotional challenges:- Professional goals , Stress , anxieties and phobias, Public speaking 

relationship issues ,Job interviews, Sports performance Insomnia , nightmares, Weight loss ,Traumatic attacks, addictions,  over 

eating , feeling overwhelmed  ....

Physical issues: - Allergies, Sexual abuse, Obsessive compulsion disorders, Migraines, Fatigue, Post traumatic disorder, pain 

management, poor grades, loss, pet loss, procrastinations ....

What is thisstress? : Stress is a State of mental or emotional 
strain or tension resulting from adverse demanding circum-
stances.   Synonyms could be over stretch, over tax, push to 
the limit, pressurised, burden,  more worry, upset, distress, ha-
rass and the list goes on. 

What causes the Stress? : The causes and effects of stress 
could be from varied factors and reasons ...  Examples: - The 
loss of a loved ones , Divorce, Loss of a job, Increased finan-
cial commitments, Getting married, Critical illness and the list 
continues 

Today stress is a factor of life for so many people, while the 
things that trigger stress vary from person to person, there are 
certain things which are common and that are actual sources 
of stress to many of us.   If a man says he has no stress these 
days either he is very very blessed, or confused, or doesn’t 
even realise that person is going through stress. The only 

possibility,  that the person doesn’t have stress is,  when the 
person has completed his purpose of life i.e., when he/she 
completely rests from life. By adopting certain ways it is helpful 
to fight the stress or to find relief to the stress . Some helps in 
keeping the stress at bay, some helps in relieving the stress 
and some help in becoming completely stress free.  Implemen-
tation of living in a certain life style , adopting proper exercise 
regime , using certain techniques all help in attaining a stress 
free life .  Emotional Freedom Technique is one such technique 
which helps us to be relieved of stress.

What is EFT?!  : EFT is relatively new discovery and a fast 
evolving treatment within the field of energy psychology.   Of-
ten referred  to  as psychological acupressure.   EFT is a form 
of alternative medicines which include acupuncture, neuro 
linguistic programming ,  energy medicine and thought field 
therapy .  During this session, a client will concentrate or focus 
on a specific issue while tapping on so called end points of the 
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body’s energy meridian.  

A controlled study of EFT suggested that it’s benefits were due 
to placebo effects, desensitisation and distraction, rather than 
mechanics proposed by practitioners.   EFT is a form of coun-
selling intervention that draws on various theories  and alter-
native medicine.   There is no plausible mechanism to explain 
how the specifics of EFT could add to its effectiveness and 
they have been described as falsifiable and therefore pseudo-
scientific.   Evidence have not been found for the acupuncture 
points , meridians or other concepts involved in traditional Chi-
nese medicine.

According to the EFT, the procedure consists of the participant 
rating the emotional intensity of their reaction on repeating on 
orienting affirmations while rubbing or tapping specific points 
on the body .   Some practitioners incorporate eye movements 
or other tasks.   The emotional intensity is then recorded and 
repeated until no changes are noted in the emotional intensity.

Uses: - EFT usually works where “NOTHING ELSE WILL”.   It 
has shown impressive improvements with a wide variety of is-
sues including those listed below : Personal performance and 
emotional challenges:-

Professional goals , Stress , anxieties and phobias, Public 
speaking relationship issues ,Job interviews, Sports perfor-
mance Insomnia , nightmares, Weight loss,Traumatic attacks, 
addictions,  over eating , feeling overwhelmed  

Physical issues: - Allergies, Sexual abuse, Obsessive com-
pulsion disorders, Migraines, Fatigue, Post traumatic disorder, 
pain management, poor grades, loss, pet loss, procrastinations 

There is a sequence followed in EFT which will help in stress 
relieving and managing like :

Tapping , Set up, Sequencing ,  Gammutpoints ,  Psychologi-
cal Affirmations 

These procedure of 4 steps has proved effective in relieving 
stress to a greater extent .   Now let us see the major 4 steps 
involved in an effective EFT :-

1. The set up 

2. The sequence 

3. The 9 Gammut 

4. The sequence

1)The set up: In this stage the person focuses on the issue 
rubs on the sore spot gently and makes a positive affirma-
tion and repeats the affirmations 3 times by tapping the Karate 
Chop point 7-8 times .

For example : if the person is having an emotional issue , like 
loses self control and reacts rather than respond , then the 
affirmation could be 

“Even though I feel totally out of control , I deeply and pro-
foundly love and accept myself.” 

2)The sequence: There are few energy points or end points 
that should tapped  about 10 – 12 times , while repeating the 
reminder affirmations (what has been made during set up 
stage ) at each point.   The tapping points as shown in the 
picture

The many good reasons to tapping for anxiety:

1. There are no pills to take, no doctors to visit. While there are 
certified EFT professionals you can call on, most people do not 
need this level of help.

2. Tapping is so simple that you can learn to do it in a few 
minutes.

3. You don’t need to lie down or close your eyes, and once 
you’ve got the hang of it there is no need to listen to a script.
4. Tapping can be done anywhere or anytime you feel stressed 
or anxious — at your desk, in your car, or even during a quick 
bathroom break.
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5. It’s an extremely flexible technique that is easily customized 
for your unique situation. You can even use tapping to address 
more than one issue at a time.

6. Tapping can be helpful regardless of the underlying cause of 
your anxiety or the kind of anxiety disorder you have

7. Improvement is often rapid. Even persistent problems can 
sometimes be cleared in just a few tapping sessions. Treat-
ment time frames range from one session for phobias to six 
sessions for post-traumatic stress disorder (PTSD).

EFT 
TAPPING 
POINTS  

MERIDIANS M/F ENER-
GY

PAIRED 
WITH

Eye Brow Bladder 2
Peace/Har-
mony

Yang Kidney
Sexual As-
suredness

Side of the 
Eye Brow 

Gall Bladder
Adoration

Yang Liver
Happiness

Under the 
Eye 

Stomach
Contentment 
Tranquillity

Yang Spleen
Confidence

Under the 
Nose

Governing 
Vessels

Chin point Central 
Vessels

Collar Bone Kidney
Sexual As-
suredness

Yin Bladder
Peace / 
Harmony

Under the 
Arm 

Spleen / 
Pancreas
confidence

Yin Stomach
Contentment 
Tranquillity

Below the 
Liver / 
Nipples

Liver
Happiness

Yin Gall Bladder
Adoration

Thumb Lung
Humility

Yin Large Intes-
tine
Self worth

Index finger Large Intes-
tine
Self worth

Yang Lung
Humility

Middle 
Finger

Pericardium 
circulation
Sex relax-
ation/Gener-
osity

Yin Triple burner
Safe and 
secure

Ring Finger Triple burner
Safe and 
secure

Yang Pericardium 
circulation
Sex relax-
ation/Gener-
osity

Baby Finger Heart
Forgiveness

Yin Small intes-
tine
Joy

Karate Chop Small intes-
tine
Joy

Yang Heart
Forgiveness

Gamut Point Triple burner
Safe and 
secure

Yang Pericardium 
circulation
Sex relax-
ation/Gener-
osity

8. Success rates are high. According to EFT founder Gary 
Craig, tapping can bring complete or partial relief in about 80% 
of cases and relief is often permanent. Working with a certified 
EFT practitioner increases the success rate to an impressive 
95%. 

9. Tapping has no known negative side effects.

10. Tapping puts you in control of your mental health. This is 
especially important if you are concerned about the social stig-
ma attached to getting psychiatric help.

11. Unlike therapy, medications, and even natural anti-anxiety 
supplements, tapping doesn’t cost a thing.
3) The Gammut points:
The Gammut procedure : To perform the 9 Gammut proce-
dures, first locate the Gammut points on the back of your hand.   
It is 1 cm (1/2 inch ) behind the mid point between the knuckle 
of the ring finger and the little finger.    While continuously 
tapping this point, perform the following 9 steps said below :

1. Close your eyes for a second or two 

2. Open your eyes 

3. Holding your head steady look extreme down right 

4. Holding your head steady look extreme down left 

5. Roll the eyes clockwise

6. Roll the eyes anti clockwise

7. Remember your favourite song and hum for few seconds

8. Count rapidly from 1 – 5 loudly 
9. Again hum your favourite song for few seconds 
Please perform the above steps in the order given
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This above picture shows us the different parts of the body, 
side of the body, points in our body , releasing and allowing 
the above explained meridians.   The cause and effects of the 
diseases are all present in our body be it physical or mental.   
So keeping things balanced and focusing on positive aspects 
of life and leading a positive life style , helps us achieve the 
desired healthy body and mind.

EFT and all the exercises are presented as non-invasive, ef-
fortless or almost, and     self – empowering!   They are pre-
sented not as an alternative to your professional health care of 
your choosing but to be used in conjunction with.   
Doing the process of EFT as Easy way :

1. Start by identifying the issue you would like to work on.

2. Rate the intensity of the feelingon a scale of 0-10 the current 
moment 10 being the highest ; so for example – the intensity 
of your head ache or any emotional intensity – fear, anger, 
sadness etc rate them.

3. Now massaging the sore point or tapping Karate chop point 

7-8 times repeat the positive affirmation 3 times in the manner 
mentioned above.

4. Then do the sequence of tapping 7-8 times on each point 

TH,EB,SE,UE, UN,CH,CB,UA,BN,
THUMB, IF, MF, RF, BF, KC 
5. Now do the 9 Gammut points (related to Eye exercise) 

6. Again repeat the sequence.
7. Now , scale and rate the intensity of the issue 

a.Disappeared completely – well done!
b. Reduced in intensity – Do more rounds of tapping , adjusting 
the affirmations 
c. Change to something else or in the case of physical pain 
moved to else where in the body ( do further tappings adjusting 
the affirmations)
d. Increased in intensity – change the affirmations and try till 
you get relief.

D D D D D

END OF LIFE CARE FOR A CANCER PATIENT 

Mrs. Alpa Dharamshi
Counsellor Pehechaan Counselling e-mail:- pehechaancounselling@gmail.com

Every living creature born must leave the world. Be it animals or humans. Dying is mandatory. Dying is natural, but we do not master 

the art of caring for our loved ones during their final journey. We feel that we are on a roller coaster ride not knowing are we doing 
the right caring or not? Each individuals dying experience is unique. Family members, friends, colleagues, neighbours as caregivers 

play a crucial role in providing comfort and support to someone entering this final phase of life. Sometimes it is not so much what we 
say or do, just being present with them can provide a sense of comfort and reassurance. What end of life care in a cancer patient 

involves? End of Life care is support for people who are in the last months or days of their life. The patient need not move from home 

to receive care, as end of life care can be provided at home. End of life care should help a patient to live as well as possible until his/

her last breathe and to die with dignity. The people providing care should be able to fulfill the patients last wishes and preferences. 
It also involves psychological, social and spiritual support for the patient. End of life care begins when a patient needs it and may 

last for a couple of months, days or even hours. How to Be a friend to someone at the End of Life? 1. Be Present in person or over 
phone. 2. Don’t pretend like Everything is OK. 3. Gestures speak Louder than Words 4. Avoid Cliches 5. Share Memories 6. Physical 
Contact 7. Set a Mood 8. Offer Assurance 9. Be Hopeful and positive. I can touch someone’s life and create a lasting impression. 
‘The things that matter most in our lives are not fantastic or grand. They are the moments when we touch one another, when we 
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are therein the most attentive or caring way.’ Saying Goodbye • Take this opportunity while the person is alert to say or do what 
you need to. • Listen to the wisdom of your heart, and follow its guidance. • Some families begin these conversations with WHAT 

I LOVE MOST ABOUT YOU....... WHAT I WILL MISS MOST ABOUT YOU....... WHAT I LEARNED FROM YOU...... WHAT I WILL 
CHERISH...... • Some people may choose this time to say, “I am sorry” • Tears are a normal and natural part to bid adieu, because 
each individuals dying process is unique to him/her. ‘In this life, we cannot do great things. We can only do small things with great 
love’ – Mother Teresa.

Every living individual born must leave the world. Be it ani-
mals or humans. Dying is mandatory. Dying is natural, but 

we do not master the art of caring for our loved ones during 
their final journey. We feel that we are on a roller coaster ride 
not knowing are we doing the right caring or not? Each indi-
viduals dying experience is unique. Family members, friends, 
colleagues, neighbours as caregivers play a crucial role in 
providing comfort and support to someone entering this final 
phase of life. Sometimes it is not so much what we say or do, 
just being present with them can provide a sense of comfort 
and reassurance.

What end of life care in a cancer patient involves?
End of Life care is support for people who are in the last 
months or days of their life. The patient need not move from 
home to receive care, as end of life care can be provided at 
home. End of life care should help a patient to live as well as 
possible until his/her last breath and to die with dignity. The 
people providing care should be able to fulfil the patient’s last 
wishes and preferences. It also involves psychological, social 
and spiritual support for the patient. End of life care begins 
when a patient needs it and may last for a couple of months, 
days or even hours.

How to be a friend to someone at the end of life?

• Be present in person or over phone

• Don’t pretend like everything is OK
• Gestures speak louder than words

• Avoid clichés
• Share memories

• Physical contact

• Set a mood

• Offer Assurance
• Be hopeful and positive

“In this life, we cannot do great things. We can only do small 
things with great love” – Mother Teresa
Introduction : Every day is an opportunity to make a new hap-
py ending Living beings born on this earth are sure to die either 
young or old, black or white, male or female.

Dying is natural, but many people do not have experience car-
ing for our loved ones during their dying process. They find it 
difficult navigating the journey. Each person’s dying process is 
unique, and no one can predict when, how, where, etc.

End-of-Life Developmental Milestones and Tasks 
Dr Ira Byock is a leader and educator in promoting quality care 
at the end of life. Although the journey towards the death may 
not be smooth or easy always, it is often be a time of new 
insights, personal growth, and inner healing.

• Sense of completion with worldly affairs

• Sense of completion in relationships with community

• Sense of meaning about one’s individual life
• Experiencing love of self

• Sense of completion in relationships with family and friends

• Acceptance of the finality  of life - of one’s existence as an 
individual

• Sense of a new self beyond personal loss

• Surrendering to the transcendent, to the unknown - letting 
go “.

Withdrawal  : It is common for people to begin to withdraw 
from friends, family and the world around them as a normal 
part of dying process.

This may begin as early as weeks before the actual death. The 
dying person may stay in bed all day and spend more time 
asleep than awake. With withdrawal, comes less of a need to 
communicate with others. Touch and silence take one more 
meaning. Patient at this point may seem unresponsive and 
difficult to arouse or may appear to be in a coma-like state. 
This detaching from surroundings and relationships may be 
preparation for release and letting go.

What we can do as a caregiver:

• Plan activities and visits for time of the day when the person 
seems most alert.

• Hearing remains intact to the end, speak to the patient in your 
normal voice tone.

• Identity yourself by name when you speak. Tell the person 
what you are going to do before you do it. 

• Do sensible talking and relevant things only.

Changes in appetite : During final days, the patient may not 
be interested in food and eat or drink. Nothing tastes good. 
Cravings come and go. This becomes very difficult for the 
caregivers. Food unites the family. 

What you can do as a caregiver:

• Let the patient guide you on his requirements. They may take 
liquids only.

• Ask the hospice nurse for guidance if fluids are to be given 
by syringe.

• Sometimes taste or smell of familiar foods in small amounts 
is comforting.

• At times patient has difficulty due to cough. He/she may bite 
the spoon, clamp their teeth closed or spit out the food.

• Respect the person’s wishes. Don’t force feed them
• Use swabs to clean the mouth.
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Changes in Elimination: There may be loss of bladder con-
trol and bowel movements. Sometimes, bowel movements 
may also become difficult. Urine output also diminishes.
Unfortunately, inconsistence can be source of shame and em-
barrassment for many. 

What you can do as a caregiver:

• Caregivers can use adult diapers or under pads to solve the 
problem

• They can even get the catheter inserted

• Lotions may be used for skin irritations
To maintain dignity, ensure privacy while providing personal 
care.

Changes in Breathing : There is sure changes in the breath-
ing patterns. There may be intermittent no breathing for 5 - 30 
seconds. 

Patients may find it difficult to swallow their own saliva.
What you can do as a caregiver:

• Gently raising the position with a pillow or raise the bed.

• Turning the patient to side to drain the saliva

• If breathing seems laboured, doctor can advise morphine or 
a similar medication.

Changes in Body Temperature : The mechanism of the brain 
that maintains body temperature fluctuates due to weakness.
• During fever contact the hospice nurse

• Consider using fan or opening window for good ventilation 

Coolness : The body becomes cool and skin colour changes 
as well. Hands and feet becomes purplish, bluish cast around 
lips and under finger nails. It is natural dying process, don’t 
panic.

What you can do as a caregiver:

• Use warm clothes 
• Gently reposition the patient and gently massage.

Confusion and Disorientation: Patients nearing death may 
have confusion as to what’s happening in their life, about their 
surroundings, report poor visibility, or start conversing with 
people who are already dead.

What you can do as a caregiver:

• Report symptoms to the hospice nurse, they can assist or 
help and give guidance as well.

• If appropriate, gently try to reorient the patient.

• Provide reassurance, reminding of your presence.

• Sometimes limiting visitors can decrease the level of confu-
sion or disorientation.

• Allow and acknowledge even if it seems fake to you.
• Listen carefully, there may be meaningful messages in sign 
language.

YOU DON’T HAVE TO DO OR SAY ANYTHING TO MAKE 
THINGS BETTER. JUST BE THERE AS FULLY AS YOU CAN.

Restless and agitation : At times, the patient gets restless or 
agitated. He may pick up things and throw, do repetitive move-
ments, etc. Restlessness may be caused in part by slowing 
down of circulation or causing less oxygen to brain. It can also 
be a sign of emotional or spiritual concerns.

What you can do as a caregiver:

• Let the hospice nurse know if the person is agitated or rest-
less. The nurse will assess for any underlying pain or discom-
fort.

• Continue with the medication regime prescribed by the doctor 
for the patient.

• Utilize the help of hospice team to resolve the emotional and 
spiritual concerns and get support.

• Provide a reassuring presence by speaking slowly, calmly 
and in soothing ways.

• Try reading inspirational books 

• Play music, it can help calm down the patient

• Holding hands or a light touch may be reassuring.

• Use bed railing to keep the patient safe.
• Consider use of a baby monitor while out of the room.

• Minimise visitors, loud noises, TV, music etc.

• Some people find comfort in sharing memories of special oc-
casions, or holidays, family experiences, or the memory of the 
favourite place.

AMONG BEST THINGS WE CAN GIVE EACH OTHER ARE 
GOOD MEMORIES!!

Surge of Energy: Dying loved ones may exhibit sudden unex-
plained surges of energy, which are usually short lived. They 
become alert, ask for the food that they have not eaten. 

What you can do as a caregiver

• Enjoy this time for what it is 
• Use the time to reminisce and say good bye
• Be together 

I can touch someone’s life and create a lasting impres-
sion: “The things that matters most in our lives are not fantas-
tic or grand. They are the moments when we touch one anoth-
er, when we are there in the most attentive and caring way.”

Saying Goodbye: Many people have questions on how to 
say goodbye. Some are concerned that it may hasten death. 
In addition, some families have questions about whether they 
should give permission to let go. 

When and how to say goodbye?
Some families have difficulty starting this conversation but 
once begun, it’s a gift. This time with your loved one is pre-
cious.

What you can do as a caregiver

• Take this opportunity when the patient is alert 

• Listen to the wisdom of your heart 
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• Some ways to begin are

• What I love the most about you is …

• What I will always remember about you is …

• What I will miss about you is …

• What I learned from you is …
• What I will cherish about you all my life is …
• I am sorry for …
• Thank you for …
Tears are normal and natural part of saying goodbye and could 

D D D D D

HOLISTIC APPROACH TO MAKE THE LEARNING PROCESS EFFECTIVE

Brunda B A
No.471, 3rd main,1st stage, 1st block, Banashankari, Srinagar, Bangalore -560050 E-mail:- brunda.py@gmail.com

Holistic comes from the Greek word holos, means ‘entire’ or ‘all’. An Holistic approach helps a person to maintain health by 
maintaining balance between mind, body, and soul. Holistic approach is used in the learning process to develop a child on various 

aspect to be better person. The Holistic education is a lifelong learning which prepares the child for being collaborative rather than 

being competitive in the environment.

Aspects of Holistic Education

The important aspects which includes holistic education in building the child by making them 

1. Active learner.
2. Build on their new ideas.
3. Giving priority to their experience.
Methods of Holistic Education

1. Drawing
2. Yoga and meditation.
3. Art and craft
4. Handwriting
Result of a holistic approach

1. Kids become more expressive
2. Thinking skills get enhanced
3. Community and cooperation will gain importance
4. Positive change in habit

Holistic education concentrates on a child has a complete person rather than focussing on academic alone. Holistic education is a 

process of developing a child in being social, having belief in the spirituality, handling their emotions in a productive way, being a part 

of community in which they live, and understanding their role in the world.

As a counsellor we would look into child’s unique need and skill and prepare them as a better adult.  Children are taught in a natural 
and engaging way which helps them in using their academic learning as a foothold for their emotional and social development. 

Holistic approach motivates children to learn subject by instilling curiosity and doing things creatively. 

Different method has different impact on the child because the process involved in developing each method vary which in turn helps 

the child in understanding various aspects involved in having a better life. These method help the child for facing the society in better 

way by nurturing them on various social aspect. 

In long run child will be developed with better communication, social skill, and confidence which makes them more challenging in the 
society with positive impact. Intrinsic motivation makes them curious, inquisitive, and innovative in whatever the field they are into. 
Child will be in a continuous learning process and hence the holistic education will be fruitful for lifetime. 

“Holistic  Education is a philosophy of education” so let’s educate the child in all aspects for the betterment of their future.

How to Study Better, Understand More and Actually “Get” What You Want to Learn
By Scott H Young

Holistic education aims to call forth from people an intrinsic reverence for life and a passionate love of learning.

Ron Miller

Holistic is a concept that says Human being is Multi-dimen-
sional. Education with a holistic perspective is concerned 

with the development of every person’s intellectual, emotional, 
social, physical, artistic, creative and spiritual potentials. Holis-

tic approach support people in using all of their ‘multiple intelli-
gence’ that means insight, rationality, logic, emotion, hunches, 
gut feel, creativity, a sense of harmony and rhythm. Holistic 
approach in learning is called as Holistic learning. Holistic 
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learning is the process of weaving the knowledge which you 
have understood through regular education. The core ideas 
of holism are not new but timeless and found in the sense of 
wholeness in humanity’s religious impetus. The major contrib-
utors Jean-Jacques Rousseau, Ralph Waldo Emerson, Henry 
Thoreau, Bronson Alcott, Johann Pestalozzi, Friedrich Fröbel, 
Francisco Ferrer, and many more recent theorists.

Significant forward motion was accomplished by the first Na-
tional Holistic Education Conference that was conducted with 
The University of California, San Diego in July 1979, that in-
cluded 31 workshops. The Conference was presented by The 
Mandala Society and The National Center for the Exploration 
of Human Potential. The title was Mind: Evolution or Revolu-
tion? The Emergence of Holistic Education.

Holistic education is important at an early childhood as the ap-
proach is tuned with each child’s unique needs and skills, and 
one that prepares the child to become a well rounded adult by 
teaching them in a more natural and engaging way. Early child-
hood educators should take a holistic approach to teach child 
as it helps the educator to pay attention to children’s physical, 
social, emotional and spiritual wellbeing as well as cognitive 
aspects of learning.

The main aim of holistic learning is that the children are given 
new lessons according to their current progress, readiness, 
and their learning style. 

List of alternative schools at a global level that have holis-

tic elements of learning in their educational philosophies:

1. Brockwood Park School, an international educational center 
in England, founded by Jiddu Krishnamurti

2. Camphill Schools

3. Democratic school and anarchistic free school

4. Friends/Quaker Schools
5. Homeschooling, Unschooling, and Deschooling
6. Krishnamurti Schools

7. Montessori School

8. Waldorf Education (or Steiner Education)

9. Reggio Emilia Inspired Schools

10. Forest School

Following are some of the many alternative schools cur-

rently operational in India:

1. Isha home school – Coimbatore
2. Secmol – Ladakh
3. Rishi valley school – Andhra pradesh
4. Shibumi school – Bengaluru
5. Sahyadri school- Pune

6. Mirambika, free progress school – New Delhi
7. Abhaya school – Hyderabad
8. The Heritage school – Gurgaon, Vasant kunj
9. Marudam Farm school – Tamil Nadu
10. Centre for Learning – Bengaluru
11. The school, Chennai

Holistic Education is gaining its importance at Global and Na-
tional level due to its way of educating the child as an adult to 
be in the world by building a better life of their interest.

AREA OF RESEARCH
Vedic route of Holistic training: It is difficult to map the his-
tory of Holistic education since the core idea of holisim hails 
from vedic time. During those vedic period we had a system 
of Gurukul where the childrens where taught orally about the 
way of building their life as a better person. In Gurukul system 
the childrens where educated to have knowledge on various 
aspects like protecting themselves from danger, surviving by 
having moral values, respecting others, work as a community, 
and many more. Gurukul system equipped the child physical-
ly, socially, emotionally and intellectually to be a good citizen. 
Gurkul system believed in making the use of the knowledge 
provided for the kids at the right time. Gurukul system was 
considered as a complete system of education as it used to 
nurture the kids as a whole person.

Holistic learning in Modern world: The modern way edu-
cation is trying to fill the information in the minds of kids so 
that they can build their career rather than life. So many re-
searchers and scholars wanted a change of education system 
and kept on studying on various options ultimately they felt 
that Holistic way of educating a child will help them in being 
a person as a whole. Nowadays many schools are trying to 
include a subject of holistic approach and also there are many 
schools which build the child completely in a holistic way for 
the betterment of child and society.

Schools which are adopting Holistic learning: There are 
many schools Nationally and Internationally which are using 
the Holistic Learning for development of kids. They are incul-
cating Drawing, Meditation, Yoga, Nature walk, Handwriting 
improvement and many other natural way which creates cu-
riosity to learn more and help them in finding innovative meth-
od of doing the things. Yoga and Meditation keeps them calm 
which helps them in handling their emotions and being a good 
human in their society. Schools are creating curiosity so that 
kids find the solution on their own way by arriving at different 
option and find the best solution among them, this happens 
due to their critical reasoning power which will have boost due 
to created curiosity and approach of inquisitive nature in the 
child.

Tools used in Holistic learning: Holistic technique uses 
various tools like drawing which helps in bringing their ideas 
into pictures, Yoga which helps them being physically strong, 
Meditation which helps them in being mentally strong, Nature 
walk helps them in learning practically, Handwriting helps them 
in building their behaviour, Socialising helps them in building 
in being community, Visualising helps in connecting the con-
cepts, and we can have many way of making the kids curious 
to learn. Holistic learning helps the kids in narrowing their in-
terest which can be concentrated and the kid can build their 
career and life on the field of their interest.
Reflection of Holistic learning on the child: Holistic learn-
ing helps the child become more confident, clear on what they 



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

77

ISSN 2250 - 3978
 LILAVATI (PRINT)

want to do, can handle the people in a better way, use their 
knowledge in a more appropriate way, can help others by guid-
ing them when they need help, making themselves curious on 
different topics, create inquisitive nature which helps in arriving 
at solutions or answers on their topic. Holistic learning make 
the child be independent and they want to find the solution on 
their own which helps them by having a trial and error method, 
it also build a critical reasoning skills by looking at the practical 
impact by their decisions. This helps the child in being more 
practical while taking a decision. Emotionally the kids become 
stronger which helps them in having a clear idea about the sit-
uation. On the whole the kids will be better in decision making 
for the betterment of self and society.

Impact on the society due to child development as a 
whole: The better way of child development will help them in 
being a good citizen by taking the right decision at the right 
time. They tend to contribute to the society for the betterment 
which would help in the economical growth. Better citizens al-
ways work hard for the better future of the society by making 
use of their knowledge, distributing and enhancing the skill of 
the people around them. The whole process in turn will have 
a better society for the future kids which offers them the best 
possible way for their growth. The economical growth will take 
the nation at a higher level, so as a holistic educator we should 
concentrate on individual kid as a unique person and help 
them in reaching their goal in their way of understanding and 
using their knowledge for betterment of self and society.

OUTCOME OF THE RESEARCH : The outcome was that i 
could see changes in the child in the way they were presenting 
themselves and their behaviour with others. I felt that the Ho-
listic learning would really help in their future prospects. As a 
educator i believe that kids are supposed to learn in a Holistic 
way rather than formal education of storing information in the 
brain.

Research in Holistic training: The research of the Holistic 
training began when i realised that kids require something 
more than a formal education. I started looking for other op-
tions where we could nurture the kid in a way that they deal 
with the society. I found that kids even with knowledge where 
not able to present themselves in the society when a question 
was raised since they need to look for the information in the 
mind where they would have stored. But its always difficult to 
memorise what we have learnt and we always find easy to 
explain a thing which we would have practically experienced 
or find the reasons. I could see so many variations in the ed-
ucation like drawing, painting, yoga, meditation, handwriting, 
craft, etc where the kid would be doing the way they are com-
fortable and happy. In this type of education kids feel easy to 
express their viewpoint. For example When they draw they do 
something which they like to which helps us in understanding 
what is their taste and we could find out a way which might 
help them in growing, in the same each and every tool helps 
them grow as a whole person. When the kids are doing some-
thing what they like they bring out their best which would keep 
them happy and we can expect the best of the quality of a kid 
coming out which would help us to polish them as an educa-

tor. We can always observe the change in the child when they 
are properly trained in the line of their interest. It would reflect 
in their behaviour, attitude, stamina, managing, etc we could 
always find the growth of the child gradually when we make 
them go in the right path. Its easy to guide them in their interest 
as they would love to grow as per their wish. We should always 
create a curiosity to learn so that they would find improvement 
in their work. Rather than giving answers directly its better to 
make them find the answers for the questions raised, which 
would really help them in finding the solution for the question 
raised along with some interlinked question or answer. 

Tools and its advantage of the Holistic training: Holistic 
training has various tools as per the uniqueness of the child. 
Holistic learning is prepared as per the child to make them as a 
better person in the society. Some of the tools which are used 
in Holistic training are mentioned below:-

Art activities:- Art activities include colouring or painting using 
crayons, colour pencils, or paint with a brush. We can also in-
clude the craft work of making a image by using the materials. 
With the help of Art activities we can help child in eye-hand 
coordination which helps in fine motor skill and will lead to bet-
ter writing skill of a child. When they do the art work they will 
be more social as they would interact with others for ideas and 
also learn to clean up which helps them in keeping everything 
tidy. Their cognitive skill will be improved as they try in mix and 
match of colours, making shapes and designs and they would 
enjoy the things changing when they add up something. They 
will be in a better position to express their feelings through art 
which they might find difficulty in telling. It lets the kids create 
their own imagination by putting their ideas in a proper for-
mat. The art activity help the child in looking at various aspects 
in different angles which always help the children in decision 
making.

Meditation:- Mind is the world’s amazing thing as it gets re-
charged after every break. It is the strongest weapon a human 
has to fight against all odds. But for the young minds it can 
be used in improving memory and understanding by making 
them focus and concentrate on what they do. Meditation is 
recognised as a way to improve the brain function which helps 
the kids for sharpening the memory skill. Meditation helps the 
brain activity in the left brain by creating coordination and con-
centration in the left brain. The information stored in the left 
brain will help in decision making and strong memory by mak-
ing use of all the five senses. For young kids meditation assists 
with stress relief and thrives in academics. The most important 
benefit of meditation is that if it is taught at the early stage 
it helps in building the ability to have a lifelong skill to build 
brain function and retention. The meditation session last only 
for couple of minutes whether in the classroom or at home, it 
can be started easily which helps in learning, relaxation, focus, 
and clarity. Some of the advantage apart from concentration is 
that it increases self esteem, relax the state of mind and body, 
can manage stress, sparks creativity, encourages social inter-
action, and also teaches discipline and responsibility.

Yoga:- Yoga is a wonderful resource for children which can 
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have an impact on the live and future of the kids. Yoga helps 
the kids to be both physically and mentally strong. Yoga 
makes a person physically strong by making their body flexible 
enough and mentally by keeping them calm. Yoga helps the 
person while taking the decision by keeping mind and body in 
control. Yoga creates a charm which keeps the kid always re-
juvenating and helps them in feeling fresh which makes them 
a perception of looking at the things in a new way.

Handwriting performance:- Handwriting can be called as a 
mirror of our character, yes handwriting can reflect the char-
acter of a person. While writing, the hold of the pencil is very 
important to have a proper handwriting. Handwriting is very 
significant for the child as the academic performance is as-
sessed based on their legibility and quantity of writing. The 
consistent use of one hand allows refined skills to develop. 
It helps in awareness of correct formation and orientation of 
numbers and alphabets. It helps in visual perception, planning 
and sequencing of writing to achieve a well-defined result.
Advantage of the Holistic learning: Holistic learning is gain-
ing importance due to its advantage on the development of the 
child. Some of the advantages are

1. It improves the concentration and focus.

2. It improves the memory.

3. It helps in decision making.

4. It helps in gaining fine motor skill.
5. It helps reasoning the situation.

6. It builds the confidence.
7. It helps in social wellbeing.

8. It improves handwriting for educational assessment.

9. It helps the kid to grow in the field of their interest.
10. It makes the kid a better citizen

The important advantage is that the Holistic learning helps the 
child in being a whole person, which makes the child a better 
person professionally and personally and contribute to the bet-
terment of the society.

Importance of Holistic Learning: Holistic learning has 
gained its importance for the reason that it helps kids at dif-
ferent levels, like physical, emotional, mental and spiritual for 
their overall development. Some of the reasons are:

1. Kids become more confident as they thrive to gain more 
knowledge by having the curiosity in the subject.
2. Kids become more independent and will be able to find the 
better way for any kind of situation. 

3. Kids would like to get involved with others as they feel that 
they get more knowledge by interacting with peoples of differ-
ent opinion.

4. Kids would be emotionally strong so that they will be in a 
better position to handle the emotional situation.

5. Kids will have good focus about their goal and completely 
concentrate on achieving their goal.

6. Kids will have good stamina due to regular practice of yoga 
which helps them in maintaining balance between mind, body, 

and soul.

7. Kids will develop an inquisitive way of learning which will 
help them in acquiring more knowledge.

8. The confidence in the kids would help them in their academ-
ic performance.

9. Kids will be very clear with their goal as they would have 
understood themselves better with their likes and dislikes.

10.  Kids will be benefited by the lifelong learning of handling 
and managing the situation in the way of their life.

We has a educator feel that it has become a pivotal way of 
educating the child in order to make them a good citizen. The 
development of a person as whole would always help in many 
situation keep away all health issues related to mind and body.

Impact of Holistic learning: The impact of Holistic learning 
varies at different stages. The Global impact will be different 
from that of a Nation, and an Individual from that of a Glob-
al and National. I would like to explain the impact at different 
stages.

Global impact: - Holistic learning as made global impact by 
looking at the performance of the kids in practical life. Schools 
are including different methodology to maintain a balance in 
the behaviour of the kids which can help them in performing 
better at the professional and personal front. Yoga and Med-
itation have been accepted as one of the best tool to handle 
the emotional feelings of a person which would help them in 
maintaining balance in their life. Yoga has been welcomed with 
a broad hand at the global level for its various benefits. At the 
global level they are trying to find out different way of educating 
kids which will help them in their life. In global platform Holistic 
learning has been given so much of importance only because 
of its way to create  curiosity to learn and get information by 
questioning themselves and others in a practical situation. At 
the global level people are still finding different ways to edu-
cate the child in their area of interest. Global platform needs 
some more techniques which would help all kinds of kids to 
taste the success in the field of their interest.
National impact:- At the National level the Holistic learning 
has started playing an important role by understanding the ed-
ucational performance pressure created on the students. We 
could see the kids who have achieved a great height in their 
educational performance couldn’t make a name in the field 
they are into and its only because it will not be of their interest. 
So Holistic way of learning would help them in realising their 
true interest at an younger age which would help them in grow-
ing in their field of interest. There are schools in many of the 
cities which are offering these kind of education which would 
help the kids in leading their life of interest with happiness. 
These schools create a curiosity to know about the nature and 
would help them to find the goal of their life by making them 
build the inquisitive nature within them self. 

Impact on the Humans:- The Holistic learning has a great 
impact on the human being as it plays vital role in building 
their life in the path they would love to go. Humans are becom-
ing more calm and using their left brain while taking decision 
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which would help them in taking right decision due to improved 
critical reasoning. They are able to balance their life both per-
sonally and professionally during an emotional situation. Hu-
mans are becoming clear with their goal as they can narrow 
down on their views through clear mind. Holistic learning also 
helps them in realising their interest in which they would like 
to build their life. Drawing helps them in putting their emotions 
into pictures which they will not be able to express. Yoga helps 
them in keeping their body strong. Meditation helps them in 
keeping their mind calm which would help them having clarity 
of various option for a particular situation. Handwriting helps 
them in putting their ideas into words and also helps them in 
getting educational performance. Overall a person can grow 
as a good human being with good values which would make 
them loving wherever they go and help them in growing in the 
field of interest.
RESEARCH IN SPECIFIC : My research specifically about 
Holistic learning through Art, Craft, Yoga, Meditation, and 
Handwriting which would help them in improving their over-
all personality. I realised that this way of learning nurture the 
kids by making them more confident as they would have learnt 
through practical situation and would analysed on the various 
aspects. They would be in a better position of handling the life 
due to the knowledge and thinking power. I felt that each and 
every way is different and it can be implemented according to 
the kids requirement. This research helped me in understand-
ing the proper education system for the benefit of kids.
RESEARCH INSTALLATION : Once i was well equipped with 
the sufficient information about the holistic learning i started 
implementing and my beginning was from my home with my 
two kids, i could really see the change after my daughters start-

ed learning drawing her span of concentration was increased, 
yoga helped them to have control on their way of expressing 
emotions. Later i started implementing at my school where i 
could see all the tantrum kids sitting so quietly when they were 
doing any kind of art and craft. Personally i felt a change as i 
started learning drawing which made my vision clear and my 
really happy for such a big change.

RESEARCH OUTCOME : The outcome was very visible in 
myself, and children’s around me, i was really happy of the out-
come which made me do more research about the same topic. 
In turn i realised it’s not only in India but also it is welcomed 
with a wide hand Globally. I have developed myself as a more 
knowledgeable person who can present herself in the society. 
My kids are now open minded and always ask more questions 
related to the topics and are very calm which is helping them 
in taking decision.

RESEARCH IN FUTURE : I would like to work on the same to 
reach more kids for their betterment as per their requirement. 
I want use different techniques for enhancing the skill of the 
kids for building up their future. I would like to find out many 
more options which are available at a national and global level. 
I want to enrich the kids around with the knowledge i am going 
acquire.

A GLOBAL MESSAGE : The Earth in which we leave need 
the people of value and ethics so let’s build a globe of values 
through holistic learning. Holy means god so its peace and 
harmony which is really in need in our society. So let’s take a 
oath of changing our society by changing our kids in the right 
manner. We will all pledge our self for the betterment of our 
kids by giving them right way of education.

D D D D D

END OF LIFE CARE FOR A CANCER PATIENT 

Mrs. Alpa Dharamshi
Counsellor Pehechaan Counselling e-mail:- pehechaancounselling@gmail.com

“Doctors diagnose, nurses heal and caregivers make sense of it all”. Caring for your loved ones who is affected with cancer and 
who is totally advised bed rest during treatment or otherwise then it can be physically and emotionally demanding. It may feel 

overwhelming at times and leave you weary in mind, body and spirit. In addition, some caregivers are often juggling with multiple 

responsibilitiessuch as work, household duties, caring for other family members or addressing their own health concerns. At times 

you may feel that you are on a rollercoaster, not knowing what to expect next. Family caregiving is much prevalent in India as 

compared to other countries because of the existing joint family and hindu undivided family systems. Family support always helps 

the caregivers. This study will provide the impact and role of cancer caregiver’s and its importance in a survivours life. Sometimes 
we need someone to simply be there, not to fix anything in particular, but just to let us feel that we are cared for and supported. -- A 
Cancer patient’s feelings – C aring – A lways there – R eady to give their all – E ncouraging – G racious – I ncredible – V aluable 
– E xceptional – R espectable Important tip for a caregiver: You don’t always have to deliver a miracle. Lower the bar of your own 
expectations. What you are doing - even the little monotonous stuff - is making a difference (maybe not as big a difference as you 

wish). You may not be able to cure your loved one’s disease completely, but when you help create predictability for a safe, pleasant 
day, that’s enough..... In fact, that’s the big deal Caregivers Bill of Rights – I have the right ......to take care of myself. – I have the 
right ......to seek help. – I have the right ......to get angry. – I have the right ......to reject any attempts made to manipulate. – I have 

the right ......to receive consideration, affection, forgiveness.... – I have the right ......to take pride in what I am accomplishing – I have 

the right .......to protect my individuality. A prayer for Caregiver May God gift you with Balm for your noble Heart, Peace for your Mind, 
Strenght for each challenge. Courage to Hope, Grace for each moment, Rest for each day and Faith to Trust - author unknown.

“Doctors diagnose, nurses heal, and caregivers make 
sense of it all”

Caring for your loved ones who is affected with cancer and 
who is totally advised bedrest during treatment or otherwise 
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can be physically and emotionally demanding. It may feel 
overwhelming at times and leave you weary in mind, body 
and spirit. In addition, some caregivers are juggling with mul-
tiple responsibilities such as work, household duties, caring 
for the other family members, or addressing their own health 
concerns. At times, as a caregiver, you may feel you are on a 
rollercoaster, not knowing what to expect next.

Family caregiving is much prevalent in India as compared to 
other countries because of the existing joint family and Hindu 
Undivided Family systems. Family support always helps the 
caregivers. This study will provide the impact and role of can-
cer caregivers and its importance in a survivor’s life.
“Sometimes, we need someone to simple be there, not fixing 
anything in particular, but to just let us feel that we are cared 
for and supported” – A cancer patient’s feelings
- Caring

- Always there
- Ready to give their all

- Encouraging

- Gracious

- Incredible

- Valuable

- Exceptional

- Respectable

Important Tips for a Caregiver: You don’t always have to 
deliver a miracle. Lower the bar of your expectations. What 
you are doing – even the little, monotonous stuff – is making a 
difference (May not as big a difference as you wish). You may 
not be able to cure your loved one’s disease completely, but 
when you help create predictability for a safe, pleasant day, 
that’s enough…
In fact, that’s the big deal!
Caregiver’s Bill of Rights:

- I have the right… to take care of myself

- I have the right… to seek help

- I have the right… to get angry sometimes

- I have the right… to reject any attempts made to manipulate
- I have the right… to receive consideration, affection, forgive-
ness

- I have the right… to take pride in what I am accomplishing

- I have the right… to protect my individuality

A Prayer for a Caregiver: May God gift you with Balm for your 
noble Heart, Peace for your Mind, Strength for each challenge, 
Courage to Hope, Grace for each moment, Rest for each day, 
and Faith to Trust – Author unknown
Introduction - Who is a caregiver?
A family member is the immediate caregiver of a cancer pa-
tient. Family caregivers may be parents, child/children, spous-
es,partners,relatives,friends,neighbours or a person who stays 
with him 24/7. It is very important that the family caregivers 
must be there right from the beginning.

If the patient is an orphan then it could be his teacher, friends 
or neighbours.

Different roles a caregiver needs to play from time to time 
during different stages of treatment:

1. At Diagnosis: Caregivers have a very active and important 
role to play at the time of diagnosis. The caregiver needs to 
know:

What is cancer?
The cells in our bodies all have certain jobs to do. Normal cells 
divide in an orderly way. They die when they are worn out or 
damaged and new cells take their place. Cancer is when the 
cells keep on growing and making new cells. They crowd out 
normal cells. This causes problems in the part of the body 
where the cancer started.

Family caregivers play a very crucial role that begins when the 
cancer is diagnosed. The caregivers need to learn all about 
the disease the patient has, medical terms the fine details of 
treatment.

2. During treatment at the hospital: Caregiver is the bridge 
between the patient and the medical team. He/she takes all 
the crucial decisions and also coordinates with other family 
members.

The relationship between the patient and the caregivers af-
fects how well this works.

The caregiver must:

• Take on many household duties of patients 

• Schedule hospital visits and plan to and fro trips during treat-
ment.

• Work through the health care treatment of the patient.

• Arrange for home care 
• Take care of insurance matters 

3. During care at Home: It can be stressful for the patient and 
caregiver when the patient is moved home from the hospital.
Caregivers need to be extra careful now with regard to a pa-
tient’s health.
In addition:

• The caregiver needs to be a companion to the patient 

• Continue doing many of the patient’s household duties.
• Take care of medicine and meals 

• Schedule hospital visits, plan to travel to-and-fro and also 
accompany the patient with all the reports.

• Arrange for home visits by doctors, therapists, or other pro-
fessionals.

• Deal with medical emergencies

• Take care of insurance matters 

• Work through the health care system of the patient

Caregivers worry about how they will manage to do all this sin-
gle-handedly and also take care of themselves. The caregiver 
needs to give up or miss their jobs and give up their social 
activities.
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4. After the treatment ends: Caregivers and patients expect 
that life will be normal as it was before the diagnosis, but it may 
not happen that way. Caregiver’s stress may continue after 
the patient’s treatment ends. Some may have problems ad-
justing to the new scenario in front of them. A large part of this 
is caused by the worry that the cancer may relapse. When the 
caregiver is the partner or spouse of the survivor, there may 
be sexual problems also. You may require help from family to 
get back on track in your normal life. Professional help from 
a counsellor may also be needed, and can be taken as nec-
essary. The patient may find it difficult to cope with emotional 
and spiritual side of surviving cancer. As a caregiver, you must 
continue to support them, but do not drain yourself out.

5. If the treatment doesn’t work: Support your loved one’s 
decisions about their end-of-life plans. Helping the patient 
consider palliative (pain-relieving) care and making plans for 
entering hospice care when the time comes, can help you 
feel at ease knowing they are going to be comfortable. Don’t 
feel guilty about expressing yourself to your friends and family 
about what is happening to get much-needed support.

6. At the end of life: Caring for the patient at home at the end 
of life is again a difficult challenge. The patient depends more 
on the caregiver now, the patient’s symptoms become more 
difficult now.
Cancer patients may have many feelings during their cancer 
experience, right from denial, acceptance, to sadness, anger, 
fear, anxiety and depression. Some people may have times of 
wonder and doubt during sickness. They may also start ques-
tioning their religious beliefs.

Useful tips handling the patient and being a good caregiver

1. Try to keep daily activities to normal and routine

2. Plan fun activities together. Enjoy doing what you can do 
together

3. Listen to music
4. Watching TV

5. If the patient is physically fit then go shopping, long drive, 
etc.

6. Encouraging patient to discuss his/her concerns.

7. Ask the patient WHAT he/she is feeling instead of HOW?
8. Discuss your own feelings and fears

9. Being together may be more important at this juncture. 

As a caregiver, it is easy to be overwhelmed by caring for a 
cancer survivor. An important point here, as a caregiver, are 
also a survivor because you, too, are surviving the challenges, 
responsibilities, and life changing effects of this disease and 
its treatment.

A prayer for caregiver 
Unknown and often unnoticed, you are a Hero nonetheless.
For your love, sacrificial, is God at his best.
You walk by faith in the darkness of the great unknown,
And your courage, even in weakness, gives life to your loved 
one 
You hold shaking hands and provide ultimate care 
Your presence, theknowing, that you are simply there,
You rise to face the giant of disease and despair,
It is your finest hour, though you may be unaware.
You are resilient, amazing and beauty unexcelled,
You are the caregiver and you have done well!!
Always remember...
PUT YOUR OWN OXYGEN MASK ON BEFORE HELPING 
OTHERS.

Taking care of yourself is very, very, important.

• You take better care of others if your own needs are met

• You will be in a better position to make decisions or have 
difficult conversations.
• You will have mental energy to shift gears.

Taking care of yourself:

• Make your own health a priority

• Before starting the treatment, let your family know you are 
ready to start the patient’s treatment as a caregiver
• Line up your own support team
• Try to get enough sleep at night

• Take time for leisure

• Keep yourself physically and mentally healthy and fit
• Enlist family members who are ready to help with household 
duties

• Respite programs provide breaks for caregivers

• Keep a journal of your priorities and other activities
• Recognise your burn out and check out with social workers, 
counsellors and stay fit

D D D D D

PYRAMID HEALING / PROTECTION 

Dr. Noothan Rao
Graphologist, Counselor, WRITE STROKES WITH RIGHT THOUGHTS ™ (A Research Center for holistic healing), Lalbagh West 

Gate, Basavanagudi, Bengaluru, Email:noothan.rao@gmail.com

Now we are moving into the Aquarian age (divine age). Earth is very slowly moving. Our frequency has to be matched to reach 
higher dimension (4th level- spiritually). Meditation of any kind is tool to attain it.

MEDITATION:
1. Connect to cosmos all that exists. Pure potentiality that can create anything you desire. It increases or expands your awareness 
into invisible realm. Powerful meditators are powerful healers.

2. It purifies space around, turns darkness to light, raises your vibration.
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3. Communicates with higher self, masters, higher forms of energy
4. In meditation remain silent to hear or to get the answers. Answers are everywhere. We should be tuned to get right frequency. 
Group meditation is better. 
5. Group meditation is better. Don’t open your eyes too quickly as it results in headaches. Do not open your eyes before others do 
as you will be absorbing their negative energy.

PYRAMID HEALING – Cosmic computers, powerful meditative tool, connect to ascended masters, materialize things faster & also 

for grounding. Pyramid healing is part of Karuna (compassion) Reikhi. Our usual thought process is – constant bothering. It sticks 

to our aura and damages/splits that area (chakra). Open aura affects all the other area by attracting negativity. Use pyramid energy 

with meditation to connect with cosmos/super consciousness /God /higher energy.

Pyramid protection can be used anytime, anywhere and for anything. It can be used to protect self, family, others, house, vehicles, 

travels, events etc. also to heal, get back lost things & prosperity, improve relationships and to get answers.

Reikhi is guided life force energy. We cannot heal others 
without their permission. Reikhi will not cause any harm. 

Before you start pyramid healing, ground yourself. Ask for all 
our negativity to become positives before reaching mother 
earth as we cannot harm others. 

Pyramid protection can be used anytime, anywhere and for 
anything. It can be used to protect self, food, family, others, 
house, vehicles, travels, events etc. also to heal, get back lost 
things & prosperity, improve relationships and to get answers. 
Sit with calmness and closed eyes. Keep palm open upwards 
while shielding and meditating. Imagine 4 triangle sides and a 
square base of pyramid (desired color) around you (or around 
the things or people you wish to protect) also think your favor-
ite God is blessing. Imagining inside the pyramid where no air 
and light, ask for your wishes.

Repeat each pyramid 3 times with your same wishes. (Always 
do thrice – mind, body, soul). Always protect yourself first with 
blue (imagine sky blue color) pyramid. Then imagine your lost 
item inside blue pyramid (always feel the energy). Imagine big-
ger objects as miniature (within 2 palms) to protect that from 
black magic, evil sight. Any rays hit the pyramid and become 
positive and reaches them. 

Always remember to seal the base. Anger removes shield. Al-
ways thank Reiki – divine life force energy. Shield yourself first 
– blue pyramid, and then heal others. After finishing the pro-
cess (won’t take more than few minutes) slowly open the eyes 
and thank God and Reikhi. Any break or disturbance indicates 
not fulfillment of your wish.
DESIRES (blue pyramid) – say whatever is for my highest 
good be manifested. Every day blue is must and other pyra-
mids are optional.

1. Color Blue – strongest physical healing, protection from 
mishaps / accidents; restoring lost goods, things/people.

2. Green – abundance of material wealth and prosperity.

3.Golden – protection from evils & witchcraft.

4. White – peace, general protection, control of anger

5. Pink – mental peace, matrimonial harmony, relationships, 
general love
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6.Black & white – personal growth, enhancement of knowl-
edge & education. (2 sides black and 2 sides white and base 
as white)

7. Red – blood circulation, new opportunity, power, beginning 
of anything.

With a pyramid you can achieve your goals faster in a harmoni-
ous way, no matter whether it is spiritual, material, career, rela-
tionship or health goal you have. Pyramid is your free unlimited 
energy source and it is up to you how to use it!

Proof: It has been proven that a pyramid regenerates the natu-
ral flow of energy circulation in the body, strengthens the pow-
er of intention and harmonizes the environment. By charging 
it up with thought-form, it will be manifested. A clear aim for 
using the pyramid is relevant, because it will come to life sur-
prisingly soon.

Health: In a situation where you have health issues and noth-
ing seems to help you or you just don’t feel well, it means that 
your energy level is low. Pyramid is a tool that raises your ener-
gy to higher levels and enhances body functions energetically. 

Spiritual Practice: For any spiritual practice you do - Medita-
tion, Energy healing or something else - to find energy source 
inside yourself, sometimes you need an energy boost from 
outside. Pyramid will help you in this process. You can use 
a pyramid in meditation to enhance the inner feelings and in 
healing to amplify healing Energy.

EMF Protection: Every electric device radiates harmful elec-
tromagnetic field and causes cancer over long time period. 
Pyramid can protect you from Wi-Fi, TV set, PC, Microwave 
Ovens, Cell Phone Towers, Nuclear Power Stations, High Volt-
age Power Lines and radiation of all the other devices.
You have to know what you want and to write it down in fulfill-
ment form in present tense, then to put it under the pyramid. 
But don’t think that if you know what you want, you can skip 
writing; one has on average 70,000 thoughts a day and for 
cosmos all have the same significance for them to come true, 
so it is important to write it down, because it is already an ac-
tion; writing down your aim is already an action towards your 
goal. You can put under the pyramid a list with all the things, 
which would be of use for you, with all the places, where you 
want to travel to and with all the people you want to meet, all 
the skills you want to master, the person you wish to be and 
the pyramid will help to attract it in your life.

Our goals, wishes, desire can be categorized in the following 
manner and written down with priority order. We cannot ignore 
any area of our life.  Missing some area will affect the smooth 
flow of the wheel of life.

WHEEL OF LIFE GOALS
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UNDERSTANDING AURA

N.Srujana Rao, Reiki Master
14th Cross, Second Phase, Girinagar, Bengaluru,Email: srujana.naramala@gmail.com

Human body generates an electromagnetic field around our body. It is emotional, mental and spiritual level form an energy field 
known as aura. The word is derived from the name of the Greek goddess of breeze and atmosphere. It has been observed that aura 
is present in living beings as well as nonliving objects.

Our Aura governs and also ‘reflects’ our health, mental and emotional state. Aura is a window that shows an oncoming illness, even 
before the symptoms arise. The aura of the place or thing  gets affected by the aura of the other things around it, for e.g.: a disturbed 
thought gives rise to a disturbed emotions which brings about disturbances in the aura and lead to diseased physical state.

The Aura enters the ground that you are walking or standing on. It exchanges energy with the ground that we stand on, and this is 

the reason why people are often asked to walk bare foot on the grass so that the stale energy of aura is released and replaced with 

fresh energy that will keep you healthy, fresh and happy. People who do not walk barefoot in their homes, experience health issues 

like arthritis and their senses get weakened in old age.

Kirlian photography: Kirlian photography is a set of photographic technique to capture the electromagnetic fields. This technique 
is used in latest gadgets like the Kirlian cameras. So these cameras generally do not have any lens rather they use sheets of 

photographic film placed on a metal conducting plate. Since then Kirlian photography has become the basis of all aura photography 
in the art of reading aura in modern days. This lead to the development of many aura photography techniques and aura photography 

software in the different parts of the world.

Aura reading is excellent tool to read the subconscious state of thought process through chakra reading. It will also be useful tool for 

energy healers like reiki, pranic healers, hypnotherapists, regression therapists, meditation teachers and vastu consultants. There 

have been remarkable differences between the aura picture of people when the aura picture is taken before and after any kind of 

healing process. With the help of knowing our aura we will be able to know the reasons behind the current life issues and get the 

solutions accordingly easily.

“What you need to do is build the house you will live 
in.You build that house by laying a solid foundation: 

by building physical emotional, mental and spiritual health.”_ 
James Altucher
At present days we deeply give value to maintain good health. 
We try everything to be healthy to live our lives to the fullest. 
There are a various process of healing techniques developed 
both in modern and psychological-spiritual sciences.Learning 
and understanding about Aura is one of the important meth-
ods to maintain overall wellbeing and also develop our psychic 
abilities.

What do you mean by Aura?
Aura is an electromagnetic field which surrounds living and 
nonliving things.It usually can’t be perceived by naked eyes 
but Aura is noticeable in a different way to few people who are 
sensitive to it, for e.g.: many psychic healers who are sensitive 
even to the minute disturbances or vibrations of energy might 
be able to visualize it or physically sense some colors. Aura is 
the colorful layers of energy which covers or shields the subtle 
bodies like physical, mental, emotional and astral bodies.

How does it look? 
Aura is not distributed uniformly. There are concentrated en-
ergy centers that rotate like a wheel and are called chakras. 
There are seven major chakras and several minor chakras, 
Aura changes in shape, size, and color depending upon the 
mood, health, and stress etc. Aura is connected to the 7 ener-
gy centers of the body and is comprised of 7 different layers, 
these layers of the Aura are described in the following image.
The seven layers of The Aura.

Physical energy body (Red): 

This layer holds information about our physical health, it vi-
brates closely to the physical body. This layer is connected to 
the root chakra. 

Emotional body (orange): 

This layer holds information about our emotions and feelings. 
It is connected to the sacral chakra.

Mental body (yellow): 

It contains ideas, thoughts and mental process.it is connected 
to the solar plexus chakra.

Spiritual body (Green): 

It represents a bridge to our spiritual realm, and it’s a doorway 
to the astral plane. It is connected to the heart chakra.

Astral body (Blue): 

This layer stores the blueprint for everything that is created on 
the physical plane, including one’s personality and character. 
It is connected with the throat chakra.

Etheric body (Indigo): 

This layer holds the space of our perception it is also the cen-
ter for imagination, insight, and the higher senses of intuition 
and spiritual vision. It is connected to the brow chakra.

Causal body (violet): 

This layer represents the universal connection with all that is 
–the point where the individual and the universe becomes as 
one.it is also the space of higher consciousness and divinity. It 
is connected to the crown chakra 



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

85

ISSN 2250 - 3978
 LILAVATI (PRINT)

The Aura that is healthy is oval-shaped. If we observe a crack 
or holes in the oval-shaped Aura then it’s called the depleted 
Aura. Holes in the Aura causes leaks out prana and gets filled 
with diseased bioplasmic matter and becomes inactivated.

An average human Aura has to be around four to five inches, if 
size of an Aura is more than five inches then it means the Aura 
is bigger and strong, which indicates that the person is in good 
health, stress free negativity free, and spiritually advanced but 
if the size of Aura is less than five inches then the Aura is small 
which indicates ill or diseased Aura and the person might be 
suffering from bad health, stress, and negativity.

Outer Aura: The image of Aura which is outside of the physical 
body is called the outer Aura. The predominant color in the 
area of outer Aura represents predominant thought process 
towards outer world. The color of Aura is not permanent, its 
change depends on the person’s thoughts, mood etc., for e.g. 
a dominant violet color in the Aura indicates that the person is 
highly spiritual an intuitive, green indicates that the person is 
solution finder, healer etc.

The portion of the physical body and each color indicates the 
degree which there is congestion in the particular part of a 
body. For e.g. maroon represents most congestion and lowest

Vibrations while the color green represents a free flow of ener-
gy. The order of the colors below is as per the reducing degree 
of congestion:

• Maroon: Most congested/low vibration.

• Red:       Congested though to a lesser degree than maroon.

• Pink:      Least congestion though pink implies presence of 
congestion nevertheless.

• Blue:      Recent healing and peacemaking with the issues 
related to the chakra concerned.

• Lilac/ Purple:   Finding the spiritual meaning in the issues 
of life.

• Green:    Had an issue with respect in that chakra but has 
healed recently.

The brightness of colors such as yellow, orange, and green 
may indicate well in general vitality in some instances. How-
ever, brightness of red may indicate a more intense area of 
congestion, which may reflect the state of a physical problem 
in that area.

Can we see Aura? -  Kirlian Photography:
There have been various developments made in the modern 
technology to view different kinds of pictures like the thermal 
cameras, infrared cameras, and UV cameras etc. Kirlian pho-
tography is a technique that involves flinging a high voltage 
electricity through an object that is connected to the photo-
graphic film or plate. The resulting image usually includes a 
colored “Aura” around the object. Interestingly this technique 
was accidentally discovered by Semyon Kirlian in 1939, so 
was named after him. This is also called bio-electrography, bi-
ological emission and optical radiation aroused by electromag-
netic field amplified by gas discharge. The images are called 
kirlianography.

Kirlian photography helps in the study of Aura and in under-
standing the onset of disease, damage in the body, mind sys-
tem even before the symptoms make a surface in the physical 
form. We can identify cracks, patches in the Aura caused by 
negativity.

Organic mushroomcommercially grown
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Fresh slice of apple        microwavedapple
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HOW TO IMPROVE AURA:

BASIC RULE: Spend every day 30 minutes for your body, 15 
minutes for your mind.

General tips for improving Aura are as follows:

• Full body massage

• Surya namaskar 6 daily or sungazing 5-10 minutes within first 
20 minutes from sunrise

• Pranayama:

 Kapalbhati/Anuloma-Viloma 10 minutes daily
                Bhramari 5 minutes daily

• Meditate and practice Reiki, “Karuna Karma Soul healing”, 
“Reiki Psychic surgery” (using crystals) for 30 to 45 minutes 
during Brahma muhurta (between 4AM to 6AM).
• Any Chakra meditation.
• Chanting OM- 21 minutes

• Using crystals:
Wearing Sun/Shreechakra crystal pendant or any other crystal 
pendant.

For faster and better results you could also learn and 

practice the following:

• Wearing crystal bracelet or use crystal balls in area where 
you sleep or stay most of the time in day and night.

• Wearing crystal maalas – 40 minutes twice a day.
Aura can be healed with the help of energy healers like rei-
ki healers, pranic healers, regression therapists’ meditation 
teachers etc. There has been remarkable differencebetween 
the Aura picturesof people taken before and after any kind of 
healing process.

Before Reiki.                            After Reiki

CONCLUSION: With the help of Aura, we will be able to know 
the reasons behind blockage of energy in the body, illness or 
stress-related problems faced in the current life and what type 
of cleansingrequired for our Aura accordingly to overcome all 
the issues.
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A COMPARATIVE AND PSYCHOLOGICAL STUDY ON STRESS LEVEL  AMONG MEN AND WOMEN

Prof. Dr. Padmaja M.R  and  Prof.A Malathi Palani
Ramaiah College of Arts, Science & Commerce, MSR Nagar, Bengaluru-560 054

Nowadays, Stress is an unavoidable part of an individual’s life . Stress is a psycho-biological mechanism that makes a person to put 
extra resources when they are faced with a demanding situation.Men and women handle stress in very different ways. This paper 

is an attempt to rise most of our educated men and women who are blissfully ignorant about the fundamentals and the treasure 

of  knowledge on the foundation packed within Indian scriptures  and bring an awareness on the part of all concerned for molding 

the healthy society. A study has been conducted  to understand and compare stress levels among men and women. According to 

psychologists, men and women respond to stress in a different way: for men, it’s either “fight or flight” while for women it’s “tend and 
befriend”. The results revealed that , stress affects men and women differently, men and women  react differently with stress–both 
psychologically and biologically, married women report higher levels of stress than single women and etc,. The best way to manage 

stress is to prevent it. This may not be always possible, but to successfully manage stress in everyday lives, individual can learn to 

relax and enjoy life. The authors aim is to make the society to live happily and peacefully.  One of the famous  sayings  in Sanskrit , 

“Surve  Janah Sukhino Bhavanthu”, means praying all born in the world to live with happiness.

Keywords: Stress, yoga, positive effects, negative effects, stress management, vedic science, PC,

Stress is a psychological and biological experience or feel-
ing on encountering a threat (problem or danger) when one 

feels, that they do not have the enough resources to deal with 
it.e.g. moving the house, exam, death of loved ones, divorce, 
loss of job etc,.Stress is how the brain and body respond to 
any demand. Every type of demand such as work, exercise, 
major life changes or traumatic events may lead to stress. 
Richard Lazarus and Susan Folkman suggested in 1984 that 
stress can be thought of as resulting from an “imbalance be-
tween demands and resources” or as occurring when “pres-
sure exceeds one’s perceived ability to cope” and that “stress 
is a condition or feeling experienced when a person perceives 
that demands exceed the personal and social resources the 
individual is able to mobilize.

Stress generally refers to two things: the psychological percep-
tion of pressure, on the one hand, and the body’s response to 
it, on the other, which involves multiple systems, from metab-
olism to muscles to memory. Through hormonal signaling, the 
perception of danger sets off an automatic response system, 
known as the fight-or-flight response, that prepares all animals 
to meet a challenge or flee from it. A stressful event —wheth-
er an external phenomenon like the sudden appearance of a 
snake on your path or an internal event like fear of losing your 
job when the boss yells at you—triggers a cascade of hor-
mones, including adrenaline and cortisol, that surge through 
the body, speeding heartbeat and the circulation of blood, mo-
bilizing fat and sugar for fast energy, focusing attention, pre-
paring muscles for action, and more. It generally takes some 
time for the body to calm down after the stress response has 
been triggered.

Lifesaving as the stress response is, it was meant to solve 
short-term, life-threatening problems, not extended difficulties 
such as daily traffic jams or marital problems. Prolonged or re-
peated arousal of the stress response, a characteristic of mod-
ern life, can have harmful physical and psychological effects, 
including heart disease and depression.The stress response 
begins in the brain with the perception of stress, researchers 
are now looking into what may be a most basic, and effective, 
way to defuse stress—by changing perception of certain types 

of situations so that they are not seen as stressful in the first 
place. Studies show that helping people see certain experi-
ences—such as final exams—as demanding rather than dire, 
protects them from the negative effects of stress while deliver-
ing its positive effects, especially focused attention and speed-
ier information processing. Changing the stress mindset not 
only minimizes the effects of stress, studies show, it enhances 
performance and productivity.Stress can affect your health. It 
is important to pay attention to how you deal with minor and 
major stress events so that you know when to seek help.
2. Positive and Negative Effects of Stress : A certain 
amount of stress is beneficial.. Much research exists on the 
effects of stress both positive and negative, on our body, fam-
ily and communities. Negative stress can cause physical and 
mental damage over a lifetime, where as  positive stress can 
provide a flood of energy to face a challenge. First and fore-
most, stress is positive in that it can be a great motivating force 
at times and this is partly probably why we developed stress in 
the first place. According to experts, stress is a burst of energy 
that basically advises you on what to do. In small doses, stress 
has many advantages. Some are,

• Stress can help you meet daily challenges 

• Stress motivates you to reach your goals

• Stress can help you accomplish tasks more efficiently
• Stress can even boost memory.

• Stress makes you stronger

Stress is key for survival, but too much stress can be detrimen-
tal. Emotional stress that stays around for weeks or months 
can weaken the immune system and cause high blood pres-
sure, fatigue, depression, anxiety and even heart disease. 
In particular, too much epinephrine can be harmful to your 
heart. It can change the arteries and how their cells are able 
to regenerate.It may be tough to tell when you’re experiencing 
good or bad stress, but there are important ways that your 
body lets you know that you’re struggling with too much stress. 
Just watch out for the following warning signs to identify the 
negative stress:

• Inability to concentrate or complete tasks
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• Get sick more often with colds 

• Body aches

• Other illnesses like autoimmune diseases flare up
• Headaches

• Irritability 

• Trouble falling sleeping or staying awake

• Changes in appetite

• More angry or anxious than usual

The following diagrams depicts the positive and negative 
stress:

Fig 1 & Fig 

2 – Positive 

and negative 

stress

3. Stress in Vedic science : Vedic science is the term used 
in modern attempts to systematize ancient scientific thought to 
be found in early Indian scriptures, especially the Vedas.

The statement in  Sanskrit , i.e, “Surve  Janah Sukhino Bha-
vanthu”, means praying all born in the world to live with hap-
piness.

3.1 Perseverative Cognition  : In recent times, perception of 
an event is given prominence to study individual’s response to 
a given environmentally demanding situation. This is especial-
ly supported by emerging concepts in stress research like the 
concept of Perseverative Cognition. Mind wandering is consid-
ered as a default mode of functioning of the brain. However, 
the state of mind wandering sometimes shifts to the state of 
repetitive thinking and leads to a prolonged and aroused state 

of physiology This phenomenon is named Perseverative Cog-
nition (PC).PC hypothesis has provided valuable insight into 
the link between stressful events, psychopathology, and so-
matic health . This can be explained as shown in the following 
schematic diagram:

Fig 3 - Model of stress response according to persevera-

tive cognition theory

3.2 Ancient Indian Concept: The five layers of our exis-
tence (Pañca koas): The Upanisads are a culmination of 
Vedic knowledge. The Taittiriya Upanisad discusses five lev-
els of existence in the human condition .The grossest and the 
outermost, the physical frame, is called the annamayā kośa, 
followed by the prāsamayā kośa, manomayā kośa, vijñanan-
maya kośa, and the subtlest, the ānandamayā kośa \

Fig 4 - Five sheaths (païca koas)

The annamayā kośa refers to the gross physical body which is 
a sheath sustained by food. The second subtler sheath is the 
prāsamayā kośa, the sheath of energy body, featured by the 
predominance of prāsa, the life principle, which flows through 
invisible channels called nadis. The next sheath in order of 
subtlety is manomayā kośa — the sheath of sensory capaci-
ties (emotions dominate and start governing our actions). Next 
is the vijñananmaya kośa — the sheath of cognitive function 
(power of discernment and discrimination predominates). Fi-
nally, there is the ānandamayā kośa — the shealth of bliss-
fulness. Further, the five kośas can be classified into three 
groups — the physical (annamayā kośa), the subtle (prāsa-
mayā kośa, manomayā kośa, vijñananmaya kośa), and the 
causal (ānandamayā kośa) 

The practice and philosophical experiences are two ways for 
the search of truth. This skill adopted in seeking a goal is refer 
to as the technology. The practical adaptation of science and 
technology is termed as engineering day by day this filed has 
tremendously stretching its span making revolutionary paths in 
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the social life. It is narrated in Vedic sciences that proper appli-
cation of philosophical experience can be had through super 
sensual perspectives like emotional restrain knowledge, inter-
nal power (अन्तःशक्ति) intelligence (धीः) non aggressiveness 
and wisdom by incorporation these aspects appropriately and 
effectively one can built a healthy and stable mind and there 
by a good personality the lays the foundation to a good soci-
ety which is the most essential part of the pease – free from 
stress. Taking these points consideration the analysis and the 
concept of mind terms out to be a significant factor.

Recognition of mind and its roll in Vedic sciences

kthopanishad says 

आत्मानं रथिनं विद्धि शरीरं रथमेव तु । बुद्धिं तु सारथिं विद्धि मनः 
प्रग्रहमेव च ।।३.३।।

With the soul as the owner of the chariot, body as the chariot 
wisdom as the charioteer mind is the rein. The body that can 
be considered as a natural machine is referred to as a chariot 
under the control of the mind, wisdom and soul are the core 
and powerful inner elements of this chariot and mind keeps its 
special characteristic in tuning up the wisdom and manages 
the life styles in the whole. In this sequence of descriptions 
one can bring out the feature of the mind that users its tech-
nics of pasting the human behaviour mind being the interprets 
as we as controller of eternal sciences, the senses would be 
wandering out any way is the mind loses its grip on them and 
the result would be the root cause for the imbalance of the 
social activities.

Significance of the mind in psychology : The body and the 
mind are inter – inflactual elements of the human system. A 
physicaldecease could be affect mind’s health and a mental 
disorder or excitement could pass physical uneasiness. One 
can recall what happened ti Arjuna, the great warrior when he 
sees his relatives destined to be killed by him in the battle. He 
declares himself as अधर्म, a sinful act, but Shri Krishna nar-
rates him in the finger aspects of his duty and motivated him 
with the Bhagavadgeeta that changed Arjuna’s mind.

One can clearly know here that in this entire episode ho the 
training of the mind had played the roll in the changing the 
actions of extreme nature. In this state of mind it is set to have 
attained discriminative stage. That leads for the right disicion 
to be made. This transformation is possible by adopting the 
crucialtechnique of invoking special characteristic of the mind. 
While psychology is the style of functioning of mind, the ap-
proach and control of mind there for self descriptive in one’s 
behaviour and there by becomes the integral and significant 
part of one’s psychology.

Analysis of mind and adaptation : it is general experience 
for all that inverting or conflict the opinion at almost all situa-
tions like, shall i do it or not, shall i speak it or not, a confusing 
and uncertain feelings that roams in the mind. As a natural 
phenomena why should it happens like that? When scientifi-
cally analysed and classified broadly on its behaviour the mind 
as a twin holed characteristic - a noble or clean mind another 

pervaded or dirty mind. Technically it sets in two ways -1. one 
by self behaviour that functions in a free zone and 2. another 
imposed behaviour that is the result of pressurised or confined 
zone.

Cultured mind / Noble mind

यस्तु विज्ञानवान् भवति युक्तेन मनसा सदा । तस्येन्द्रियाणि 
वश्यानि सदश्वा इव सारथेः ।।३.६।।

one who makes use of logical and discriminative power for 
becoming scholar, he would have the sence under control like 
he could horses for a charioteer.

Uncultured mind / uncleaned mind

दम्भो दर्पोऽभिमानश्च क्रोधः पारुष्यमेव च । अज्ञानं चाभिजातस्य 
पार्थसम्पदमासुरीम् ।।

For such mind that is equipped with pervadedknowledge. It gets 
reflected with ego, arrogance and temperaments, that form the 
basis of wiled behaviour and in such a state of mind one could 
not respect proper code of conduct and would not truthful in his 
attitudes such paver status itconsidered as uncleaned mind a 
demon’s mind. One who process this virtue is considered to 
be unclean mind and could be attitude surely to be harmful for 
the society. Also क्षणे तुष्टाः क्षणे रुष्टाः तुष्टरुष्टाः  क्षणे क्षणे 
। अव्यवस्थितचित्तस्य प्रसादोऽपि भयङ्करः ।। in this Subhashita, 
it describes the exited mind as one who’s mind is oscillating in 
its behaviour from pleasing to aggressing frequently it is too 
dangerous to be associated even in his pleasing state.

Control over the mind

कामः सङ्कल्पो विचिकित्सा श्रद्धाश्रद्धा धृतिर्हीर्धीर्भीरित्येतत् 
सर्वं मन एव । तस्मादपि उपसृष्टा विजानाति ।।(श.ब्रा)

Abusive desire, ability to build themes, logical inferences, 
ability to focus interest with tolerance, negligence, coura-
geousness with boldness, cowardness, shyness intelligence 
and sight are categorised to be different states of mind to be 
different states of mind the mind has the ability to bare all the 
features are there for turn out to be component of every human 
being. If the mind attains the state of depressed – that leads to 
a moody and unrealistic thinking mode., then the person feels 
as if the society is disgraceful and will not recognise him even 
though he has done a great job. He gets such feel possibly due 
to the jealousies treatment from other who are all when others 
tease his deeds.this would result inactivity. Duryodhana is a 
good example to represent this. Taking these points in lead, it 
is inferred that only the holding a metal restraint over senses 
would prevent reaching such desserts conditions. It is much 
like the well known statement - ‘prevention is better than cure.’ 
it makes ti point that all category of the mind should be kept 
in control and balance. Since they are inherentto the mind, by 
training it with the different concept like well accepted, good 
practices of culture religion and duties. It is imperative that 
practicing the controlling the mind is the best. Solution for cre-
ating a healthy atmosphere in the society this is uniquechar-
acteristic only the mind can exhibit and it is termed as mental 
power.
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4. Stress Management : All of us get stressed from time to 
time. Stress is manageable, a little stress can even help us 
perform better. There are various ways to deal with stress.
If you feel you are uncomfortable or restless you may have 
stress. To  check, take a note book or diary , write about things 
that are bothering you. Write for 10 to 15 minutes a day about 
stressful events that make you feel uncomfortable  either at 
home or working place.. Or think about tracking your stress. 
For an example, more work in kitchen, children education, 
health issues, unmanageable situations in work place, night 
duty , insufficient income, hours together sitting in front of com-
puter, excess of using mobiles, loneliness etc,. And also think 
about whether you feel active the your daily routines. 

There are so many ways  to control stress, Some simple ways 
to relieve stress are:

• Diaphragmatic Breathing - A few minutes of diaphragmatic 
breathing will lower levels of the stress hormone cortisol and 
stimulate the parasympathetic nervous system to evoke a 
state of calm.As you slowly inhale and exhale, concentrate on 
keeping your chest still while expanding and contracting your 
stomach.

• Do something you enjoy - You may feel that you’re too busy 
to do these things. But making time to do something you enjoy 
can help you relax. It might also help you get more done in 
other areas of your life. 

• Focus on the present -  Meditation and guided imagery are 
two ways to focus and relax your mind. When you meditate, 
you focus your attention on things that are happening right 
now. Paying attention to your breathing is one way to focus.  
And with guided imagery, you imagine yourself in any setting 
that helps you feel calm and relaxed. 

• Exercise-Exercise is one of the best ways to manage stress..
One might think this is contradictory, but by doing exercise we 
put physical stress on the body through that helps to relieve 
mental stress.

• Write It Down - One of the ways  to handle stress is to write 
down. While writing down you may feel relief ,but you have to 
focus your thoughts  on what’s positive in your life.

• Laugh – Laughing is good for health .It’s really hard to feel 
stressful  when you’re laughing. Ir brings more oxygen into 
your body and organs and it relieves tension by relaxing your 
muscles.

• Learn to Say No - Take control over the parts of your life that 
you can change and are causing you stress.One way to do this 
may be to say “no” more often.

• Practice Mindfulness - Mindfulness means living in the mo-
ment and awakening to your current experience, rather than 
dwelling on the past or anticipating the future. When you’re 
mindful, you carefully observe your thoughts and feelings 
without judging them good or bad.Mindfulness may help  to 
increase self-esteem, and it  lessens symptoms of stressed 
depression 

Fig 5 – Managing Stress

4.1 Unmanagable Stress - Psychologist or Psychiatrist ?!

Excess of stress leads to depression, which require medica-
tion or counselling.Psychiatrists and psychologists are differ-
ent types of doctors trained to help you deal with mental health 
issues. Both are there to talk you through problems. They aim 
to provide you with the means to manage the issues in your 
everyday life. Psychologists have a doctoral degree in an area 
of psychology, the study of the mind and human behavior. 
They’re not medical doctors. Psychiatrists are medical doctors 
who complete their degrees in medical college.

Psychiatrists often treat the most seriously ill patients, those 
with conditions like schizophrenia or bipolar disorder, while 
psychologists often take care of people with less severe mood 
and anxiety disorders. Both are there to talk you through prob-
lems. They aim to provide you with the means to manage the 
issues in your everyday life.

5. Analysis of Stress Levels 

Various  stress survey findings have been conducted . In one 
survey reveals that, that the  parents those who have with 
children under the age of 18 — have a more challenging re-
lationship with stress. They report higher average stress lev-
els, impacting their physical health as well as their emotional 
well-being. Another study reveals that the poor typically score 
lower than the rich, ranging from life satisfaction and happi-
ness to objective indicators of health. That is rich people stress 
level is lower than poor .

Case study - Survey report

The authors have conducted a study on the stress level among 
men and women between various age groups , such as age 
below 25, age between 26-39, age between 39-50 and above 
50.The study reveals that women have more stress than men 
in all age groups, except the age group 39-50. The people, 
both men and women  who are in the age group from 39-50 
have the same stress level. The graphs are shown below:
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Fig 6 - Stress Level among Men and Women

      Fig 7 - Stress Level among Men and Women

6. Conclusion : Today’s competitive world the imbalance in 
the state of mind is spoiling the global pease. Possibly in an 
arithmeticprogression and enhancedpossiblyexponentially 
due to the spread of information technology and bio technol-
ogy Vedic sciences give immense solution for the stability of 
mind that are known to be universal and valid for all time. At 
is observed that the scientific technologies change quite fre-
quently, the concept of mind derived from the Vedic sciences 
has remainsunaltered and valid even from the age of praises 
of biological life.By a practical training of a mind man can re-
built an excellent world. In this aspect one can infer the signif-
icance of the concept of the mind it’s roll as ruler and architect 
of the human life.
Next time when you feel stressed : You are never given any-
thing in this world that you can’t handle.
Be strong. Be flexible. Love yourself and love others
Always, just keep moving forward
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HEALTH LOCUS OF CONTROL OF INSTITUTIONALIZED & NON INSTITUTIONALIZED 
ELDERLY WOMEN.

Ms. Shailaja M*, Dr. Sreenivas M**
* Asst. Prof. Dept. of Psychology, Ramaiah College of Arts, Science & Commerce, Bengaluru-560 054, 

E-mail: shailaja.m85@gmail.com, ** Asst. Prof. Dept. of Psychology, Bangalore University. 
Old age is considered to be a declining period, the period when health, stamina, strength and mental capabilities deteriorate. Health 

describes being physically good.

WHO defines health as “a state of complete physical, mental and social well being” As we age the definition of Health becomes 
individualistic.  After 60 years it depends upon on one’s own mental beliefs or mental stressors.

Researches indicate that there is extensive interest in analyzing the relationship between the belief of health locus of control and 

attitude towards health.

Considering the above viewpoints, the present study was conducted and examined to find out the health locus of control of 
elderly women who are living in Institutions (old age Homes). The sample of the study is 60 elderly women coming from different 
socioeconomic background. 30 among the 60 live in Institutions (old age Homes) and the other 30 live at home with their family 
(Non Institutionalized). Assessment of Health locus of control was done using Health Locus of Control Questionnaire developed by 
Wallston, Kaplan and Maides (1976). Comparisons were made in terms of their living conditions. 

The study revealed certain interesting results which has given new insights about the elderly women. The obtain results are 

discussed in this paper.

Key words: Health Locus of Control, Elderly Women, Institutionalized & Non Institutionalized

According to the recent survey by “Help age India” there are 
95million people in India who are  above the age of 60, 

by the year 2025 nearly 80 million more will be added to this 
population. With improved life expectancy rate in our country, 
it is estimated that as many as 8 million people are currently 
above the age of 80 years. 

Changing attitudes of the children, feeling of emotional burden, 
neglect, physical dependency due to medical issues, abuse 
and many such factors has caused elders to fall through the 
net of family care. 

Institutions /old age homes are ideal for such elderly popula-
tion who are alone, who face health problems, psychological 
problems like depression and loneliness etc., 

According to Julian Rotter (1950), A person with an internal 
locus of control believes that he or she can influence events 
and their outcomes, while someone with an external locus of 
control blames outside forces for everything. 

There is extensive interest in understanding the relationship 
between locus of control beliefs and a variety of different 
health attitudes and  behaviors. 

Health Locus of control (HLOC) first popularized in the 1970s 
by Wallston, Wallston, Kaplan and Maides, examines the de-
gree to which individuals believe that their health is controlled 
by internal or external factors. 

External beliefs are premised on the notion that one’s health 
outcome is under the control of powerful others like medical 
professionals or is determined by fate, luck, or chance. 

Internal beliefs characterize one’s health condition as being 
the direct result of one’s own actions.
Institution(alized)- Institution is an important organization or 

public body. It is a home providing care for people with special 
needs. It is a social structure in which people cooperate and 
influence the behavior of the needy people and the way they 
live. An institution has a purpose. An institution has rules and 
can enforce rules of human behavior. An institution devoted to 
the promotion of a particular cause or program, especially one 
of a public, educational, or charitable character taking care of 
old people without children, handicapped people and even or-
phans. They include social welfare institutions run by civil af-
fairs departments, children welfare institutions, social welfare 
institutions for mental patients. 

METHODOLOGY

Objectives:

• To study the health locus of control of institutionalized and 
non institutionalized elderly women.

Hypothesis:

• There is a significant difference between institutionalized and 
non institutionalized elderly women on health locus of control.

Variables:

• Independent:  Institutionalized elderly women 

• Dependent: Reported health locus of control (internal and 
external) 

Sample:

The sample consists of 30 institutionalized elderly women and 
30 non institutionalized elderly women whose age range is 60 
and above years. Random sampling method was used. The 
subjects were administrated the health locus of control ques-
tionnaire developed by Wallston, Kapler and Maides(1976).

The obtained data were analyzed using descriptive statistics 
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and ‘t’ test.
Scoring: The scale consists of 11 statements of which 5 were 
internally worded (item no.1,2,8,10 and 11) and 6 were exter-
nally worded (item no. 3,4,5,6,7and 9). The scale was scored 
in the internal direction with each item scored from 1(strongly 
disagree), 2 (disagree), 3 (undecided), 4( agree), 5 (strongly 
agree) for external items and reverse scored for internal items. 
Thus greater scores indicate external locus of control. 

Procedure: A personal detail was obtained from the sample 
and explained about the purpose and importance of the study. 
The details about the questionnaire was collected individually 
for both institutionalized and non institutionalized elderly wom-
en. Scoring was done and analyzed using the scoring key.

The results and conclusions are explained below.

Results and Discussion:  A data sheet has been prepared 
and computed mean, SD and ‘t’ value. The following table 
shows the obtained scores.

Table-1: Mean, SD and ‘t’ value of institutionalized and 
non institutionalized elderly women on health locus of 

control.

Health locus of  control Mean SD ‘t’ value

Institutionalized elderly 
women 

34.56 2.02 1.58 NS

Non- institutionalized elderly 
women 

33.63 2.49

Table 1 reveals the scores obtained by institutionalized and 
non institutionalized elderly women on health locus of control. 
Institutionalized and non institutionalized elderly women ob-
tained mean score of 34.56 and 33.63 with the corresponding 
SD of 2.02 and 2.49 respectively. The obtained ‘t’ value 1.58 is 
statistically not significant.
The obtained results shows that the hypothesis which states 
that ‘There is a significant difference between institutionalized 
and non institutionalized elderly women on health locus of con-
trol’ has not accepted. 
Based on the obtained results we can infer that the institution-
alized and non institutionalized elderly women do not differ in 
health locus of control. 

By the obtained mean scores we can interpret that both in-
stitutionalized elderly women and non institutionalized elder-
ly women are having more External health locus of control, 
however institutionalized elderly women have slightly higher 
susceptibility to external locus.

Summary:  Administering health locus of control on institu-
tionalized and non institutionalized elderly women shows the 
external and internal ideas about their own health and helped 
to find out whether elderly women have external locus or inter-
nal health locus.

Based on the obtained results and the observations during the 
study, the probable reasons for externality are as follows, 

• Personal health history and prior experiences with sickness 
and health 

• Childhood experiences with illness and accidents 

• Experiences with unpredictable sickness also deteriorates in 
one’s health.
• Sickness in one’s family also influences the health of the in-
dividual. 

Some stereotypic ideas about their health conditions can be 
modified using psychological intervention and various thera-
pies such as family counseling, parental care, relaxation ther-
apy, behavioral therapy, proper medical and social support 
networking and facilities by the policy makers (Govt. and non 
Govt.)

Conclusion:    

• The institutionalized and non institutionalized elderly women 
both have external – health Locus of control.
• Institutionalized elderly women have more external health 
Locus of control when compare to non institutionalized elderly 
women.

• Elderly women health related behaviors are associated with 
good medical professionals, fate, chance, luck, money etc.. 
than their own physical condition by maintaining a balanced 
physical health. 

• Family counseling and old age parental care awareness 
is necessary in order to maintain good physical and mental 
health.

Limitations of Present Study:

• The preferred group for the study was limited to only elderly 
women

• The sample size was limited to 60 which is difficult to gen-
eralize.

• The sample is restricted to urban background.

• The sample was restricted to women only.

Suggestions for the Further Study:

• The study can be conducted on a larger sample.

• The study can be compared by taking gender into consider-
ation.

• The study can be conducted by taking rural and urban insti-
tutions.

• The study can be further extended by taking different age 
group.

• The present results show that there is a need for psycholog-
ical intervention.
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PAST LIFE REGRESSION AS A REMEDY FOR PSYCHOLOGICAL NEGATIVE IMPRINTS
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Our living depends on our thinking and the patterns imprinted from our past lives. Mind is a great hidden resource which when tapped 

rightly opens the treasure house in us. Most of the people who experience and observe right from their childhood certain peculiar 

thought patterns, unusual memories, repeated dreams, repeated abuse as well as hidden unknown fear, seldom get solutions 

lifelong. This paper deals with the case study of individuals who had very unusual thought patterns, aversions, fear and repeated 

negative experiences in their lives since their childhood and the reasons remain unknown. Even after taking other treatments, they 

were unable to overcome these basic haunting traits and repeated abuses. Passing through a depressive state, unable to lead a 

happy-normal life with reason unknown, they had approached me as a last resort. 

After doing a thorough Counseling and subjecting them to Past Life Regression Therapy, the root cause of their present challenges 

were unveiled one by one. Re-living the past moments, gave them absolute clarity about these imprints and paved them a new 

path towards the positive direction. Past Life Therapy is like Re-birth, which transforms a person completely. The results are also 

instantaneous. Such individuals start leading a great life with absolute clarity after the therapy. Provided the directions to resolve 

(permanently) these issue through past life regression therapy.

Key words: Past Life Regression, Imprints and Re-birth

Past Life Regression therapy is one of those alternate ther-
apies wherein many of them have got the benefits and 

experienced a complete transformation in their lives. The 
phenomenon of experiencing one’s past life through hypnotic 
procedures is a much debated and inadequately studied arena 
in hypnosis research. Research however, has focused on the 
abilities, persons develop when they have undergone hypnotic 
trance. It seems that persons who have been hypnotized can 
experience sensations that have been called psychic. (Hargun 
Ahluwalia, 2012)
Past life regression is an unique technique that uses hypno-
sis to recover what practitioners believe are memories of past 
lives or incarnations, though others regard them as fantasies 
or delusions. Past-life regression is typically undertaken either 
in pursuit of a spiritual experience, or in a psychotherapeutic 
setting.

In ancient Indian literature, the Upanishads mention past-life 
regression (Mudholkar, 2008) but the Yoga Sutras of  Patanjali 
discuss the concept in greater detail. Written during the 2nd 
Century BC, the Hindu scholar Patanjali discussed the idea of 
the soul becoming burdened with an accumulation of impres-
sions as part of the karma from previous lives (Yoga Sutras). 
Patanjali called the process of past-life regression prati-prasav 
(literally “reverse birthing”), and saw it as addressing current 

problems through memories of past lives. Some types of yoga 
continue to use prati-prasav as a practice (Osho; Kumar, 
2000). 

Most of the clients who come for counseling are unaware of 
the root cause for their repeated thought patterns and negative 
experiences. When subjected to hypnosis, they are connect-
ed to their Past Lives where in they get the answer for their 
life challenges.  Hence counseling and psychotherapy form a 
sacred space for the re-discovery of the self. Since the last 
Research Review (Lukoff et al., 1992) which focused on the 
psycho religious dimensions of healing, there have been sig-
nificant developments on several alternate methods of heal-
ing. Woolger (2002) throws light on how regression to past ex-
periences, in the present or previous lives can have significant 
therapeutic benefit.
This research paper deals with the methods of hypnosis, 
which leads to past life regression. Along with this complete 
reprogramming of is carried out for one’s negative thought pat-
terns hidden deep in their unconscious state of mind as well as 
clearing of all the unwanted blockages of mind.

2. Methods : Before conducting hypnosis, client is very well 
educated about the science of hypnosis and how it works and 
what are the benefits of hypnosis as well as the outcome of 
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the process.

2.1. Therapy to the altered state of mind : During therapy, 
the client is subjected to undergo hypnosis seeking their per-
mission to work to know the root cause of their present chal-
lenges. Individual is made to enter the altered state of mind 
though induction methods and body-mind relaxation through 
autosuggestions. As the person enters the alpha state or al-
tered state of mind may be light, medium or deep trans, based 
on the individual challenges, therapies are conducted by 
making them to re-live the moments from exactly at the point 
where the problems had originated or triggered which reveals 
the evidences for the root cause of the particular situation. In 
many cases when the individual re-lives his / her past life then 
the major traumas get resolved and also by living in the future 
accomplishments, one always gets a new ray of hope to live a 
better future. The past life blockages and negative experienc-
es are healed by cosmic energy.

2.2. Post Past Life Regression suggestions : After con-
ducting past life regression session for the client, the very first 
important process is to feed appropriate positive affirmations 
/ autosuggestions of their Past Life qualities as well as to re-
live the future free from negative imprints. After this, harmony 
and alignment between the physical and energy (spirit) body 
is done.

3.0. Results  : Few case studies of real experiences are given 
by changing their original names to maintain the confidentiality.
3.1. Case study of asthmatic attacks, height and water 
phobia : We can see many of them in and around us who 
have developed height and water phobia since their childhood 
days and the reasons remain unknown. One such case was 
that of Shyam who faced lot of mental trauma due to his inabil-
ity to overcome the phobias.  By accessing the past lives, he 
has recovered completely and now is leading a very confident 
and dignified life. In one of his past life, Shyam had been to  
trip along with his friends in some European Country and just 
for kidding; his friends will lift him suddenly and throw him in 
the swimming pool, which was there on the ground floor of a 
big ship. This traumatic shock creates a negative imprint in 
Shyam’s life and the phobia carried to this life.
Shyam was also facing asthmatic attacks right from his child-
hood days and suffered in spite of all treatments. In one of his 
past life, he had experienced a near to death experience in 
England when he was buried under the heavy snowfall. In that 
life, he was a female. Therefore, the breathlessness experi-
ence transferred from his past life incident.

3.2. Case study of fear and aversion towards male frater-
nity : My client, Pooja was facing fear of dark as well as fear 
of staying alone right from her childhood. Along with this, she 
developed an aversion towards male fraternity and decided 
not to marry. For no reason she used to get emotional and 
start crying. She used to feel that she is like a queen and at 
the same time, she used to feel like a monk also. These kinds 
of imprints created her to lead a life of dilemma. She never got 
clarity to take any kind of decisions and used to be lost in a 

different world.

During her past life session, the hidden causes for such im-
prints were unveiled. In one of her past lives, she was a prin-
cess imprisoned for several years in the dark room. The most 
traumatic experience was the abuses that she faced from the 
male fraternity while being imprisoned.  When she connected 
to one more of her past life, she was a monk and died at a very 
old age. After re-living her experiences, Pooja became free 
from all her negative imprints and got absolute clarity about 
her life.

3.3. Case study of repeated physical abuse, fear, anger 
and low self-esteem : Lavanya was facing repeated physical 
abuses since her childhood and could speak out about it only 
in the later stages of her life.  Due to childhood suppressions 
in a joint family, Lavanya though talented became very submis-
sive, losing the confidence and will power day by day. 
On conducting, past life session for Lavanya, she saw three 
of her past lives and in every past life, she had faced some 
problems due to her beauty and her bodily desires were not 
satisfied though she had lead a good married life and had got 
name and fame In one of her life, she had lot of anger and felt 
that she could not achieve what she wanted to achieve. 

All these negative imprints were responsible for her present 
life repeated abuses and thought patterns. After undergoing 
Past Life experience, Lavanya has completely overcome her 
negative traits.

Practices suggested for the clients before and after ther-
apies

3.1.1. All the clients had to do daily physical exercises or 
stretching exercises.

3.1.2. They had to mandatorily practice few pranayam’s or 
breathing techniques as well self-healing practices. By prac-
ticing Nadi shuddhi (Alternate breathing) pranayam, each and 
every client experienced peace, calmness and balanced state 
of mind free from all the stress. 

3.1.3. Daily affirmations were suggested which need to be 
practiced, minimum twice a day in the morning before enter-
ing into wakeful state and in the night while retiring to sleep. 
During that time subconscious mind will be in a active state 
and gives extraordinary results.

3.1.4. Being in silence for 10-20 min in a day through medita-
tion was mandatory.

4.0. Discussion : Worldwide, many of them are benefitted by 
past life regression therapy. The realization that one may have 
lived before and thus, may be born again after their death in 
this life, is an overwhelming idea. The role of belief system 
seems to be important in providing the uniqueness in to each 
participant’s experience.  While many hypotheses regarding 
the validity of the experience can be posited, the experience in 
itself cannot be negated. It was this experience that the study 
aimed to explore and it is not within the scope or the aim of 
the research to question or negate the experience. The experi-
ence was personal and life changing session to each and this 
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must be respected. Similar case studies have been conducted 
by world leading Psychiatrist as Dr. Brian Weiss (1988) who 
though being doctor has treated their cases through hypno-
therapy and past life regression therapy. Physician, Dr. Deep-
ak Chopra (2012) also is an Alternative medicine advocate and 
has given many self-help books. 

5.0. Conclusion : Most of the sufferings or challenges faced 
by few individuals are due to the thought patterns developed 
due to their past life experiences. Mind plays a major role and 
is the root cause for good and bad. These imprints are trans-
ferred trough Manomaya kosha from past life. Base of every 
therapy is mind. The belief system in us is the most powerful 
tool for manifestations to happen. One who has conquered 
mind can achieve the greatest in life. Past Life Regression is 
one such beautiful experience, which will help the person to 
get absolute clarity about his / her soul purpose in life and 
reliving the past memories brings Life back to Life.
6.0. Acknowledgement : Author is thankful to Dr.Sri Ramach-
andra Guruji for constant guidance and moral support.
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¸ÀéAiÀÄA¥Àæ¨sÉAiÀÄgÀ ¥ÁvÀæUÀ¼À ¸ÀÄvÀÛ...
(CªÀÄÈvÀªÀÄw ªÀÄvÀÄÛ CPÀÌªÀÄºÁzÉÃ«AiÀÄgÀ ªÀiÁ£À¹PÀ  ªÀÄvÀÄÛ vÁwéPÀ «±ÉèÃµÀuÉ)

¥ÉæÃªÀÄ
C¸ÉÆÃ¹AiÉÄÃmï ¥ÉÆæ¥sÉ¸Àgï, PÀ£ÀßqÀ «¨sÁUÀ, J¸ï.eÉ.Dgï. ªÀÄ»¼Á ¥ÀzÀ« PÁ¯ÉÃdÄ, gÁeÁf£ÀUÀgÀ, ¨ÉAUÀ¼ÀÆgÀÄ

PÀ£ÀßqÀ ¸Á»vÀåPÉÌ 1500 ªÀµÀðUÀ¼À EwºÁ¸À«zÉ.  F 
1500 ªÀµÀðUÀ¼À EwºÁ¸ÀzÀÄzÀÝPÀÆÌ 

PÀ£ÀßqÀ ¨sÁµÉ ªÀÄvÀÄÛ ¸Á»vÀå ºÀ®ªÁgÀÄ ¸ÁA¸ÀÌøwPÀ 
¥À®èlUÀ½UÉ M¼ÀUÁVzÉ.  ºÀ®ªÁgÀÄ CªÀ¸ÁÜ¨sÉÃzÀUÀ¼À£ÀÄß 
UÀ©üÃðPÀj¹PÉÆAqÀÄ EA¢UÀÆ §zÀ¯ÁªÀuÉUÉ 
MrØPÉÆ¼ÀÄîvÀÛ¯É ¨É¼ÉAiÀÄÄwÛzÉ.  ºÀ¼ÀUÀ£ÀßqÀ,  £ÀqÀÄUÀ£ÀßqÀ, 
ºÉÆ¸ÀUÀ£ÀßqÀ... »ÃUÉ vÀ£Àß£ÀÄß vÁ£É «ªÀÄ²ð¹vÁÛ, 
gÀÆ¦¹PÉÆ¼ÀÄîvÀÛ ¸ÁV §A¢gÀÄªÀ PÀ£ÀßqÀ ¸Á»vÀåªÀÅ 
20£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ £ÀAvÀgÀ ºÀ®ªÁgÀÄ ±Á¸ÀÛçUÀ¼À 
CrAiÀÄ°è vÀ£Àß gÀÆ¥ÀªÀ£ÉßÃ ºÉÆ¸À ¢QÌ£À°è £ÉÆÃqÀÄªÀAvÉ, 
D¯ÉÆÃa¸ÀÄªÀAvÉ ªÀiÁrzÉ.  F »£Éß¯ÉAiÀÄ°è wÃgÀ 
¥ÁæaÃ£ÀªÁzÀ vÀvÀé±Á¸ÀÛç ªÀÄvÀÄÛ £À«Ã£ÀªÁzÀ ªÀÄ£ÀB±Á¸ÀÛçzÀ 
»£Éß¯ÉAiÀÄ°è PÀ£ÀßqÀ ̧ Á»vÀåªÀ£ÀÄß CªÀ¯ÉÆÃQ¹zÀ°è, ºÉÆ¸À 
«ZÁgÀUÀ¼ÀÄ ¨É¼ÀPÀÄ PÁtÄvÀÛªÉ. C®èzÉ PÀ£ÀßqÀ ¸Á»vÀå  
vÀ£Àß£ÀÄß ¸ÀA¥ÀÆtðªÁV ªÀÄgÀÄ N¢UÉ ¸ÀeÁÓV¹PÉÆAqÀÄ 
¤AwgÀÄªÀAvÉ PÀAqÀÄ §gÀÄvÀÛzÉ.

vÀvÀé±Á¸ÀÛçzÀ ªÀÄÆ® ¥ÀÄgÀÄµÀ Cj¸ÁÖl¯ï ºÁUÉAiÉÄ, 
ªÀÄ£ÀB±Á¸ÀÛçzÀ ªÀÄÆ® ¥ÀÄgÀÄµÀ ¹UÀäAqï ¥sÁæAiÀiïØ.  
vÀvÀéeÁÕ¤AiÀiÁzÀ Cj¸ÁÖl¯ï VæÃPï£À°è vÀ£Àß «ZÁgÀ 
zsÁgÉUÀ¼À ªÀÄÆ®PÀ UÀªÀÄ£À ¸É¼É¢zÉÝÃ C®èzÉ, PÀ«AiÀÄ£ÀÄß 

ªÀÄvÀÄÛ PÁªÀåUÀ¼À£ÀÄß ¸ÁgÁ¸ÀUÀmÁV wgÀ¸ÀÌj¹ CªÀgÀ£ÀÄß 
gÁdå¢AzÀ §»µÀÌj¸ÀÄªÀAvÉ ºÉÃ¼ÀÄvÁÛ£É.  ¹UÀäAqï 
¥sÁæAiÀiïØ CzÉÃ PÀ«UÀ¼ÀÄ §gÉzÀ PÁªÀåzÀ ¥ÁvÀæUÀ¼À 
CAvÀB¸ÀvÀéªÀ£ÀÄß ªÀÄ£ÉÆÃªÉÊeÁÕ¤PÀ »£Éß¯ÉAiÀÄ°è ¥ÀjÃPÉëUÉ 
MqÀÄØvÁÛ£É.  EA¢UÀÆ ‘ Fr¥À¸ï PÁA¥ÉèPïì ’ JA§ 
«ZÁgÀ zsÁgÉ ¹UÀäAqï ¥sÁæAiÀiïØ £À CvÀåAvÀ ¥Àæ¹zÀÞªÁzÀ 
ªÀÄ£ÉÆÃªÉÊeÁÕ¤PÀ «ZÁgÀzsÁgÉAiÀiÁVzÀÄÝ, VæÃPï£À zÉÆgÉ 
Fr¥À¸ï £À zÀÄgÀAvÀzÀ §UÉÎ ¨É¼ÀPÀÄ ZÉ®ÄèvÀÛzÉ.

vÀvÀé±Á¸ÀÛç ªÀÄvÀÄÛ ªÀÄ£ÉÆÃ«eÁÕ£ÀzÀ »£Éß¯ÉAiÀÄ°è, 
PÀ£ÀßqÀ ¸Á»vÀåzÀ°è §A¢gÀÄªÀ PÀÈwUÀ¼À §UÉÎ UÀªÀÄ£À 
ºÀj¸ÀÄªÀÅzÁzÀgÉ, JgÀqÀÄ ¥ÁvÀæUÀ¼ÀÄ £ÀªÀÄä£ÀÄß 
¸ÀÆfUÀ°è£ÀAvÉ ¸É¼ÉAiÀÄÄvÀÛªÉ. ªÉÆzÀ®£ÉAiÀÄzÀÄ d£ÀßPÀ« 
§gÉzÀ ‘AiÀÄ±ÉÆÃzsÀgÀ ZÀjvÉ’ AiÀÄ ‘CªÀÄÈvÀªÀÄw’ ¥ÁvÀæ. 
JgÀqÀ£ÉAiÀÄzÀÄ

ªÀZÀ£À ̧Á»vÀå PÁ®WÀlÖzÀ°è ªÉÆlÖ ªÉÆzÀ® PÀ«AiÀÄwæAiÀiÁV 
ªÀÄvÀÄÛ ªÀZÀ£ÀPÁwðAiÀiÁV UÀÄgÀÄw¹PÉÆArgÀÄªÀ 
‘CPÀÌªÀÄºÁzÉÃ«’.  CªÀÄÈvÀªÀÄwAiÀÄÄ d£Àß£À PÁªÀåzÀ 
MAzÀÄ ¥ÁvÀæªÁzÀgÉ, CPÀÌªÀÄºÁzÉÃ« fÃªÀAvÀªÁV 
§zÀÄQzÀÄÝ, vÀ£ÀßzÉÃ DzÀ C¹ävÉAiÀÄ£ÀÄß, zÁjAiÀÄ£ÀÄß 
PÀAqÀÄPÉÆAqÀÄ ¨Á½zÀªÀ¼ÀÄ.  ‘CªÀÄÈvÀªÀÄwAiÉÄA§ ¥ÁvÀæ 
d£Àß£À gÀZÀ£ÉAiÀiÁVzÀÄÝ, CPÀÌªÀÄºÁzÉÃ« £ÀªÉÄä®ègÀAvÉ 
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§zÀÄQzÀÝªÀ¼ÀÄ.  F E§âgÀ «ZÁgÀUÀ¼À£ÉßÃ ¥Àæ¸ÀÄÛvÀ 
«µÀAiÀÄPÉÌ «ªÀÄ²ð¸À®Ä GzÉÝÃ²¸À¯ÁVzÉ.

d£Àß 13£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ¥ÁægÀA¨sÀzÀ°è §zÀÄQzÀÝ£ÉAzÀÄ 
¸Á»vÀå ZÀjvÀæPÁgÀgÀÄ ¸ÀàµÀÖ¥Àr¸ÀÄvÁÛgÉ, FvÀ£ÀÄ §gÉzÀ 
‘AiÀÄ±ÉÆÃzsÀgÀ ZÀjvÉ’ AiÀÄ PÀxÉ »ÃVzÉ.  C¨sÀAiÀÄgÀÄa 
ªÀÄvÀÄÛ C¨sÀAiÀÄªÀÄw JA§ CtÚ-vÀAVAiÀÄgÀÄ 
ªÀiÁjzÀvÀÛ£ÉA§ PÀlÄPÀ£À »A¸ÉAiÀÄ£ÀÄß vÀqÉAiÀÄÄªÀ 
¸À®ÄªÁV, CªÀ¤UÉ w¼ÀÄªÀ½PÉ ºÉÃ¼ÀÄvÀÛ, vÁªÀÅ 
C£ÀÄ¨sÀ«¹ §AzÀ ¨sÀªÁªÀ½AiÀÄ PÀxÉAiÀÄ£ÀÄß ºÉÃ¼ÀÄvÁÛgÉ. 
AiÀÄ±ÉÆÃzsÀgÀ gÁd£À ºÉAqÀwAiÀiÁzÀ CªÀÄÈvÀªÀÄw ¸ÀPÀ® 
¨sÉÆÃUÀ, ¨sÁUÀåUÀ½AzÀ PÀÆrgÀÄªÀªÀ¼ÀÄ. DPÉ CµÁÖªÀAPÀ£À 
¸ÀAVÃvÀPÉÌ DPÀ¶ðvÀ¼ÁV, CªÀ£À£ÀÄß M°¹PÉÆ¼ÀÄîvÁÛ¼É. 
ªÀÄzsÀågÁwæAiÀÄ¯ÉÆèªÉÄä JzÀÄÝ CªÀ£À£ÀÄß  PÀÆqÀ®Ä D£ÉAiÀÄ 
¯ÁAiÀÄPÉÌ ºÉÆÃUÀÄvÁÛ¼É, EzÀ£ÀÄß PÀAqÀ gÁd£ÀÄ CªÀ¼À£ÀÄß 
»A¨Á°¸ÀÄvÁÛ£É. CªÀj§âgÀÄ PÀÆqÀÄªÀÅzÀ£ÀÄß PÀAqÀÄ, 
D ¥Á¥ÀzÀ zÀÈ±ÀåªÀ£ÀÄß £ÉÆÃrzÀ gÁd AiÀÄ±ÉÆÃzsÀgÀ, 
CªÀ¼À£ÀÄß PÉÆ®ÄèªÀÅzÀPÉÌ PÀwÛAiÀÄ£ÉßwÛ ªÀÄvÉÆÛAzÀÄ ¥Á¥ÀPÉÌ 
JqÉAiÀiÁUÀÄªÀÅzÉAzÀÄ w½zÀÄ D PÀwÛAiÀÄ£ÀÄß ºÁUÉ PÉ¼ÀV½¹, 
C°èAzÀ ºÉÆgÀlÄ vÀ£Àß vÁ¬Ä AiÀÄ±ÉÆÃªÀÄwAiÀÄ §½ 
vÁ£ÀÄ PÀAqÀ ̧ ÀvÀåªÀ£ÀÄß PÀ£À¸ÀÄ PÀAqÀAvÉ «ªÀj¸ÀÄvÁÛ£É. D 
£ÀAvÀgÀ vÁ¬Ä, ªÀÄUÀ E§âgÀÄ gÁd ¥ÀÄgÉÆÃ»vÀgÀ£ÀÄß PÀgÉ¹ 
F ¥Á¥ÀzÀ ¥ÁæAiÀÄ²ÑvÀÛPÉÌ K£ÀÄ ªÀiÁqÀ¨ÉÃPÉAzÀÄ PÉÃ½zÁUÀ 
D gÁd ¥ÀÄgÉÆÃ»vÀ£ÀÄ ºÀÄAdªÀ£ÀÄß §°PÉÆqÀ¨ÉÃPÉAzÀÄ 
ºÉÃ¼ÀÄvÁÛ£É. gÁd£ÀÄ  eÉÊ£ÀzsÀªÀÄðzÀ C£ÀÄAiÀiÁ¬ÄAiÀiÁV,  
C»A¸ÁªÀæwAiÀiÁzÀÄzÀjAzÀ fÃªÀAvÀ ºÀÄAdªÀ£ÀÄß §° 
PÉÆqÀÄªÀ §zÀ¯ÁV »nÖ£À ºÀÄAdªÀ£ÀÄß §° PÉÆqÀ®Ä 
¤zsÀðj¸ÀÄvÁÛgÉ.  »nÖ£À ºÀÄAdªÀ£ÀÄß ªÀiÁr §° 
PÉÆqÀ¨ÉÃPÁzÀgÉ D ºÀÄAdªÀÅ PÀÄVPÉÆAqÀÄ ¸ÁAiÀÄÄvÀÛzÉ,  
EzÀÄ ¥Á¥ÀªÁV ¥Àjt«Ä¹ E§âgÀÄ ºÀ®ªÁgÀÄ 
¨sÀªÁªÀ½UÀ¼À£ÀÄß C£ÀÄ¨sÀ«¹ FUÀ C¨sÀAiÀÄgÀÄa ªÀÄvÀÄÛ 
C¨sÀAiÀÄªÀÄwAiÀiÁV ºÀÄnÖzÀÄªÉAzÀÄ ªÀiÁjzÀvÀÛ¤UÉ w½¹ 
CªÀ£À »A¸Á ¥ÀæªÀÈwÛAiÀÄ£ÀÄß ©qÀÄªÀAvÉ ªÀiÁqÀÄvÁÛgÉ.  
PÀvÉ EµÉÖÃ EzÀÝgÀÄ, F PÀvÉAiÀÄ°è §gÀÄªÀ CªÀÄÈvÀªÀÄwAiÀÄ 
¥ÁvÀæ ªÀÄ£ÉÆÃ«eÁÕ¤AiÀÄ ªÀÄ£À¸Àì£ÀÄß vÀPÀët ¸É¼ÉAiÀÄÄvÀÛzÉ.

£ÉÆÃqÀÄªÀ PÀtÎ¼À ¹j, ªÀiÁvÁqÀÄªÀ ¨ÁAiÀÄÎ¼À gÀ¸ÁAiÀÄ£À, 
¸ÀAvÀ¸À¢ PÀÆqÀÄªÀ vÉÆÃ¼ÀÎ¼À ¥ÀÄtåªÀAvÀ£ÀAvÉ EzÀÝ 
gÁd AiÀÄ±ÉÆÃzsÀgÀ£À ªÀÄ£ÀB¦æAiÉÄAiÀiÁV EzÀÝAvÀºÀªÀ¼ÀÄ 
¸À¨sÁªÀÄtÂ ̈ sÀªÀ£À¢AzÀ CA§gÀ vÀgÀAVtÂ ¥ÀÄ½£ÀªÀ£ÉÃgÀÄªÀ 
ºÀA¸ÉAiÀÄAvÉ CAvÀB¥ÀÄgÀzÀ°è ¸ÀÄRªÁVzÀÄÝ, ZÀzÀÄjzÀ 
vÀ¯É, ºÀuÉAiÀÄ°è vÀÆvÀÄ©zÀÄÝ, ºÀ¥Àà¼ÀzÀ ªÀÄÄUÀÄ ªÀÄÄgÀÄnzÀ 
Q«, PÀÄ¹zÀÄ ºÀ¼ÀîzÀAwgÀÄªÀ JzÉ, §¹gÀqÀAVzÀ dWÀ£ÀA, 
ªÀÄÄzÀÄUÀgÀrAiÀÄ, ªÀÄÄzÀÄzÉÆªÀ®£ÀAwgÀÄªÀ CµÁÖªÀAPÀ£À 
¸ÀAVÃvÀPÉÌ ªÀiÁgÀÄ ºÉÆÃV D£ÉAiÀÄ ¯ÁAiÀÄzÀ°è 
CªÀ£À£ÀÄß ¸ÀA¢ü¸ÀÄvÁÛ¼É. ªÀÄ£ÉÆÃ«eÁÕ¤AiÀÄ ªÀÄ£À¹ì£À°è 
CªÀÄÈvÀªÀÄwAiÀÄ F £ÀqÉ vÀPÀët ºÀ®ªÁgÀÄ ¥Àæ±ÉßUÀ¼À£ÀÄß 
ºÀÄlÄÖ ºÁPÀÄvÀÛzÉ. gÁd£ÁzÀ AiÀÄ±ÉÆÃzsÀgÀ ¸ÀPÀ® ¨sÉÆÃUÀ 
¨sÁUÀåUÀ½AzÀ PÀÆrzÀªÀ£ÁVzÀÄÝ, £ÉÆÃqÀ®Ä CvÀåAvÀ 

¸ÀÄAzÀgÀ£ÁVzÀÝgÀÆ,  CªÀÄÈvÀªÀÄw KPÉ CµÁÖªÀAPÀ£À°è 
C£ÀÄgÀPÀÛ¼ÁUÀÄvÁÛ¼É?  JA§ÄzÀÄ ªÀÄÄRå ¥Àæ±Éß.  F 
¥Àæ±ÉßAiÀÄ£ÉßÃ DzsÀÄ¤PÀ PÁ®zÀ ¹ÛçÃ aAvÀ£ÉAiÀÄ »£Éß¯ÉAiÀÄ°è 
«¸ÀÛj¹zÀgÉ, ºÉuÉÆÚ§â¼ÀÄ KPÉ ªÀÄzÀÄªÉAiÀiÁzÀ ªÉÄÃ®Æ 
¥ÀgÀ¥ÀÄgÀÄµÀ£À°è C£ÀÄgÀPÀÛ¼ÁUÀ®Ä §AiÀÄ¸ÀÄvÁÛ¼É? UÀAqÀ-
ªÀÄPÀÌ½zÀÝgÀÆ, ̧ ÀÄR-¸ÀA¥ÀvÀÄÛUÀ½zÀÝgÀÆ PÀÆqÀ EgÀÄªÀÅzÉ®èªÀ 
©lÄÖ EgÀzÀÄzÀgÉqÉUÉ KPÉ DPÉAiÀÄ ªÀÄ£À¸ÀÄì ºÉÆgÀ¼ÀÄvÀÛzÉ? 
JAzÀÄ AiÉÆÃa¹zÀgÉ, §ºÀÄ±ÀB F ¥Àæ±ÉßUÉ ¸ÀgÀ¼ÀªÁV 
vÀ£Àß UÀAqÀ£À¯ÁèUÀ°, ªÀÄ£ÉAiÀÄ¯ÁèUÀ°, PÀÄlÄA§zÀ¯ÁèUÀ° 
E®èzÀ «±ÉÃµÀªÁzÀ MAzÀÄ ªÀ¸ÀÄÛ/«zÉå, ¥ÀgÀ¥ÀÄgÀÄµÀ£À°è 
EzÀÄÝ DUÀ D ºÉtÄÚ ¥ÀgÀ¥ÀÄgÀÄµÀ¤UÉ M°AiÀÄ§ºÀÄzÉÃ£ÉÆ?  
F PÁgÀt¢AzÀ¯ÉÃ CªÀÄÈvÀªÀÄwUÉ CµÁÖªÀAPÀ£À ©£ÀzÀPÉÌ 
¥ÁqÀÄwÛzÀÝ £ÀÄuï zÀ¤ ¤zÉæUÉ PÀvÀPÀ ©ÃdªÁV CªÀ£À£ÀÄß 
£ÉÆÃqÀ®Ä ¸ÀA¢ü¸À®Ä ºÉÆÃUÀÄvÁÛ¼É. CµÁÖªÀAPÀ£À 
£É® ¸ÀªÀÄÄzÁAiÀÄzÀ eÁ£À¥ÀzÀ  UÁ£ÀPÉÌ ªÀÄ£À¸ÉÆÃvÀ 
CªÀÄÈvÀªÀÄw vÀ£Éß®è ¸ÀÄR, ¨sÉÆÃUÀUÀ¼À£ÀÄß PÀqÉUÀtÂ¹ 
¥ÉÆ®èªÉÄAiÉÄ ¯ÉÃ¸ÀÄ £À®ègÀ ªÉÄAiÉÆå¼ï J£ÀÄßvÁÛ¼É. 

‘®ªï E¸ï ¨ÉèöÊAqï’ CxÀªÁ ¥ÉæÃªÀÄ PÀÄgÀÄqÀÄ JA§ÄzÀÄ 
EAVèÃµï £À°è ¥Àæ¹zÀÝªÁzÀ UÁzÉ.  D ¥ÉæÃªÀÄ GAmÁUÀ®Ä 
CxÀªÁ UÀAqÀÄ-ºÉtÄÚUÀ½§âgÀÆ DPÀµÀðuÉUÉ M¼ÀUÁUÀ®Ä 
MAzÀÄ £ÉÆÃl ¸ÁPÀÄ JA§ÄzÀÄ EzÀgÀ CxÀð.  DzÀgÉ 
CªÀÄÈvÀªÀÄwUÉ ªÀÄzÀÄªÉAiÀÄVzÉ, UÀAqÀ gÁd£ÁVzÁÝ£É, 
FPÉAiÉÆÃ C¥ÀÆªÀð ¸ÀÄAzÀj. DzÀgÀÆ CµÁÖªÀAPÀ£ÉA§ 
ªÀÄÄ¢UÀgÀrAiÀÄ°è C£ÀÄgÀPÀÛ¼ÁUÀÄvÁÛ¼É.  EzÀPÉÌ PÁgÀtªÉÃ£ÀÄ 
JA§ÄzÀÄ E°ègÀÄªÀ ¥Àæ±Éß, ºÀA¸ÀvÀÆ°PÁ vÀ®àzÀ°è 
gÁd AiÀÄ±ÉÆÃzsÀgÀ CªÀ¼À£ÀÄß vÀÆUÀÄwÛzÀÝgÀÆ, MAzÀÄ 
ºÉtÂÚUÉ PÉÆqÀ¨ÉÃPÁzÀ J®è ¸ÀÄRUÀ¼À£ÀÄß PÉÆnÖzÀÝgÀÆ, 
CµÁÖªÀAPÀ£À°ègÀÄªÀAvÀºÀ «±ÉÃµÀªÁzÀ ¸ÀAVÃvÀ ¥Àæw¨sÉ 
gÁd£À°è®èzÀ PÁgÀt CªÀÄÈvÀªÀÄw CµÁÖªÀAPÀ¤UÉ ªÀÄ£À 
¸ÉÆÃ®ÄvÁÛ¼É. CµÁÖªÀAPÀ£À ¸ÀAVÃvÀzÀ ªÀÄÄAzÉ CªÀ¼ÀÄ 
EzÀÄªÀgÉ«UÀÆ ¥ÀqÉ¢gÀÄªÀ ªÀÄvÀÄÛ C£ÀÄ¨sÀ«¸ÀÄwÛgÀÄªÀ 
¸ÀÄRUÀ¼É®èªÀÇ vÀÈt ̧ ÀªÀÄ£ÁV PÁtÄªÀ DPÉ gÁd£ÉÆnÖUÉ 
EgÀÄªÀ J¯Áè ¨sÉÆÃUÀUÀ¼À£ÀÄß vÀåf¸À®Ä ¹zÀÝªÁVvÁÛ¼É.

¦vÀÈ ¸ÀA¸ÀÌøwAiÀÄ C¢üÃ£ÀzÀ°è §zÀÄPÀÄwÛgÀÄªÀ 
ºÉuÉÆÚ§â¼À£ÀÄß vÁ½ PÀnÖzÀ ªÀiÁvÀæPÉÌ CªÀ¼ÀÄ vÀ£Àß UÀAqÀ£À 
C¢üÃ£ÀzÀ°ègÀÄªÀªÀ¼ÀÄ, CªÀ£ÀÄ ºÉÃ½zÀ PÉ®¸À ªÀiÁrPÉÆAqÀÄ 
ºÉÆÃUÀ ¨ÉÃPÁzÀªÀ¼ÀÄ JAzÀÄ ¤tðAiÀÄPÉÌ §AzÀÄ©qÀÄªÀ 
F ¸ÀªÀiÁd D ºÉtÄÚ ¸ÀévÀAvÀæªÁV §zÀÄPÀ®Ä ºÉÆgÀlgÉ, 
CªÀ¼ÀÄ £ÀqÀvÉUÉlÖªÀ¼ÉAzÀÄ F ¥ÀÄgÀÄµÀ ¥ÀæzsÁ£À ¸ÀªÀiÁd 
KPÁKQ ¤zsÀðj¸ÀÄvÀÛzÉ.  EzÀPÉÌ ¥ÀÆgÀPÀªÁV ¸ÀªÀiÁd, 
¸ÀA¸ÀÌøw, zsÀªÀÄð, PÀlÄÖ¥ÁqÀÄ C§¯É, JAzÉ¯Áè CªÀ¼À£ÀÄß 
PÀnÖ ºÁPÀ¯ÁUÀÄvÀÛzÉ. ºÉuÉÆÚ§â¼ÀÄ vÀ£Àß EµÀÖzÀAvÉ §zÀÄPÀ®Ä 
©qÀzÀ, CªÀ¼À£ÀÄß PÉÃªÀ® ªÀ¸ÀÄÛªÀAvÉ ¥ÀjUÀtÂ¹gÀÄªÀ F 
¸ÀªÀiÁd, CzÉÃ ºÉtÄÚ ¸ÀévÀAvÀæªÁV §zÀÄPÀÄ PÀlÖ®Ä 
ºÀªÀtÂ¹zÀgÉ, UÀAqÀ£À£ÀÄß ©lÄÖ §zÀÄPÀ®Ä ªÀÄÄAzÁzÀgÉ, 
CªÀ¼ÀÄ £ÀqÀvÉUÉlÖªÀ¼ÉAzÀÄ CªÀªÀiÁ¤¸ÀÄvÀÛzÉ.  ºÉuÉÆÚ§â¼ÀÄ 
vÀ£Àß EµÀÖzÀAvÉ C¹ÛvÀé ªÀÄvÀÄÛ C¹ävÉAiÀÄ£ÀÄß G½¹PÉÆAqÀÄ 
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vÀ£ÀßzÉ DzÀ §zÀÄPÀ£ÀÄß ºÉÆAzÀÄªÀÅzÀÄ CªÀ¼À ºÀPÁÌVgÀÄvÀÛzÉ.  
¥ÀÄgÀÄµÀ ¸ÀªÀiÁdzÀ D¢ªÀÄ ¸ÀAªÉÃzÀ£ÉAiÀÄ°è ¹ÛçÃAiÀÄ£ÀÄß 
¨sÉÆÃUÀzÀ ªÀ¸ÀÄÛ«£ÀAvÉ £ÉÆÃqÀÄªÀ ¥Àj¥ÁoÀ CxÀªÁ 
zÀÈ¶ÖPÉÆÃ£ÀªÀ£ÀÄß £ÁªÀÅ ªÉÆzÀ®Ä §zÀ°¸À¨ÉÃQzÉ.  
ºÁUÉAiÉÄ, DPÉ ¥ÀÄgÀÄµÀ£À C¢üÃ£ÀvÉ¬ÄAzÀ ¥ÁgÁV, vÀ£ÀßzÉÃ 
DzÀ ¸ÀévÀAvÀæ ªÀÄvÀÄÛ ¤µÀÌ®ä±À §zÀÄPÀ£ÀÄß PÀnÖPÉÆ¼Àî®Ä 
CºÀð¼ÀÆ, ¸ÀªÀÄxÀð¼ÀÆ JA§ÄzÀ£ÀÄß ºÉuÉÆÚ§â¼ÀÄ 
¤gÀÆ¦¸À¨ÉÃQzÉ.  F »£Éß¯ÉAiÀÄ° CªÀÄÈvÀªÀÄw 
CµÁÖªÀAPÀ£À°è C£ÀÄgÀPÀÛ¼ÁzÀÄzÀÄ DzsÀÄ¤PÀ ¹ÛçÃªÁzÀzÀ 
ºÀ®ªÀÅ ªÀÄUÀÎ®ÄUÀ¼À£ÀÄß vÉgÉ¢qÀÄvÀÛzÉ. ºÉtÂÚ£À°ègÀÄªÀ 
¸ÀévÀAvÀæ «ZÁgÀ ªÀÄvÀÄÛ CzÀ£ÀÄß C£ÀÄµÁÖ£ÀUÉÆ½¸ÀÄªÀ 
¤nÖ£À°è AiÀÄ±ÉÆÃzsÀgÀ ZÀjvÉAiÀÄ CªÀÄÈvÀªÀÄw CvÀåAvÀ 
±ÀPÀÛªÁzÀ ¥ÁvÀæªÁVzÉ.

E£ÀÄß, CPÀÌªÀÄºÁzÉÃ«AiÀÄ §UÉÎ §gÉAiÀÄ¨ÉÃPÉAzÀgÉ, 
CªÀ¼À ªÀZÀ£ÀUÀ¼ÉÃ £ÀªÀÄUÉ ªÉÆzÀ® ‘¥ÀæªÀiÁtÄ’. aPÀÌ 
ªÀAiÀÄ¹ì¤AzÀ¯ÉÃ ²ªÀ£À£ÀÄß DgÁ¢ü¸ÀÄvÁÛ, CªÀ£À£ÉßÃ 
¥ÀÆf¸ÀÄvÁÛ, zÉÃºÀ ªÀÄ£À¸ÀÄìUÀ¼ÉgÀqÀgÀ®Æè CªÀ£À 
¨sÀQÛAiÀÄ£ÉßÃ vÀÄA©PÉÆAqÀÄ PÀqÉUÉ D ¨sÀQÛAiÉÄÃ 
¦æÃwAiÀiÁV ¨É¼ÉzÀÄ ZÀ£ÀßªÀÄ°èPÁdÄð£À£À£ÀÄß vÀ£Àß 
UÀAqÀ£ÉAzÉ ¥ÀjUÀtÂ¹ ¨É¼ÉAiÀÄÄvÁÛ¼É.  ²ªÀªÉÆUÀÎ f¯ÉèAiÀÄ 
²PÁj¥ÀÄgÀ vÁ®ÄèQ£À GqÀÄvÀr EªÀ¼ÀÄ ºÀÄnÖzÀ HgÀÄ, 
¥ÁæAiÀÄPÉÌ §gÀÄwÛzÀÝAvÉ D ¥ÀæzÉÃ±ÀzÀ gÁd£ÁzÀ PË²PÀ¤UÉ 
PÀAqÀÄ EªÀ¼À ¸ËAzÀAiÀÄðPÉÌ ªÀÄgÀÄ¼ÁV CªÀ¼À£ÉßÃ 
«ªÁºÀªÁUÀ®Ä vÀªÀQ¸ÀÄvÁÛ£É ªÀÄvÀÄÛ  CªÀ¼À ªÀÄÆgÀÄ 
PÀgÁgÀÄUÀ½UÉ M¼À¥ÀlÄÖ ªÀj¸ÀÄvÁÛ£É. CPÀÌªÀÄºÁzÉÃ«AiÀÄ 
¨sÀQÛAiÀÄ ªÀÄÄAzÉ K£ÀÆ ªÀiÁqÀ¯ÁUÀzÀ gÁd CªÀ¼À 
ªÀÄÆgÀÄ PÀgÁgÀÄUÀ¼À£ÀÄß ªÀÄÄjAiÀÄÄvÁÛ£É.  CPÀÌªÀÄºÁzÉÃ« 
CªÀ£À «µÀAiÀÄ¯ÉÆÃ®Ä¥ÀvÉUÉ ¨ÉÃ¸ÀgÀUÉÆAqÀÄ «ªÀ¸ÀÛç¼ÁV 
ªÀÄ£É ©lÄÖ ºÉÆgÀqÀÄvÁÛ¼É. CPÀÌ£À F £ÀqÉ ¥ÀwvÀé ªÀÄvÀÄÛ 
¥Àæ¨sÀÄvÀéUÀ¼ÉgÀqÀ£ÀÄß KPÀ PÁ®zÀ°è ¢üPÀÌj¹ ºÉÆgÀ§gÀÄªÀAvÉ 
ªÀiÁqÀÄvÀÛzÉ.  UÀAqÀ£À ªÀÄ£ÉAiÀÄ®Æè EgÀ¯ÁUÀzÉ, 
vÀAzÉ-vÁ¬Ä ªÀÄ£ÉUÀÆ ºÉÆÃUÀ®Ä ªÀÄ£À¸ÀÄì ¨ÁgÀzÉ 
ZÀ£ÀßªÀÄ°èPÁdÄð£À£ÉÃ £À£Àß UÀAqÀ PÉqÀÄªÀ UÀAqÀgÀ£ÉÆÃAiÀÄÄÝ 
M¯ÉAiÉÆ¼ÀVQÌ PÁr£À°è vÀ£Àß §zÀÄPÀÄ £ÀqÉ¸ÀÄvÁÛ¼É.  ¥Àæw 
¢£À, ¥Àæw PÀët ZÀ£ÀßªÀÄ°èPÁdÄð£À£ÀzÉÃ zsÁå£À, PÁr£À°è 
JgÀV §AzÁqÀÄªÀ vÀÄA©UÀ½UÉ, VjUÀºÀégÀzÉÆ¼ÀUÁqÀÄªÀ 
£À«®ÄUÀ½UÉ ¤ÃªÀÅ PÁtÂgÉÃ, ¤ÃªÀÅ PÁtÂgÉÃ JAzÀÄ 
²æÃ±ÉÊ®zÀ ZÀ£ÀßªÀÄ°èPÁdÄð£À£À£ÀÄß PÁt®Ä  vÀªÀQ¸ÀÄvÁÛ 
£ÀÄrªÀ CPÀÌªÀÄºÁzÉÃ«, ¸Á«®èzÀ PÉÃr®èzÀ ZÀ®ÄªÀAUÉ 
D £ÉÆ°zÉ£ÀªÀé; JqÉ¬Ä®èzÀ, PÀqÉ¬Ä®èzÀ, vÉgÀ»®èzÀ, 
PÀÄgÀÄ»®èzÀ ZÉ®ÄªÀAUÁ£ÀÄ M°zÉ£ÀªÀé  JAzÀÄ 
ºÁqÀÄvÁÛ¼É. ZÀ£ÀßªÀÄ°èPÁdÄð£À£À°è CªÀ¼À vÀ°èÃ£ÀvÉ 
ºÉÃVzÉAiÉÄAzÀgÉ, ªÀÄzÀÄªÉ UÀAqÁV Cj¹£ÀªÀ£ÉÃ «ÄAzÀÄ, 
ºÉÆAzÀÄqÀÄUÉAiÀÄ£ÉÃ vÉÆlÄÖ, zÉÃªÁAUÀªÀ£ÀÄlÄÖ ¥ÀÄgÀÄµÀ 
¨ÁgÀ JAzÀÄ PÀgÉAiÀÄÄvÁÛ¼É.  ºÉÆ¼ÉªÀ PÉAeÉqÉUÀ¼À ªÉÄÃ¯É 
J¼ÀªÉ¼ÀÄ¢AUÀ¼ÀÄ ¥sÀtÂªÀÄtÂ PÀtð PÀÄAqÀ®zÀªÀ JAzÀÄ 
¥ÀÄgÀÄµÁPÁgÀzÀ ¥ÉA¥À£ÀÄß ºÉÆUÀ¼ÀÄªÀ CPÀÌ, «gÀºÀzÀ 

DWÁvÀPÉÌ M¼ÀUÁV QaÑ®èzÀ ¨ÉÃUÉAiÀÄ°è ¨ÉÃAiÀÄÄvÁÛ¼É.  
EAvÀºÀ ºÉtÚ£ÀÄß ¸ÀªÀiÁd »AiÀiÁå½¹ ªÀiÁvÀ£ÁrzÁUÀ 
¸ÀAvÉAiÉÆ¼ÀUÉÆAzÀÄ ªÀÄ£ÉAiÀÄ ªÀiÁr ±À§ÞPÉÌ £ÁZÀÄªÀÅ¢®è 
J£ÀÄßvÁÛ¼É. dUÀwÛ£À CtÚAUÀ½UÉ, ªÀÄÄr ©lÄÖ, ªÉÆUÀ 
¨Ár, vÀ£ÀÄ PÀgÀVzÀªÀ¼ÁV ZÀ£ÀßªÀÄ°èPÁdÄð£À£À PÀÆr 
PÀÄ®ªÀ½zÀªÀ¼ÀÄ JAzÀÄ ºÉÃ¼ÀÄvÁÛ¼É.

CPÀÌªÀÄºÁzÉÃ« JA§ ºÉuÉÆÚ§â¼ÀÄ 12£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°è, 
MAzÀÄ PÁæAwPÁgÀPÀ ¤zsÁðgÀªÀ£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ 
UÀAqÀ£À ªÀÄ£É¬ÄAzÀ ºÉÆgÀ§gÀÄªÀ EªÀ¼À fÃªÀ£ÀUÁxÉ 
vÀvÀéeÁÕ¤ ªÀÄvÀÄÛ ªÀÄ£ÉÆÃ«eÁÕ¤ E§âgÀ£ÀÄß ¸É¼ÉAiÀÄÄvÀÛzÉ. 
ºÉtÂÚ£À ªÀÄ£À¹ì£À°è ¦æÃwAiÉÆAzÀÄ d¤¸À¨ÉÃPÁzÀgÉ, PÀtÂÚUÉ 
PÁtÄªÀ ¥ÀÄgÀÄµÀ£ÉÆ§â ¨ÉÃPÉÃ ¨ÉÃPÀÄ. ¦æÃwAiÀÄ ¸É¼ÉvÀPÉÌ 
¹PÀÌ ºÉtÄÚ AiÀiÁªÀ ¸ÀAzÀ¨sÀðzÀ°è AiÀiÁªÀ ¤zsÁðgÀªÀ£ÀÄß 
¨ÉÃPÁzÀgÀÆ vÉUÉzÀÄPÉÆ¼Àî§®è¼ÀÄ JA§ÄzÀPÉÌ EzÉÆAzÀÄ 
GzÁºÀgÀuÉAiÀÄµÉÖ. vÀ£Àß PÀ®à£ÉAiÀÄ°è  ²ªÀ£À DPÁgÀªÀ£ÀÄß 
¨sÀQÛ¬ÄAzÀ £ÉÆÃqÀÄvÁÛ, D ¨sÀQÛAiÀÄ£ÉßÃ ¦æÃwAiÀiÁV 
¥ÀjªÀwð¹, fÃªÀ£À«rÃ ZÀ£ÀßªÀÄ°èPÁdÄð£À£À zsÁå£ÀzÀ¯ÉèÃ 
ªÀÄÄ£ÀßqÉAiÀÄÄvÁÛ, ¸ÀªÀiÁdzÀ nÃPÉUÀ¼À£ÀÄß vÁ¼Éä¬ÄAzÀ 
JzÀÄj¸ÀÄvÁÛ, CzÀgÀ®Æè zÉÃºÀzÀ £ÁaPÉAiÀÄ£ÀÄß ©lÄÖ 
§zÀÄPÀÄªÀ CPÀÌªÀÄºÁzÉÃ«AiÀÄ fÃªÀ£À MAzÀÄ «¸ÀäAiÀÄªÉÃ.  
ErÃ ¸ÀªÀÄÄzÁAiÀÄ zÉÃªÀgÉAzÀÄ ¥ÀÆf¸ÀÄªÀªÀ£À£ÀÄß 
UÀAqÀ£ÉAzÀÄ zsÉÊAiÀÄðªÁV ºÉÃ½zÀ ºÉtÄÚ CPÀÌ.

CPÀÌªÀÄºÁzÉÃ«AiÀÄ F ¤zsÁðgÀ ¸ÀªÀiÁfPÀ ¸ÀAWÀlPÀ 
±ÀQÛUÀ½UÉ wÃgÀ «gÀÄzÀÞªÁV PÁtÂ¹gÀ¨ÉÃPÀÄ, ºÁUÉAiÉÄÃ 
CAvÀºÀ ºÉtÚ£ÀÄß UËgÀªÀ PÉÆqÀzÉ CªÀiÁ£À«ÃAiÀÄªÁV 
£ÀqÉ¹PÉÆAr¢ÝgÀ¨ÉÃPÀÄ, CPÀÌ §zÀÄQzÀ §zÀÄPÀÄ F 
¥ÀÄgÀÄµÀ ¥ÀæzsÁ£ÀjUÉ £ÀÄAUÀ¯ÁgÀzÀ vÀÄvÁÛVgÀ¨ÉÃPÀÄ, 
F PÁgÀtPÁÌVAiÉÄÃ CªÀ¼À CzsÀðzÀµÀÄÖ ªÀZÀ£ÀUÀ¼ÀÄ 
¸ÀªÀiÁdzÀ ¤AzÀPÀjUÉ vÁ£ÀÄ K£ÀÄ J£ÀÄßªÀÅzÀ£ÀÄß 
¸ÀàµÀÖªÁV, «£ÀAiÀÄªÁV w½¹PÉÆqÀÄªÀAwzÉ.  DPÉ 
§jÃ ªÀÄºÁzÉÃ«AiÀÄ®è J®è UÀAqÀ¸ÀjUÀÆ ‘CPÀÌ’ ¼ÁV 
PÁtÄvÁÛ¼É, J¯Áè UÀAqÀ¸ÀgÀ£ÀÄß J¯É CtÚUÀ½gÁ JAzÉÃ 
¸ÀA¨sÉÆÃ¢¸ÀÄvÁÛ¼É.

CªÀÄÈvÀªÀÄw ªÀÄvÀÄÛ CPÀÌªÀÄºÁzÉÃ«AiÀÄj§âgÀÆ ¸ÀªÀiÁd 
M¦àzÀ-C¦àzÀ PÀlÖ¼ÉUÀ¼À£ÀÄß zÁn vÀªÀÄäzÉÃ DzÀ fÃªÀ-
fÃªÀ£À ªÀiÁUÀðªÀ£ÀÄß ºÀÄqÀÄQPÉÆAqÀÄzÀÄ vÁwéPÀªÁV, 
ºÉtÂÚ£À ªÀÄ£À¸ÀÄì §AzsÀ£ÀªÀ£ÀÄß JAzÀÆ §AiÀÄ¸ÀzÉ 
¸ÀévÀAvÀæªÁV §zÀÄPÀ®Ä ºÁvÉÆgÉAiÀÄÄvÀÛzÉ, JAzÀÄ 
«±ÉèÃ¶¸À§ºÀzÀÄ.  ¸ÀªÀiÁdzÀ PÀlÄÖ ¥ÁqÀÄUÀ¼É®èªÀÇ 
PÉÃªÀ® ºÉtÂÚUÉ ªÀiÁvÀæ, UÀAqÀÄ E°è ªÀÄÄPÀÛ JA§ÄzÀ£ÀÄß 
MqÉzÀÄ ºÁQ, ºÉtÂÚ£ÀµÉÖÃ UÀAqÀÄ PÀÆqÀ E°è ¨ÁzÀå¸ÀÜ 
JA§ÄzÀ£ÀÄß C®èUÀ¼ÉAiÀÄÄªÀAw®è.  ¹ÛçÃªÁzÀzÀ ¥ÀæzsÁ£À 
aAvÀQAiÀiÁVzÀÝ ¹ªÉÆÃ£ï-¢-¨ÉÆÃªÀ, ºÉtÂÚ£À §UÉÎ 
«ªÀj¸ÀÄvÁÛ ºÉtÂÚUÉ vÀ£ÀßzÉÃ DzÀ MAzÀÄ ¨sÁµÉ¬ÄzÉ D 
¨sÁµÉAiÉÄ ªÀiË£À JAzÀÄ ‘¢ ¸ÉPÉAqï ¸ÉPïì’ PÀÈwAiÀÄ°è 
G¯ÉÃT¸ÀÄvÁÛ¼É.  D¢ ¸ÀA¸ÀÌøw¬ÄAzÀ®Æ ºÉtÄÚUÀ¼ÀÄ 
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¥ÀÄgÀÄµÀgÀÄ ºÉÃ½zÀÝ£ÀÄß PÉÃ½PÉÆAqÀÄ vÀ¯É §VÎ¹PÉÆAqÉ 
§AzÀªÀgÀÄ, DzÀgÉ CªÀÄÈvÀªÀÄw ªÀÄvÀÄÛ CPÀÌªÀÄºÁzÉÃ« D 
¤AiÀÄªÀÄªÀ£ÀÄß MqÉzÀÄ gÀÆ¦¸ÀÄªÀ°è AiÀÄ±À¹éAiÀiÁUÀÄvÁÛgÉ.  
eÉÊ«PÀªÁV ºÉtÄÚ ªÀÄPÀÌ¼À£ÀÄß ºÉgÀÄªÀ ªÀÄ£ÉUÉ®¸À ªÀiÁqÀÄªÀ 
¨sÉÆÃUÀzÀ ªÀ¸ÀÄÛ JAzÀÄ ¥ÀjUÀtÂ¸ÀÄwÛzÀÝ PÁ®WÀlÖzÀ°è, 
F E§âgÀÆ £ÁjAiÀÄgÀÄ vÀªÀÄäzÉÃ DzÀ «²µÀÖ ±ÉÊ°AiÀÄ 
§zÀÄPÀÄ PÀnÖPÉÆ¼ÀÄîªÀ ªÀÄÆ®PÀ ¹ÛçÃ ¸ÀªÀiÁdzÀ ªÉÆzÀ® 
¥Àæw¨sÀl£ÀPÁgÀgÁV PÁtÂ¸ÀÄvÁÛgÉ. CµÀÖPÀÆÌ ¸ÀA§AzsÀUÀ¼À 
±ÀÈAR¯ÉAiÀÄ°è G¹gÀÄUÀnÖ ¸ÁAiÀÄÄªÀÅzÀQÌAvÀ vÀªÀÄä 
EµÀÖzÀ §zÀÄPÀ£ÀÄß Dj¹PÉÆ¼ÀÄîªÀÅzÀÄ IÄdÄªÀiÁUÀð JAzÉ 
w½AiÀÄÄvÁÛgÉ. 

¦vÀÈ ¸ÀA¸ÀÌøwAiÀÄ D¯ÉÆÃZÀ£Á ¥Àj¢üAiÀÄ ‘ºÉtÂÚUÉ K£ÀÄ 
¨ÉÃPÀÄ?’ JA§ ¥Àæ±ÉßUÉ ºÀt, MqÀªÉ, ¨sÀÆ«Ä, ¸ÀÄR, 
£ÉªÀÄä¢ JAzÀ°è GvÀÛj¹zÀgÀÆ CzÀgÁZÉUÉ CªÀ½µÀÖªÀ£ÀÄß 
PÉÃ¼ÀÄªÀªÀgÁgÀÄ? ºÁUÁzÀgÉ ºÉtÄÚ PÉÃªÀ® AiÀiÁdªÀÄ£Àå 
¸ÀA¸ÀÌøwAiÀÄ UÀÄ¯ÁªÀÄ¼ÉÃ? ªÉÄÃ¯É w½¹zÀ ªÀ¸ÀÄÛ gÀÆ¥ÀUÀ¼À£ÀÄß 
PÉÆlÖ°è DPÉAiÀÄÄ ¸ÀÄRªÁVgÀÄªÀ¼ÉÃ? CªÀ½UÉ CªÀ¼ÀzÉÃ 
DzÀ ¨sÁªÀ£ÉUÀ¼ÀÄ, DPÁAPÉëUÀ¼ÀÄ EgÀÄªÀÅ¢®èªÉÃ? CzÀ£ÀÄß 
ºÉÆAzÀ®Ä CªÀ¼ÀÄ ¸ÀévÀAvÀæ¼À®èªÉÃ? F J¯Áè ¥Àæ±ÀßUÀ½UÉ 
‘CªÀÄÈvÀªÀÄw’ £ÀªÀÄUÉ GvÀÛgÀzÀAvÉ PÁtÂ¸ÀÄvÁÛ¼É.  
‘¸ÀÄR’UÀ¼ÀÄ JA§ ±À¸ÁÛç¸ÀÛç¢AzÀ D¼À®Ä ºÉÆgÀqÀÄªÀ 
AiÀÄ±ÉÆÃzsÀgÀ gÁd¤UÉ CªÀÄÈvÀªÀÄwAiÀÄ ªÀÄ£ÀzÁ¼ÀzÀ ¦æÃw 
ºÉÃUÉ CxÀðªÁUÀ¨ÉÃPÀÄ?  CµÁÖªÀAPÀ£ÉA§ PÀÄgÀÆ¦, D£É 
¯ÁAiÀÄzÀ ¸ÉÃªÀPÀ£ÉÆ§â CªÀ¼À£ÀÄß vÀqÀªÁV §AzÀÄzÀPÉÌ 
MzÀÝgÀÆ PÉÃgÉÃºÁªÀÅ ºÉÆgÀ¼ÀÄªÀAvÉ CªÀ£À PÁ® ªÉÄÃ¯É 
ºÉÆgÀ¼ÀÄvÁÛ¼ÉAiÉÄÃ ºÉÆgÀvÀÄ CµÁÖªÀAPÀ£À£ÀÄß ©lÄÖ 
ºÉÆÃUÀÄªÀÅ¢®è. J¯Áè ‘ªÀ¸ÀÄÛ gÀÆ¥À’ zÀ ¸ÀÄRUÀ¼À£ÀÄß 
PÉÆlÖ ªÀiÁvÀæPÉÌ ºÉtÂÚUÉ PÉÆqÀÄªÀÅzÉ®è PÉÆmÁÖVzÉ JA§ 
zsÉÆÃgÀuÉ ¸À®èzÀÄ.  §zÀÄQ£ÀÄzÀÝPÀÆÌ CAvÀBPÀgÀtzÀ 
¥ÀæwgÀÆ¥ÀªÁzÀ ºÉtÄÚ, PÉÃªÀ® ‘ªÀ¸ÀÄÛ gÀÆ¥À’ zÀ¯ÉèÃ vÀ£Àß 
§zÀÄPÀÄ £ÀqÉ¸ÀÄvÁÛ¼É JA§ÄzÀÄ C¥Ààl ¸ÀÄ¼ÀÄî JA§ÄzÀ£ÀÄß 
CªÀÄÈvÀªÀÄw ¥ÁvÀæ ºÉÃ¼ÀÄªÀAwzÉ. 

ªÀÄzÀÄªÉAiÀiÁzÀ ªÀiÁvÀæPÉÌ ºÉtÄÚ UÀAr£À H½UÀzÀªÀ¼À®è 
¥ÀÄgÀÄµÀ£À D±ÀæAiÀÄ«®èzÉ §zÀÄPÀÄ £ÀqÉ¸À®Ä ¸ÁzÀåªÉÃ 
E®è JA§ÄzÀ£ÀÄß M¥ÀàzÉ CzÀ£ÀÄß «ÄÃj §zÀÄQzÀªÀ¼ÀÄ 
CPÀÌªÀÄºÁzÉÃ« CªÀ¼À UÀnÖ ¤zsÁðgÀUÀ¼ÀÄ AiÀiÁªÀ 
§AzsÀ£ÀªÀ£ÁßzÀgÀÄ ©lÄÖ §zÀÄPÀ§ºÀÄzÀÄ JA§ÄzÀ£ÀÄß 
vÉÆÃj¸ÀÄvÀÛªÉ.  ZÀ£ÀßªÀÄ°èPÁdÄð£À£À£ÀÄß £ÉÆÃqÀzÉ 
UÀAqÀ£ÉAzÀÄ M¦à, ¥ÀÄgÀÄµÀgÀ£Éß®è J¯É CtÚUÀ½gÁ JAzÀÄ 
PÀgÉAiÀÄÄvÀÛ¯É «µÀAiÀiÁzsÁjvÀ ªÀÄ£À¸Àì£ÀÄ «ÄÃj, ¨sÀQÛ 
ªÀÄvÀÄÛ ¦æÃw JgÀqÀÆ ¨ÉÃgÉ ¨ÉÃgÉAiÀÄ®è, JgÀqÀÆ MAzÉ 
JAzÀÄ ¸ÁjzÀÄzÀÄ CªÀ¼À ºÉUÀÎ½PÉ. 12£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°è 
§zÀÄQzÀÝ CPÀÌ, £ÀªÀ£ÁUÀjÃPÀvÉAiÀÄ ¹ÛçÃªÁ¢ aAvÀPÀgÀ£ÀÄß 
ºÀÄ¨ÉâÃj¸ÀÄªÀAvÉ ªÀiÁrgÀÄªÀ°è ¸ÀA±ÀAiÀÄ«®è.  ¤dªÁzÀ 
¹ÛçÃ ZÀ¼ÀÄªÀ½ ¥ÁægÀA¨sÀªÁzÀzÉÝ CPÀÌ¤AzÀ. ²æÃªÀÄAvÀ 
PÀÄlÄA§zÀ°è ºÀÄnÖ, gÁd£À£ÀÄß ªÀÄzÀÄªÉAiÀiÁVzÀÝgÀÆ 

CªÉ®èªÀ£ÀÄß vÀåf¹ PÁr£À°è §zÀÄPÀÄ PÀlÄÖªÀ CPÀÌ¼À 
ªÀÄ£ÉÆÃ¨sÀÆ«ÄPÉAiÀÄ ªÀÄÄRå ¸É¯É  ªÉÃzÀ£É ªÀÄvÀÄÛ 
¤ªÉÃzÀ£É. ¨sÀQÛ ªÀÄvÀÄÛ ¦æÃwAiÉÄA§ CªÀÄÆvÀðzÉqÉUÉ 
ZÀ°¸ÀÄªÀ CPÀÌ §zÀÄQgÀÄªÀªÀgÉUÀÆ JgÀqÀÄ zÀéAzÀéUÀ¼À°è 
¹QÌ £ÀgÀ¼ÀÄvÁÛ¼É, MAzÀÄ ¸ÀªÀiÁdªÀ£ÀÄß JzÀÄj¹zÀÄzÀÄ,  
JgÀqÀÄ ZÀ£ÀßªÀÄ°èPÁdÄð£À£À ¦æÃwUÁV ºÀA§°¹zÀÄzÀÄ.  
DzÀÝjAzÀ¯ÉÃ CPÀÌ §ºÀÄªÁV £ÀªÀÄä£ÀÄß PÀ®PÀÄvÁÛ¼É, MAzÀÄ 
ºÉtÂÚ£À ªÀÄ£ÀzÀ°è ¸ÁÜ¬ÄAiÀiÁVgÀÄªÀ ¨sÁªÀ DzÀæðvÉ, D 
DzÀæðvÉAiÀÄ£ÀÄß fÃªÀ£ÀzÀÄzÀÝPÀÆÌ G½¹PÉÆArgÀÄªÀÅzÀ£ÀÄß 
CªÀ¼À ºÀ®ªÁgÀÄ ªÀZÀ£ÀUÀ¼À°è PÁt§ºÀÄzÁVzÉ. 
DzÀÝjAzÀ¯ÉÃ CPÀÌ EA¢UÀÆ ¥Àæ¸ÀÄÛvÀ ªÀÄvÀÄÛ ¹ÛçÃ dUÀwÛ£À 
ªÁ¸ÀÛªÀ PÀÆqÀ.

CªÀÄÈvÀªÀÄw ªÀÄvÀÄÛ CPÀÌªÀÄºÁzÉÃ«AiÀÄj§âgÀ°ègÀÄªÀ 
¸ÁªÀÄåvÉ ªÀÄvÀÄÛ ªÀåvÁå¸ÀUÀ¼À PÀqÉUÉ UÀªÀÄ£À 
PÉÆlÖgÉ, CªÀÄÈvÀªÀÄwAiÀÄÆ gÁd£À£ÀÄß ªÀj¹zÀÝ¼ÀÄ, 
CPÀÌªÀÄºÁzÉÃ«AiÀÄÆ gÁd£À£ÀÄß ªÀj¹zÀÝ¼ÀÄ. 
CªÀÄÈvÀªÀÄwUÉ AiÀÄ±ÉÆÃzsÀgÀ gÁd£À eÉÆvÉ ªÀÄzÀÄªÉAiÀiÁV 
D £ÀAvÀgÀ CµÁÖªÀAPÀ£À°è ¦æÃw ªÉÆ¼ÉAiÀÄÄvÀÛzÉ, DzÀgÉ 
CPÀÌªÀÄºÁzÉÃ« ªÉÆzÀ¯ÉÃ ZÀ£ÀßªÀÄ°èPÁdÄð£À£À£ÀÄß 
UÀAqÀ£ÉAzÀÄ ¹éÃPÀj¹ D £ÀAvÀgÀ PË²PÀ£À£ÀÄß 
ªÀÄzÀÄªÉAiÀiÁV vÀåf¸ÀÄvÁÛ¼É. CªÀÄÈvÀªÀÄwAiÀÄÄ 
CµÁÖªÀAPÀ£À ¸ÀAVÃvÀPÉÌ ªÀÄgÀÄ¼ÁV CªÀ£À°è 
C£ÀÄgÀPÀÛ¼ÁzÀgÉ, CPÀÌªÀÄºÁzÉÃ« ªÉÆzÀ¯ÉÃ vÀ£ÉÆß¼ÀVzÀÝ 
¦æÃwAiÉÄA§ ¸ÁÜ¦vÀ ±ÀQÛUÉ ªÀÄgÀÄ¼ÁV PË²PÀ£À£ÀÄß ©lÄÖ 
ZÀ£ÀßªÀÄ°èPÁdÄð£À£À£ÀÄß ºÀÄqÀÄQPÉÆAqÀÄ ºÉÆgÀqÀÄvÁÛ¼É. 
CªÀÄÈvÀªÀÄw d£ÀßPÀ«AiÀÄ PÁªÀåzÀ ºÀ®ªÁgÀÄ ¥ÁvÀæUÀ¼À°è 
MAzÀÄ, DzÀgÉ CPÀÌªÀÄºÁzÉÃ« £ÀªÀÄä ¤ªÀÄäAvÉ §zÀÄQzÀ 
fÃªÀAvÀ ºÉtÄÚ. CªÀÄÈvÀªÀÄw ¸ÀAVÃvÀzÀ ¦æÃwUÉ 
ªÀÄgÀÄ¼ÁzÀgÉ, CPÀÌªÀÄºÁzÉÃ« ¨sÀQÛAiÀÄ£ÉßÃ ¦æÃwAiÀiÁV 
¹éÃPÀj¸ÀÄvÁÛ¼É. 

CªÀÄÈvÀªÀÄw ªÀÄvÀÄÛ CPÀÌªÀÄºÁzÉÃ«AiÀÄj§âgÀÆ 
EA¢UÀÆ ªÀiÁ£ÉÆÃ«eÁÕ£À  ªÀÄvÀÄÛ vÀvÀé±Á¸ÀÛçPÉÌ MAzÀÄ 
ºÉÆ¸À «±ÉèÃµÀuÉUÉ GzÁºÀgÀuÉAiÀiÁV ¤®ÄèvÁÛgÉ. £ÀªÀ 
ªÀÄ£ÀéAvÀgÀzÀ ¹Ûç ¸ÀAPÀxÀ£ÀUÀ¼À F PÁ®WÀlÖzÀ°è ºÉtÂÚ£À 
ªÀÄ£À¸Àì£ÀÄ CjAiÀÄÄªÀ ªÀÄvÀÄÛ CzÀ£ÀÄß vÁwéPÀªÁV 
«±ÉèÃ¶¸ÀÄªÀÅzÀÄ F ¸ÀªÀiÁdzÀ ªÀÄvÀÄÛ ¸ÀªÀÄÄzÁAiÀÄzÀ 
dªÁ¨ÁÝjAiÀÄÆ ºËzÀÄ.

UÀæAxÀ IÄt:

1. AiÀÄ±ÉÆÃzsÀgÀ ZÀjvÉ, PÀ« d£Àß, ¸ÀA¥ÁzÀPÀgÀÄ PÁ.ªÉA. 
gÁWÀªÁZÁgï, 1941.

2. CPÀÌ£À ªÀZÀ£ÀUÀ¼ÀÄ, ¸ÀA¥ÁzÀPÀgÀÄ qÁ. J¯ï. 
§¸ÀªÀgÁdÄ, 1977



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

101

ISSN 2250 - 3978
 LILAVATI (PRINT)

BHARATEEYAM

THEME

3

Sociocultural Sciences, Arts, 
Music & Natyasastra



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

102

ISSN 2250 - 3978
 LILAVATI (PRINT)

Sl

No TITLE OF THE PAPER Authors Page No

1. ART THERAPY – “IN HEALTH CARE” Dr. Asha  103 - 106
2. CONTEXTUAL ANALYSIS AND RECONSTRUCTION OF DANCES – WITH 

 SPECIAL REFERENCE TO VASANTHOTSAVA OF VIJAYANAGAR TIMES. Padmini Shreedhar 106 - 110

3. KOLATA - WITH REFERENCE TO HARIDASA LITERATURE Vidya Rao  111 - 117

4. IMPORTANCE OF LIFE SKILLS IN BUILDING AN INDEPENDENT HOME MAKER  Veena 117 - 1215.  
 ANTIQUITY OF INDIAN FASHION & SPIRITUALITY Deepasri. P

 Based on works of H.H. Adi Shankaracharya Sudhakar. R. 122 - 128



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

103

ISSN 2250 - 3978
 LILAVATI (PRINT)

ART THERAPY – “IN HEALTH CARE”

Dr. Asha 
ASHA “The Hope” – A  Counselling and Therapy Centre for overall wellbeing, #870, 13th Main, 5th Cross,  

Hanumanthanagar, Bangalore- 560019; E- mail:ash.ag18@gmail.com

Art therapy is a form of expressive therapy that uses the creative process of making art to improve a person’s Physical, Mental 
and Emotional health. Art expression under the direction of a licensed Art therapist is a nonverbal way to communicate thoughts, 

feelings, experiences and imagination. 

Specific positive results can include:

• Reduced stress and tension.

• Pain relief.

• Relaxation.

• Personal insight.

• Improved mood and sense of well-being.

“Anyone – adult or child, experienced artist or hesitant “non-artist” – can benefit from art therapy”

Art therapy has been shown to reduce pain, depression, fatigue and other distressing symptoms of both the illness and its treatment. 

It has also been found to strengthen positive feelings, raise overall quality of life, improve body image, and increase perceptions of 

general physical and mental health.Art therapy sessions include both art-making and conversation with the therapist. While each 

session is unique, most people find art therapy relaxing and fun

Once the individual completes their art piece, they will talk with the therapist about the process and whatever is on their mind. 

Individuals may be focused on concerns about having disease or being in the hospital, relationships, spiritual issues, body image 

or other areas of life. Alternatively, the individual may simply focus on relaxing and enjoying the creative process, which typically 

results in reduced stress, pain and anxiety

As an artist, art therapist and counsellor I have been privileged to bear witness to the healing power of making art. I have experienced 

for myself the catharsis of becoming absorbed in a painting—my stress dissipating as I completely tune into the project at hand. As 

a therapist, I have seen clients make deep connections about themselves through exploring symbolism in their collage, painting and 

sculpture. I have watched my children become calmer and more focused while making crafts, drawing or scrapbooking.

Art therapy is psychosocial competency tool, when administered, can influence overall wellbeing to everyone who believes and 
practices art as a therapy. As an art therapist and counsellor, I have decoded people and problems through art. I have helped 

hundreds of patients to overcome fears and gain will power, help them to manage stress and struggles and their families to gain 

confidence. I have witnessed transformation, growth and achievement in people when art opened a window to their subconscious. 

Many may thrive on the ability to have a free-flow of verbal 
and nonverbal expressions. An Individual’s empowerment 

occurs when they arecapable of expressing their troubles, 
concerns, and challenges in a nonthreatening, non-hostile, 
and non-invasive therapeutic session. When a patient is em-
powered they are given a torch of emotional freedom.  While 
talk therapy offers an avenue for verbal communication; Art 
therapy is capable of simultaneously looking at verbal and 
nonverbal spectrums on of life.

WHAT EVIDENCE SUPPORTS ART THERAPY?
“Numerous case studies have reported that art therapy bene-
fits patients with both emotional and physical illnesses. Case 
studies have involved many areas, including burn recovery in 
adolescents and young children, eating disorders, emotional 
impairment in young children, reading performance, childhood 
grief, and sexual abuse in adolescents. Studies of adults us-
ing art therapy have included adults or families in bereave-
ment, patients and family members dealing with addictions, 
and patients who have undergone bone marrow transplants, 
among others. Some of the potential uses of art therapy to be 
researched include reducing anxiety levels, improving recov-

ery times, decreasing hospital stays, improving communica-
tion and social function, and pain control.” (American Cancer 
Society, 2012, Online)

Research has shown that art therapy has been used quite 
successfully to help children learn to effectively communicate, 
have improved concentration, improved behaviors and de-
velop closer relationships.  It has shown to improve moods, 
promote relaxation, and decrease disruptive behaviors and 
attitudes.  “Randomised controlled trial research shows that 
art therapy helped improve coping strategies.” (Penny Brohn 
Cancer Care, 2011, Online)

Facing an illness or health challenge often involves far more 
than managing physical symptoms. It can affect our whole self, 
including our identity, confidence, faith, emotions, way of life, 
ability to do daily activities and relationship with others. Many 
people find they have strong thoughts or feelings they’re not 
sure how to cope with or express. For some people, it’s a pe-
riod of deep inward reflection, perhaps with a sense of grief 
or loss. And for some, it’s a moment when the desire to be 
engaged with life grows stronger, and they seek to take in the 
beauty of the world and be social and creative.



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

104

ISSN 2250 - 3978
 LILAVATI (PRINT)

Each day in the Healing Arts Program at Montefiore Health 
System, we see how engaging with the creative arts can be a 
powerful healing experience for people facing illness and other 
health challenges.

What does creativity have to do with health, healing and 
well-being? Studies show that engaging in any creative pro-
cess is healing. 

Art therapy could be the new path to overcoming the trauma of 
war, and finally being able to move on. If the point of therapy 
is to get what is bothering a person out into the open, there’s 
possibly no better way to accomplish that goal than to express 
what one feels through the artistic process.

Sometimes a person just can’t face the fact that it is okay to 
leave the baggage of war behind. By expressing how one real-
ly feels in the pit of the soul through the use.

Express thoughts and emotions that can be hard to put into 
words

Lower stress and anxiety
Relax and feel calmer and happier

Connect with yourself on a deep level, no matter what you are 
going through

Find meaning in life experiences

Cope with grief and loss

Form new connections with others

Shift your focus away from pain or stressful thoughts to activi-
ties that are soothing, enjoyable and fun
Create something unique that gives you a sense of pleasure 
and accomplishment

The traditional healing arts include art, music, dance/move-
ment, poetry/writing and drama therapies. These approaches 
combine artistic expression with psychological awareness, and 
are led by a licensed or board-certified creative arts therapist.
The Healing Arts Program’s art therapist works with adult on-
cology patients, offering them a variety of creative activities 
while they’re receiving chemotherapy treatment. Projects in-
clude making crafts, drawing, painting and collage, and can 
involve family members. The art therapist also works with pa-
tients at the bedside, using creative engagement as part of 
a therapeutic approach to help them relax, lower anxiety and 
pain and share feelings and thoughts. This excerpt provides 
an example of a patient’s experience with a session and how 
it helped her:

“S. is feeling very unhappy today and talks to me about how 
frustrated she is with her health situation. I just listen. After 
a while, I bring out my art supplies and invite her to try out a 
painting project. She is interested. She makes two paintings. 
Then she wants more! 

“Her nurse comes in and seems happy to see her so engaged. 
Her conversation now shifts to what is important to her and 
what keeps her going. She wants to make a painting on can-

vas using a special technique I show her. She paints all over 
the canvas just having fun, and then moves to paper and rub-
ber stamps. She is talking positively now. She continues to 
work on art projects for another two hours, then we look at her 
painting together. She loves it. She thanks me profusely and 
comments on how her mood has totally shifted and how much 
better she feels.”

Simple Ways to Bring the Creative Arts Into Your Life
Many people don’t identify as creative and believe they won’t 
be able to make art. The special surprise is that everyone is 
creative. No artistic talent is needed to participate in art ther-
apy or to do creative activities on your own. In fact, for many 
activities, it’s preferable that you not know “how to do it” and do 
it the way that feels and looks best to you.

Many hospitals and care facilities offer art therapy. You also 
may wish to seek out a licensed or board-certified art thera-
pist in your community to help you explore and process what 
you’re experiencing.
In addition to art therapy, there are many forms of creative 
expression you can bring into your life to gain enrichment, re-
laxation, self-awareness and pleasure. Here are some ideas 
of simple activities. Try the ones that sound most appealing 
to you.

Relax and unwind.
Doodle freely with a pencil, pen, marker or crayon. Let your 
hand flow freely on the page, and see what patterns or lines 
emerge.

Color in a picture or mandala using coloring pages for adults.

Do a repetitive activity such as knitting, kneading Play-Doh or 
clay or stringing beads on yarn or elastic (knot one end before 
stringing).

Benefits of Art Therapy

Share3.1K
While therapy and psychotherapy in general have many ben-
efits, the concept of art therapy has proven to be successful in 
various ways that differ from traditional therapy practice. There 
are various uses for art therapy with regards to healing, but 
the benefits may surprise you if you’ve never heard of art as a 
form of therapy.

Who Benefits from Art Therapy?
Art therapy sets itself apart as a means of therapy by utilizing 
the creative process of art and having a low barrier to entry 
(anyone can be creative in some form or another). Art therapy 
can be especially beneficial to children as younger people are 
usually less capable and less comfortable expressing them-
selves via words.

While art therapy can benefit children greatly, it can also be 
very helpful to adults. Really, anyone can benefit from art ther-
apy. Even if you’re using creative arts as a means of expres-
sion without the aid of an art therapist, there are still many ben-
efits to be had. Read about some of these art therapy ideas 
and activitiesif you need some help getting started.
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Art Therapy Benefits for The Average Person
By expressing yourself through art, an art therapist can help 
you see things about yourself that you otherwise may not have 
comprehended. Art therapists can help you process emotions 
and feelings that you are struggling with, so you can begin 
healing. Since art therapists are trained in the arts and, obvi-
ously, in therapy, they are capable of guiding you through the 
process of creative expression. They are also quite capable 
of providing insight into your creations and helping you under-
stand certain aspects of yourself that maybe you didn’t know 
existed, whether good or bad.

It is this idea of self-exploration that can often lead a person 
to some insightful conclusions about themselves. Don’t be 
surprised if the effects of art therapy lead to a general sense 
of relief and overall better mental health. Again, it’s therapy, 
but with a completely different ingredient than most people are 
used to, art.

It’s important to note that you don’t need an art therapist to 
reap the benefits of art therapy. If you go into art as thera-
py and learn about the basic concepts and ideas that it rep-
resents, then you can learn a lot about yourself through your 
own isolated creative expression. It’s something you can do 
on your own to just relieve stress, discover yourself in new 
ways, etc. It’s also something you can do with other people. 
It’s truly a beautiful thing when you’re sharing art in an open, 
friendly, loving environment with other people that are on the 
same wave.

Art Therapy Benefits for People With More Serious Dis-
orders
Without going into the details of all the possibilities, let’s just 
say that art therapy can benefit a wide-spectrum of disorders, 
diseases, and disabilities.

Art therapy can help improve various mental and pysical symp-
toms including, but not limited to, reducing pain, anxiety, and 
tension. It can be beneficial to those who have mental disor-
ders, severe or light emotional abuse, cancer, post-traumatic 
stress disorders (PTSD), people who are bipolar, and a variety 
of other serious ailments.

Art Therapy Helping Veterans Battle PTSD
On the battlefield, the need to survive causes many soldiers to 
quickly learn how to suck it up and tuck many of those feelings 
inside. Perhaps the greatest difficulty is facing these issues 
when the war machine is no longer forcing these individuals 
to engage the primal instinct to survive. They call it aftermath, 
because that is when the real calculations are performed by 
the human psyche, and the final assessment of the real extent 
of the damages are made.

Back in the states, hundreds of miles from the action, life inev-
itably goes on. But, for many that life is riddled with PTSD, de-
pression, guilt, and in some cases, more severe expressions 
of mental instability.

It is not uncommon to learn that many of those who leave the 
battle field are not always capable of leaving the war behind 
them. In fact, it is common for people to engage in substance 

abuse in an attempt to find a modicum of peace in a variety 
of desperate acts of self- medication. But, what about finding 
solace in applying brush to canvas?

of art, perhaps the mind can begin to let go of the trauma by 
transferring the images and ideas to another object of their 
creation through the medium of art.

Some who have engaged in the use of art therapy have found 
that at the very least, it is a helpful tool to take their mind off 
what is bothering them. Others have realized that art therapy 
is an avenue that helps them to overcome the stigma often 
associated with being labelled as having a mental disorder.

What many people have experienced is that, through the use 
of art therapy, they depend less on using medication to help 
them cope. Perhaps the most valuable lesson to walk away 
with here is the idea that if the human mind is stimulated prop-
erly, through an avenue such as art therapy, then the mind 
will progress in a healthy way towards overcoming trauma, de-
pression, and even deeply seated guilt. In this manner, maybe 
there is some truth to the notion that time heals all wounds, if 
one uses that time constructively.

• Therapy is capable of promoting self-expression, feelings, 
and emotions.

•  It has an ability to facilitate positive perspectives on one’s 
life.

•  It is capable of promoting a sense of personal independence, 
self-reliance, and self-sufficiency.
• Therapy has an ability to help a child work through difficult 
experiences.

• It allows a child to verbally and nonverbally communicate 
emotions that might otherwise be abandoned or sealed from 
society.

• Therapy instills constructive techniques to self-manage.

• It can increase one’s awareness and orientation (i.e. per-
sons, places, dates, and times)

• It is capable of facilitating and developing strategies for hand-
eye coordination, fine and gross motor skills, and finger dex-
terity and speed.

• It encourages the development of healthy coping strategies.

• Therapy can facilitate insight, empathy, and acceptance of 
other’s life challenges.
• It is capable of promoting problem-solving skills.

• Art therapy is capable of exploring, managing, and providing 
insight into traumatic experiences.

• A child receiving therapy is encouraged to develop interper-
sonal skills

• Therapy empowers and gives a voice to those receiving ther-
apy.

• It is capable of helping a child increase their attention-span, 
while decreasing any festering frustrations.
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Benefits Of Art Therapy – In Conclusion
Art therapy can also help people with their social skills. The 
benefits of art therapy in these types of situations can help 
with people that are withdrawn or shy, or who, for some rea-
son or another, have a difficult time functioning within social 
situations.

Basically, the benefits of art therapy can be quite broad. It can 
improve lives by helping people improve their mental, emo-
tional, and even physical states. It can raise the quality of life 
for many people, and it’s worth considering if it can aid you in 
some way or another.

Again, maybe it’s just the act of executing creative expression 
on your own or with others, or maybe it’s seeking professional 

help with a certified art therapist. Either way, the benefits of art 
therapy make it worth exploring as a catalyst for healing.

Alternatively, it is not always the intensity of the fighting that 
gets under a one’s skin. Just the sight of another member of 
one’s unit having a bad encounter with a roadside bomb is all 
it takes to shake a person up. The thought quickly crosses 
the mind, ‘That could have been me.’ Or, maybe it is the guilt 
some feel from that first or second confirmed kill. It is enough 
to compel many soldiers to ask, ‘Is human life really that ex-
pendable?’
“Art therapy is a mental health profession that uses the cre-

ative process of art making to improve and enhance the physi-

cal, mental and emotional well-being of individuals of all ages.”
D D D D D

CONTEXTUAL ANALYSIS AND RECONSTRUCTION OF DANCES – WITH SPECIAL 
REFERENCE TO VASANTHOTSAVA OF VIJAYANAGAR TIMES.

Padmini Shreedhar (nee Seshadri) 
503, 12th cross. Ideal homes, RR nagar, B’lore – 98 Email : bramhi503@gmail.com

Background : • This study was submitted as a dissertation for the degree of Mphil in 2015. It aimed at throwing new light on the 
celebrated Vijayanagara period of south Indian history – a time of artistic awakening, societal oneness, and religious tolerance. 

The focus was the prevalent desi dance forms during the festivities of the spring season i.e. Vasantotsava. The study was a multi-

disciplinary research endeavour which included dance, music, sculptures and literature. 

• The Vasanthotsava Festivities were an integral part of the cultural landscape of the era; Desi group dances with sixteen to sixty 

four dancers were performed during the temple rituals and in royal courts alike. This paper comprises a qualitative study of these 

glorious dance pieces of Vasantotsava, and a researched attempt to reconstruct them for posterity. It has been presented thrice on 

today’s proscenium stage and has been well received.

Methodology
• This was an exploratory study with phenomenal task and with qualitative analyses of the primary sources.

• Historical study: A thorough field survey of the heritage sites of the period (Hampi temples) and indexing of all sculptural references 
to Vasantotsava.

• Detailed contextual literary study to understand the nuances of the choreography of the period.

• Identification of sources of music and dance knowledge of the time (Desi tradition).

Results
• A detailed study of the concept of Vasantotsava in the Indian context; aimed at consolidation of the variations and choreography of 

the group dances based on the specifications discovered.
•  A thorough analysis of the musical elements like the ragas, talas and the dance syllables for the Vasantotsava dances.

• An accurate reconstruction  and presentation of the ten dance forms performed during the Vasantotsava festivities in the 

Vijayanagara Empire.

Innumerable accounts of the glorious period of Vijayanagar 
Empire with particular reference to the spring festival, Vas-

anthotsava and other celebrations are found given by many 
historians and foreign travelers. The history of Vijayanagar is 
so rich that it offers more attempts of interpretation with a fresh 
perspective. The Vijayanagar times was a golden era for all art 
forms, especially, the dance and music as both these forms 
reached their pinnacle during this period. Royal Patronage 
was largely responsible for the thriving of these art forms. The 
rulers of Vijayanagar Empire were connoisseurs of music and 
dance and were themselves exponents of various art forms. 
Their knowledge of these art forms can be evidenced in the 
work of Venkatarammanayya, “Vasanthotsava during the Vi-

jayanagar times was a grand celebration of the kings pow-
er. During the rule of Sri Krishnadevaraya, a typical Classical 
Sanskrit drama- “Jambhavathi Kalyana” was written and at-
tributed to King Krishnadevaraya, which was enacted annually 
at the capital city. (Venkataramanayya: 1986: 412) Popularity 
of dance and music during the period cannot be solely attribut-
ed to the royal patronage, as it was also a reflection of times, 
when the people under the rule of Vijayanagar were happy and 
prosperous. A peep into the history reveals the democratic, 
secular and benevolent characters of the rulers. All these attri-
butes along with their exploits have been chronicled by Abdul 
Razak; who says,“ The pupil of the eye has never seen a place 
like it and the ear of intelligence has never been informed that 
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there existed anything to equal” this city in the world. (Sury-
anath Kamath: 2004:47).” Domingo Paes says “Cost of it all 
is not to be wondered as there is so much money in the land 
and the chiefs are so wealthy”.(Suryakanth Kamath:2004:49). 
The influence of their rule over people, was such that, they 
would voluntarily involve and participate in all festivities. It was 
a norm to celebrate all seasons and occasions and the prime 
place among them was accorded to the spring season. 

After a cold hiatus in winter, nature unfolds in its full splendor 
to provide a vibrant ambience after months of dullness. It is 
a season of expression of joy which also brings out the ex-
uberant feelings. Man has learnt to respond to the nature’s 
bountiful creation and celebrate its beauty. It is a season for 
festivities and enjoyment. These changes in nature generates 
a sense of optimism in people. This season also sets the imag-
ination wild and brings out the best in poets. In sync with the 
nature, man celebrates the onset of the season. 

The celebration found expression in the form of dance, music 
and rituals during the Vijayanagar times called Vasanthotsa-
va. Vasanthotsava was held annually in the months of April 
and May or the Chaitra Maasa (according to the Hindu cal-
endar). Ahobala, an author of the Vijayanagar period, has 
given a detailed account of the elaborate celebrations in his 
work Virupaksha Vasanthotsava Champu. “He describes 
Vasanthotsava referred to variously as Vasanthotsava, 
Caitrotsava, Rathotsava, Mrgayotsava and Virupakshadeva 
mahotsava which is said to last for nine days in spring in the 
temple rituals” (Anderson: 2005:175). “The words Vasantha 
and Madhu mean spring and the month chaitra, also called 
“Madhumasa”. The text of the Vijayanagar times of medieval 
India “Virupaksha Vasanthotsava Champu” mentions that Vas-
anthotsava is an annual festival performed on the full moon 
day of “Madhu Masa/Madhava masa”. (Anderson:2005;189).                                                                                                               
Madanotsava Kamotsava and Madanatrayodashi are variants 
of Vasanthotsava during which the Hindu God of love and de-
sire, Kama is worshipped especially by the royal women. This 
is evident in the sculptures of Vijayanagar times where panels 
of Madana with his consort Rati are found as noticed in the 
Vijaya Vittala temple and Mahanavami Dibba. Thus Vasanthot-
sava, is one of the multitude of celebrations which punctuates 
the ancient and medieval festival calendar.

The performing arts, dance and music were patronized and 
promoted extensively by the Vijayanagar kings. They played 
a prominent role in the Spring Festival and they participat-
ed both in temple rituals and public entertainment programs 
during Vasanthotsava. as community celebration. Group per-
formances, dance sculptures and the literary works of the peri-
od enumerate the nuances and intricacies of the time and dis-
play aesthetic sense of the artistes. The traditional dance style, 
‘Margi’ transitioned to the regional style, ‘desi’ through the cod-
ified language of dance and music. Group choreography with 
breath-taking patterns gained importance those times. Though 
there are references of desi dance forms in the 9th century 
itself, it gained importance only during the Vijayanagar times. 
Group dances were popular during the Vijayanagar period 

due to multitude of reasons. Firstly, could be the mass appeal 
it generated, with a group of minimum sixteen to sixty-four 
dancers of both genders dancing in pairs, dancers in colorful 
and glittering costumes with multitude of props. The spectator 
could easily relate to the subject being portrayed. Secondly, 
might be that people with lesser dancing abilities could also 
join and participate in such group performances and thus de-
riving satisfaction of being part of festivities. Thus, the dance 
of Vasanthotsava was the colorful extravaganza of seasonal 
significance. The holi dance is the most popular folk form of 
dancing throughout India. The royals, commoners and cour-
tesans took part in the festival with great enthusiasm. “The 
sculptural representation of the dance of spring festival is 
quite interesting and the entire sequence can be visualized by 
graceful sculptures on the walls, pillars, ceilings, door jambs 
and basement portions of Vijayanagar temple architecture”. 
(Nandagopal: 1990, 106) 

Vasanthotsava In Sculptures and Literature of Vijayanagar 
Times: The sculptures stand as a testimony that the Vi-
jayanagar period was a fertile ground for the development of 
the popular regional dance forms. Exhaustive, aesthetic doc-
umentation in the temple sculptures, choreographic details 
and techniques recorded in the literary works of the period 
give a beautiful picture to visualize and understand the art 
better. “The Temple architecture is a barometer for measuring 
the standards of cultural life during the ancient and medie-
val times”. (Nandagopal: 1990, 162). The Nritya-lakshana or 
dance vocabulary treatises and Nritya lakshya or poetic texts 
of the medieval times, focusing during the Vijayanagar and 
post Vijayanagar period, reflect on the contemporary cultural 
scene. 

From the following sources, a clear picture can be drawn of 
the dance forms as reported in Sanskrit treatises and regional 
texts. 

Nritta Ratnavali And Vasanthotsava : The 13th century ex-
clusive nritya-lakshana treatise , Nritta ratnavali, by Jayasena-
pathi, an elephant commander/military general in the army 
serving the Kakatiya dynasty ruler Sri Ganapathi raja is a use-
ful source for the Vasanthotsava dances and compositions, 
which is clear and explicit. He has recorded minute aspects 
of both music and dance elements of these the dances per-
formed during Vasanthotsava. It appears that he was a direct 
witness to the performances and has accounted the details 
completely. 

In the seventh chapter (Rao, Thakore:2013:412-418) Jayase 
napathi defines Rasakam, Natyarasakam, Carcari prabhand-
has and Dandarasakam all pertaining to the celebratory dance 
performances during spring festival. According to Jayasenap-
athi, rasakam, the first of the three forms, is to be performed 
in the Pindibhandha   format by experienced, young, dancers 
in pairs of eight, twelve and sixteen, dressed appropriately in 
finery, exhibiting various caris  ; entering from either side of 
the stage in tune with the musical instruments. Jayasenapathi 
further explains about the features of music for the rasakam. 
These compositions were in regional languages set to regional 
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melodic tunes specially composed for the occasion with em-
phasis on the joyous spirit.
The singers must render Carcari prabhandhas   in desi suda   
ragas, in appropriate mood suitable to the spring season. The 
choreography included a plethora of mandalas, khandas  , ca-
ris gesticulations to the lyrics, moving with the rhythm in beau-
tiful formation. While performing rasaka, the entry and exit of 
the dancers on the stage has to be flawless, singing Carcari 
prabhandhas in , dvipadi and varnatala. The equivalent to 
carchari prabandhas is known as jajara in some of the Telu-
gu texts on Vasanthotsava. Further Jayasenapathi explains 
that the carcari prabhandas extol the presiding king’s valor 
and greatness and the dancers must enter singing the carcari 
songs accompanied by musical instruments and dancing in 
circular patterns. 

Saradatanaya’s Bhavaprakasha gives a detailed account of 
Natyarasakam, another desi dance form performed during 
Vasanthotsava which includes dance, drama, mime and spec-
ified mathematical patterns.  Groups of youthful dancers or 
heroines in love, dance in a state of intoxication praising the 
king through gestural language -padarthabhinaya  . The songs 
adapted to natyarasakam are lullabies in regional languages. 

Parshwadeva’s Sangeetha Samayasara describes Danda-
rasakam as a form of group performance during spring with 
sticks in hand by even number of pairs of dancers, usually 
in multiples of four-twenty-four. In some variations, fly-whisks, 
daggers are held by the dancers in one hand and sticks in the 
other. The instrumentalists have to play melodious music to 
which dancers have to perform choreographic patterns includ-
ing lasyangas  , brahmaris   caris utplavanas  , circling move-
ments with the accompaniment of striking of sticks. Khandams 
or dance segments must be continued along with elegant 
leaps to the left and right hand sides. Specific strokes of the 
sticks must create the required beats.

Another author Virahanka, in his treatise Vrittijatisammuchaya 
explains that the songs should be composed in praise of the 
king’s virtues and his victorious exploits. Dances were to be 
performed by experienced youthful damsels. He prescribes 
Desi hindola raga for the spring songs. Muraja, the unique per-
cussion instrument is similar to today’s dhol   is popularly used 
both in south Indian and north Indian stick dances. 

Vasanthotsava In Telugu Literature: In his essay , Sankīr-
tana Laksanamu, a combination of Laksya with Laksana 
by Salva Krishnamurthy discusses the contents of the work 
„Sankirtana laksanamu by Cinna Tirumalācārya, which has a 
reference to Jājara. He makes a statement that the word , Jā-
jara is a derivative of the word Carcari in Sanskrit. Further, the 
description of Jājārapātālu being connected with Vasantōtsava 
is explained.                                                                                                      

In Bhīmakhandam, a work by Śrīnātha, the court poet of Red-
dy Kings (written in the early part of the 15th century) the fol-
lowing verse is found: This verse equates Carcari to Jājara. 
Jājara jājara ansu mrdu caccari gītulu                                                                                                       
Vārunīrasāsvāda madātirēkamuna                                                                                                                                   

candrika kāyaga Daksavātilō vīdhula vīdhulan                                                                                                   
Kanaka vīnalu mītucu pādiranganal     
The above verse describes the spirit of the spring season. The 
people in the spring season get intoxicated with love, hit by 
Madana   in the ecstatic moonlight, in the streets of Daksha va-
tika, one can hear the melodious playing of the golden stringed 
veena. The 1st line says jajara means caccari songs and this 
verse is an example of a ‘Jājara’ poem, with 16 mātra-s in a 
line.     

Nācana Sōmana is a poet of the 14th century known for his 
work ‘Uttara Harivamsam’ (composed in 1344 AD) has also 
authored a work entitled ‘Vasanta Vilāsa’ which is not available 
however, a verse from this text is quoted by Sri Veturi Pra-
bhakara Sastry in his introduction to the ‘Uttara Harivasama’ 
edited by him and published in the early twentieth century. 

Vīnā gānamu ventela teta                                                                                                                             
Rānāmīraga ramanula pāta                                                                                                                         
Prānamaina tina brāhmanu vīya                                                                                                                                     
Jānalu metturu Jājara Pāta                                                                                                                                   
The music from the veena in the moonlight and the profound 
songs of love by the ladies are very close to the heart of the 
young brahmin boys and the experts praise such attraction 
and expression of love. They tell us about the seasonal fea-
tures and the moods of the people during the spring season. 
The playing of the veena, the moonlight, love songs define the 
ambience of the season of love and an aura of excitement.                                                                         
MohanaTarangini of Sri Kanakadasa gives us an explicit pic-
ture of Madanotsava performed by Queens Rukmini and Sa-
tyabhama in the gardens adjacent to their Antahpura on the 
occasion of Madanatrayodashi during the spring season. The 
poet in the chapter ‘Jala kreeda’, elaborates on the puja by the 
royal women, dancing with silken, floral balls and golden sticks 
after the worship. 

Vijayanagar Sculptures and Vasanthotsava: Art Historian 
Choodamani Nandagopal has researched and documented 
on the sculptural panels of Vasanthotsava during Vijayanagar 
times, covering the temples of Hampi, Tadapatri, Penukon-
da and Srisailam in her book, ‘Dance and Music in Temple 
Architecture’. It was one of the secondary sources to study 
the sculptures on the subject. Vasanthotsava was a mon-
umental and extravagant event in Vijayanagar times. The 
study on sculptures provided details that proved the fact of 
fondness in celebrating Vasanthotsava in those days. The 
awe-inspiring sculptures in the temples of the period, the 
majestic Mahanavami Dibba, the superb kolata sequences, 
the impressive dance techniques captured in the ceilings 
and the stone panels expressive of Holi festival, gave the 
grand picture of the lifestyle of the Vijayanagar kings and 
their interest towards the celebration of the Vasanthotsava.                                                                                                                      
Here a few selected sculptures of Vasanthotsava are illustrat-
ed in the Appendix. 
Virupaksha Temple: The Virupaksha temple is the oldest and 
only functioning temple in the present Hampi, the capital city 
Vijayanagar Empire. On the ceiling of the right exit of the suka-
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nasi, a beautiful Dandarasaka   sequence is carved in stone. In 
this sequence dancers are in a circle with defined movements, 
posing in tribhangi  . The dancers strike the sticks with fine 
bending and on kuncitha pada   stances. (Picture - 1)

Krishna Temple:  The Krishnaswamy temple was built by Sri 
Krishnadevaraya to commemorate his victorious return from 
the campaign in Orissa. On the ceiling of the ranga mantapa 
in the suksnasi  , an intricate kolata circular panel is found 
where the movement and binding are in complicated form 
and pairs are dancing in unison. The practice of mixed acting 
and male-female dancing together was not uncommon during 
Vijayanagar times. (Nandagopal: 1990, 107) The right hand 
meets the left hand of the other dancer at the top while the left 
hand of one meets the right hand of the other at the waist level.

The dancers seem to be in kuncitha   position with the right leg 
and the other leg is in oblique position. Examples of Dandra-
saka and Natyarasaka. (Picture -2). 

Hazara Rama Temple:  The Hazara Rama temple was built 
exclusively for the worship and ritualistic practices of the mem-
bers of royal family. Here, the main attraction is the eastern 
exterior walls with a neat display of kolata and Vasanthotsa-
va dance patterns. Here, the pairs of dancers are visualized 
shifting their hands and leg movements swiftly. The supple 
and flexible bends to reach each other in order to strike their 
sticks is very prominently sketched in stone (Picture - 3).                                                                                                                                              
The second row from the top is exclusively kolata sequences 
where the dancers have taken the movements to their oppo-
site directions in Urdhvajanu chari and bent their body forming 
a beautiful arch. Their crossed hands meet with their sticks, 
thus forming a splendid pattern. The lady percussionists are 
indicating the rhythmic patterns. Further, on the northern walls, 
the second row shows more prominently the festivities of holi – 
mixing the colors in small containers. In this panel, musicians 
on either side are adding on to the celebration by playing their 
wind instrument. The setting seems to be in a garden. (Picture 
- 4) 

Mahanavami Dibba: Also known as the Victory stone, grand 
celebrations especially during Dasara were held here. Facing 
the Mahanavami Dibba, three tanks are located of which two 
are large and one is small. In the small tank, saffron-colored 
water was prepared for Vasanthotsava. The very first pan-
el which catches the eye is of Vasanthotsava. In this panel, 
dancers are mixing and sprinkling colour on each other. Two 
dancers enact as Rati and Manmatha, wielding floral arrows 
and announcing the arrival of season of love. (Pictures 5-6).             

 In the next panel, a male dancer accompanies two female 
dancers, which draws a parallel to rasaka. This rare sculpture 
portrays the male dancer in vaiskshaka sthana   with a pot of 
colored water in hand, which is indicative of the holi festival. 
Two differently dressed damsels flank him on either side in 
different poses, the one on the right more richly dressed than 
the other. Perhaps they are Rati and Manmatha characters 
involved in the enactment. (Picture - 7) 

Vijaya Vittala Temple: The Vijaya vittala temple complex is 

well known for its architecture. It houses the stone chariot, the 
Natya mantapa and the Kalyana mantapa. An ideal example 
of dandarasaka is found in the main Natya Mantapa  . Props 
like cloth, flower streamers, daggers and fly whisks in left hand 
and sticks in the right hand are held by the dancers as docu-
mented in the treatise Nartana Nirnaya. Kunchita in one leg 
and urdhwajanu   in the other leg seem to be the pattern fol-
lowed. (Pictures 8 and 9) The Rati Manmatha panel is found 
on the southern side of the temple basements. The two are 
found riding parrots, with Manmatha wielding the bow and Rati 
with a fly whisk in hand. This shows the existence of Madana 
dwadasi or Madanotsava as part of Vasanthotsava. (Picture 
-10). In this sequence, two women are found on either side of 
a water tub with a male member dipped in the colored water, a 
contemporary style of playing holi. (Picture - 11) 

Huchapparaya Mutt: In this age-old mutt, panels are en-
graved on the upper part of the mantapa. The panel shows the 
dancers following the pindibhanda pattern (shrinkala and lata). 
The dancers seem to be actively involved in the festivities of 
Vasanthotsava. An animated passion for the color sport is ex-
pressed in the panels. (Picture -12). 

Conclusion : The sculptures express the ethos and cultural 
richness of the Vijayanagar Empire. These sculptures portray 
the life styles and trends of the times. One can infer that the 
performing arts and visual arts were given importance in the 
society and was the necessary patronage was extended by the 
Vijayanagar rulers. As studied in the literary works, similarities 
were found between the attributes of Vasanthotsava dances, 
props and the choreographed movements used by the danc-
ers in the temple panels. The variants of Vasantotasava were 
celebrated as Madanotsava, and the Holi festival (rasaka /rasa 
lila), the prevalent festivities in those times, which are proved 
with the sculptural evidences identified in the temple architec-
ture of Vijayanagar period. All the historians and travelers who 
have documented the Vasanthotsava are in praise of the rule 
of the Vijayanagar kings as well as the grandeur of the festival. 
The Vasanthotsava dances proved indeed worth adapting on 
to today’s proscenium. 
An one hour , nine dancers group dance feature encompass-
ing ten beautiful dances- rasaka, rasa lila. Carcari,,Kamotsava/
Madanotsava, Natyarasaka, Dandarasaka with swords, sticks, 
silken balls, colored ribbons, love songs and dances  has been 
choregraphed. Specified desi ragas like Hindola, Hindola vas-
antha and Vasantha have been applied for the entire feature. 
The eight beat tala cycle adi tala along with prescribed  tishra, 
khanda, Mishra rhythmic patterns have been  incorporated. 
The three speeds Vilamba, madhyama and druta have been 
applied at appropriate intersections. The dance syllables or 
shollakattus utilized belong to the desi period as written by 
Veda, a 14th century author in his treatise Sangeetha Ma-
karanda. The choreographic patterns and classical dance 
movements are in desi tradition with stress upon specifications 
as per the research findings. The costumes with side pleats, 
elaborate medieval period hair styles and gold /pearl/bead 
embellishments have added to the aesthetic presentation. The 
stage with mango trees belonging to the spring season adds 
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color and inspiration to the dancers. The performance has 
been devised with self explanatory slides in-between dances, 
showcasing the multi-disciplinary research.
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KOLATA - WITH REFERENCE TO HARIDASA LITERATURE
ºÀjzÁ¸ÀgÀ gÀZÀ£ÉUÀ¼À°è PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÄ

Vidya Rao 
Dance Research Scholar, #3/M,Ghruni, 3rd cross, 19th main, Girinagar, Bangalore -560085. 

E-mail:- vidya.krishna1@googlemail.com

Haridasa’s of Karnataka, holds a very prominent place in field of Literature and Music. Their contribution in the form of musical 
compositions, are very rich in value’s, moral’s and spirituality. They tried to educate  the society through their compositions. We can 
also find very unique kind of literary and musical forms in Haridasa literature, like - Ugabhoga, Suladi, Mundige, Dandaka ,Keertane, 
Vritta nama, Javali, etc.. Bhakti being the soul of their compositions, they praise the Lord Hari as ultimate. We also can  identify 

different kinds of dance forms in their compositions. To describe the happy and joyous situations, they make use of different kinds 

of dance forms like – Kolata, Kuravanji, etc...So, this made me think as a dancer and researcher , how these people have treated 

an art form like kolata in their compositions?, and what is the subject matter of these compositions? Thus, this study focuses only 

on the Kolata compositions of Haridasa’s.

Kolata compositions are mostly in folk language. The main themes of these compositions are, the stories of  marriage ritual, 

conversations, arguments between bride’s and groom’s family’s. These Kolata compositions are in tripadi (3 lines), chatuspadi(4 
lines),and shatpadi(6 lines) , which are meter’s followed in Literature. Like urutane (game played between bride and groom in the 
marriage), mangala, lalluby’s, even the Kolata compositions are considered to be the traditional compositions. This study focuses 
on the derivation of this art form from the sources available.

The name Kolata, Danda rasaka, Dandiya raas, Jade kolata (tying plot in long tapes in group) are all different kinds of kolata’s which 
we see today, as a folk art form. We find more than 300 varieties of  Kolata’s in our Karnataka itself. Kolata compositions are set to 
dance in rhythm with kolu(wooden sticks) in group. The compositions highlight the rhythm with particular tempo, movements. These 

Kolata’s are played in large groups on the occassions like marriages, utsav, festivals, full moon days, village fairs, sharing the joy 
and happiness with all. Men, women, and children, of all age groups  without caste, creed, involve and participate in the kolata. The 

group choreography here requires certain amount of  knowledge of tala, laya, dancing movements in practice. Kolata compositions 

of haridasa’s has stories of Ramayana, Mahabharata and Purana’s as its main themes. But it involves different interesting situations 
like love, comedy, sympathy, glory of the gods, which makes more enjoyable. 

Kolata songs are merely not just songs, they are also rich tribute to the dance form. We can find this kind of compositions in almost 
all Haridas’s. To reach a common man or user friendly approach, Haridasa’s implemented these popular kind of art forms in their 
compositions. Thus, this study reveals the importance of Kolata in  Haridasa literature and its origin.

PÀ£ÁðlPÀzÀ ¸Á»vÀåzÀ C£ÉÃPÀ ¥ÀæPÁgÀUÀ¼À°è, 
¨sÀQÛ ¸Á»vÀåzÀ ¥ÁvÀæ ªÀÄºÀvÀéªÁzÀzÀÄÝ. ºÀjzÁ¸À 

¸Á»vÀåªÀÅ ¨sÀQÛ ¸Á»vÀåzÀ PÀªÀ¯ÁV CvÀåAvÀ ¥ÀæªÀÄÄR 
ªÀÄvÀÄÛ ¥Àæ§®ªÁzÀ ¥ÁvÀæªÀ£ÀÄß ªÀ»¹zÉ JAzÀgÉ 
vÀ¥ÁàUÀ¯ÁgÀzÀÄ. ̧ ÀA¸ÀÌøvÀzÀ C¥ÁgÀªÁzÀ eÁÕ£ÀgÁ²AiÀÄ£ÀÄß 
¸ÀgÀ¼À,¸ÀÄ®¨sÀªÁzÀ w½UÀ£ÀßqÀzÀ°è w½¸À®àlÖ F ¸Á»vÀå 
¨sÀAqsÁgÀzÀ D¼À, ºÀgÀªÀÅ,«¸ÁÛgÀUÀ¼À£ÀÄß w½AiÀÄÄªÀÅzÀÄ 
C¸ÁzsÀåzÀ ªÀiÁvÉÃ ¸Àj. vÀvÀÛ÷é, ¤Ãw, ¯ÉÆÃPÀeÁÕ£À, 
«qÀA§£É, ¥ÀÅgÁt, EwºÁ¸À, ¸ÀA¸ÀÌÈw, ¤AiÀÄªÀÄ-
¤µÉÃzsÀUÀ¼ÀÄ, ¤AzÉ ªÀÄÄAvÁzÀ «¨sÁUÀUÀ¼À°è, PÀÈw, 
QÃvÀð£É, GUÁ¨sÉÆÃUÀ, zÀAqÀPÀ, ¸ÀÄ¼Á¢, ªÀÈvÀÛ£ÁªÀÄ, 
ªÀÄvÀÄÛ C£ÉÃPÀ ¸ÀA¥ÀæzÁAiÀÄzÀ ¥ÀzÀUÀ¼À£ÀÄß gÀa¹ 
ªÀÄ£É ªÀÄ£ÉUÀÆ, ªÀÄ£À ªÀÄ£ÀPÀÆÌ ªÀÄÄnÖ¹zÀ ¸Á»vÀå 
¥ÀæPÁgÀ«zÀÄ. ¸ÀAVÃvÀzÀ gÁUÀ-vÁ¼ÀUÀ¼ÉÆA¢UÉ, £ÀÈvÀåzÀ 
gÀ¸À-¨sÁªÀUÀ½UÀÆ C£ÀÄgÀÆ¥ÀªÁV ºÉÆAzÀÄªÀAvÀºÀ 
¸Á»vÀå«zÀÄ. ºÀjzÁ¸ÀgÀ EAvÀºÀ gÀZÀ£ÉUÀ¼À°è PÉÆ¯ÁlzÀ 
¥ÀzÀUÀ¼ÀÆ PÀÆqÀ ¥ÀæªÀÄÄR ¸ÁÜ£ÀªÀ£ÀÄß ¥ÀqÉzÀÄPÉÆArzÉ. 
¥Àæ¸ÀÄÛvÀ ¥Àæ§AzsÀzÀ°è ºÀjzÁ¸ÀgÀ gÀZÀ£ÉUÀ¼À°è PÉÆÃ¯ÁlzÀ  
¥ÀzÀUÀ¼À£ÀÄß w½AiÀÄÄªÀ ¥ÀæAiÀÄvÀß ªÀiÁqÀ¯ÁVzÉ.

£ÀøvÀå ¥ÀæPÁgÀUÀ¼À°è PÉÆÃ¯ÁlªÀÅ, zÉÃ¹Ã ±ÉÊ°AiÀiÁV 

gÀÆ¥ÀÅUÉÆArzÉ. PÉÆÃ¯ÁlªÀ£ÀÄß «±ÉÃµÀ ¢£ÀUÀ¼À°è, 
¸ÀªÀiÁgÀA¨sÀUÀ¼À°è HgÀd£ÀUÀ¼É¯Áè ̧ ÉÃj ̧ ÁªÀÄÆ»PÀªÁV 
£Àwð¸ÀÄvÁÛgÉ. PÉÆÃ®ÄUÀ¼À£ÀÄß JgÀqÀÆ PÉÊUÀ¼À°è 
»rzÀÄ, PÁ°UÉ UÉeÉÓPÀnÖ, ¤AvÀÄ, PÀÄ½vÀÄ, ««zsÀ vÁ¼À 
ªÉÊ«zsÀåUÀ½AzÀ ¥Àæ¸ÀÄÛvÀUÉÆ¼ÀÄîªÀ £ÀÈvÀå¥ÀæPÁgÀ«zÀÄ. E°è 
vÁ¼À-®AiÀÄ-UÀwUÀ¼ÉÃ fÃªÁ¼À. PÉÆÃ¯ÁlzÀ £ÀÈvÀåUÀ¼ÀÄ 
ªÉÊ«zsÀåªÀÄAiÀÄªÁzÀ ®AiÀÄªÀ£ÀÄß C£ÀÄ¸Àj¸ÀÄvÁÛ, ««zsÀ 
UÀwUÀ½AzÀ, wgÀÄªÀÅUÀ½AzÀ, ¸ÀÄvÀÄÛvÁÛ ªÀiÁqÀÄªÀ 
£ÀøvÀå§AzsÀ«zÀÄ. PÀ£ÁðlÀPÀzÀ¯ÉèÃ £ÁªÀÅ 300PÀÆÌ ºÉZÀÄÑ 
§UÉAiÀÄ PÉÆÃ¯Ál ¥ÀæPÁgÀUÀ¼À£ÀÄß PÁtÄvÉÛÃªÉ. »ªÉÄäÃ¼À, 
ªÀÄÄªÉÄäÃ¼ÀUÀ¼ÉÆA¢UÉ ¥Àæ¸ÀÄÛvÀUÉÆ¼ÀÄîªÀ PÉÆÃ¯ÁlzÀ 
ºÁqÀÄUÀ¼ÀÄ ºÉZÁÑV ¥ÀÅgÁt, ªÀÄºÁPÁªÀåUÀ¼À 
¥Àæ¸ÀAUÀ¼À£ÀÄß M¼ÀUÉÆArgÀÄvÀÛªÉ. ‘UÀtÂÃ±À¸ÀÄÛw PÉÆÃ®Ä’, 
‘avÁÛgÀUÉÆA¨É PÉÆÃ®Ä’, ‘ªÀÄÄgÁ®Ä’, ‘¸ÀÄvÁÛqÀÄªÀ 
PÉÆÃ®Ä’, ‘VÃgÀÄPÉÆÃ®Ä’, ‘ZÉAqÁqÀÄªÀ PÉÆÃ®Ä’, 
‘vÉÃgÀÄPÉÆÃ®Ä’, ‘PÁzÀ®Ä UÁ¥ÀÅ PÉÆÃ®Ä’, ‘PÀÄPÀÌgÀUÁ®Ä 
PÉÆÃ®Ä’, ‘dqÉ PÉÆÃ®Ä’, ‘J¼É PÉÆÃ®Ä’, ‘GAiÀiÁå¯É 
PÉÆÃ®Ä’,’¨ÁUÉÆÎÃ®Ä’, ‘zÀAqÉ PÉÆÃ®Ä’, ‘¸ÉÆÃ¨Á£É 
PÉÆÃ®Ä’, ‘²ªÀUÀAUÉ PÉÆÃ®Ä’, ªÀÄÄAvÁzÀ «zsÀUÀ¼À 
PÉÆÃ¯ÁlªÀÅ ¥ÀæZÀ°vÀzÀ°èzÉ. (¥ÉÇæ.dAiÀiÁ -392) 
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¨sÁgÀvÀzÀ EvÀgÀ ¥ÀæzÉÃ±ÀUÀ¼À®Æè ºÉÃgÀ¼ÀªÁV PÁt¹UÀÄªÀ 
PÉÆÃ¯ÁlªÀ£ÀÄß, ««zsÀ ºÉ¸ÀgÀÄUÀ½AzÀ PÀgÉAiÀÄÄvÁÛgÉ. 
GvÀÛgÀ, ¥ÀÇªÀð ªÀÄvÀÄÛ ¥À²ÑªÀÄ ¨sÁgÀvÀUÀ¼À°è ‘zÁArAiÀiÁ 
gÁ¸ï’ ,’zÁArAiÀiÁ’ JAzÀÄ PÀgÉAiÀÄ®àqÀÄªÀ PÉÆÃ¯ÁlªÀÅ 
vÀ£ÀßzÉÃ DzÀ ªÉÊ²µÀÖ åvÉAiÀi£ÀÄß ¥ÀqÉ¢zÉ. ºÀ§â, 
ºÀj¢£ÀUÀ¼ÀÄ, ªÀÄzÀÄªÉ, ªÀÄÄAvÁzÀ ¸ÀªÀiÁgÀA¨sÀUÀ¼À°è 
gÁ¸ï C£ÀÄß £Àwð¸ÀÄvÁÛgÉ. £ÀªÀgÁwæAiÀÄ, MA¨sÀvÀÄÛ 
gÁwæUÀ¼À®Æè zÁArAiÀiÁgÁ¸À£ÀÄß ¹ÛçÃ, ¥ÀÅgÀÄµÀ, 
ªÀÄPÀÌ¼ÉA§ ¨sÉÃzÀ«®èzÉ «dÈA¨sÀuÉ¬ÄAzÀ DZÀj¹ 
£Àwð¸ÀÄvÁÛgÉ. ªÀÄtÂ¥ÀÅj ±Á¹ÛçÃAiÀÄ £ÀÈvÀåzÀ®èAvÀÆ 
gÁ¸À°Ã¯ÉAiÀÄÄ d£À¦æAiÀÄªÁzÀ £ÀÈvÀå§AzsÀªÁVzÀÄÝ, 
¨sÁUÀªÀvÀ ¥ÀÅgÁt¢AzÀ ¥ÉæÃgÀuÉUÉÆAqÀÄ, ‘£ÀÈvÀågÁ¸ï’ 
JAzÀÄ ªÀµÀð«rÃ ¥ÀæzÀ²ð¸À§ºÀÄzÁzÀ £ÀÈvÀåªÁVzÉ. 
DAiÀiÁAiÀÄ ¥ÁæAvÀåzÀ ¸ÁA¸ÀÌ ÈwPÀ »£Éß¯ÉAiÀÄ£ÀÄß DzsÀj¹ 
PÉÆ¯ÁlzÀ ªÉÃµÀ¨sÀÆµÀtUÀ¼ÀÄ gÀÆ¥ÀÅUÉÆArgÀÄvÀÛªÉ. 
PÉÆÃ®Ä ªÀÄvÀÄÛ UÉeÉÓUÀ¼ÀÄ ªÀiÁvÀæ ªÉÄÃ®ÌAqÀ J¯Áè §UÉAiÀÄ 
PÉÆÃ¯ÁlUÀ¼À°è RqÁØAiÀÄªÁV §¼À¸À®àqÀÄvÀÛzÉ.

£ÀøvÀå JA§ÄzÀÄ ¸ÀAvÉÆÃµÀ, ¸ÀA¨sÀæªÀÄzÀ 
C©üªÀåPÛÀvÀvÉAiÀiÁVzÉ. PÉÆÃ¯ÁlªÀÅ ¸ÁªÀÄÆ»PÀªÁV, 
UÀÄA¥ÀÅUÀ¼À°è £Àwð¸ÀÄªÀ £ÀøvÀå¥ÀæPÁgÀªÁV ̈ É¼ÉzÀÄ§A¢zÉ. 
ºÀjzÁ¸À ¸Á»vÀåzÀ°è PÉÆÃ¯ÁlªÀÅ ¸ÀA¥ÀæzÁAiÀÄzÀ 
gÀZÀ£ÉUÀ¼ÀAwzÀÄÝ, ²æÃ ºÀjAiÀÄ CªÀvÁgÀUÀ¼ÀÄ, 
ªÀÄzsÀévÀvÀéUÀ¼ÉÆA¢UÉ, ªÀÄÄAiÀÄå JA§ ¥ÀzÀÝwAiÀÄ£ÀÄß 
«±ÉÃµÀªÁV ¥ÀjUÀtÂ¸À®ànÖzÉ. ºÀjzÁ¸ÀgÀÄ ²æÃPÀÈµÀÚ£À 
°Ã¯ÉUÀ¼À£ÀÄß, ºÀj¸ÀªÉÇðÃvÀÛªÀÄ-ªÁAiÀÄÄfÃªÉÇvÀÛªÀÄ, 
¥ÀAZÀ¨sÉÃzsÀ vÁgÀvÀªÀÄåUÀ¼À£ÀÄß ¥Àæw¥Á¢¸ÀÄvÁÛ 
gÀ¸ÀªÀÄAiÀÄªÁV PÉÆ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß gÀa¹zÁÝgÉ. 
ªÀÄÄAiÀÄåzÀ ¥ÀzÀUÀ¼À ªÀÄÆ®PÀ ¸ÀA¥ÀæzÁAiÀÄªÀ£ÀÄß 
¥ÁvÀæUÀ¼À DzsÁgÀzÀ ªÉÄÃ¯É w½¸ÀÄªÀ ¥ÀæAiÀÄvÀßªÀ£ÀÄß 
ªÀiÁrzÁÝgÉ. PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À°è ºÉZÁÑV ²æÃºÀjAiÀÄ 
°Ã¯É,ªÀÄ»ªÉÄUÀ¼À£ÀÄß ªÀtÂð¸ÀÄªÀÅzÀjAzÀ EzÀPÉÌ¯Áè 
¨sÁUÀªÀvÀªÉÃ DzsÁgÀªÉAzÀÄ w½AiÀÄ§ºÀÄzÁVzÉ. 
PÉÆÃ¯ÁlzÀ »£Éß¯ÉAiÀÄ£ÀÄß £ÁªÀÅ UÀªÀÄ¤¸ÀÄvÁÛ 
ºÉÆÃzÀgÉ, F £ÀÈvÀå¥ÀæPÁgÀªÀ£ÀÄß ¥ÀÅgÁtUÀ¼À®èµÉÖÃ C®èzÉÃ 
£Álå±Á¸ÀÛç ªÀÄÄAvÁzÀ ®PÀët UÀæAxÀUÀ¼À°è, PÁªÀåUÀ¼À°è, 
ªÀtðavÀæUÀ¼À°è, ²®àUÀ¼À°è   ¸ÁPÁëåzsÁgÀUÀ¼ÉÆqÀ£É 
PÁtÄvÉÛÃªÉ. »ÃUÁV PÉÆÃ¯ÁlªÀÅ £ÀªÀÄä ¸ÀA¸ÀÌøwAiÀÄ 
ªÀÄvÀÄÛ PÀ¯Á¸ÀA¥ÀæzÁAiÀÄzÀ ¥ÀæªÀÄÄR ¥ÀæPÁgÀªÁV 
ºÀÄnÖPÉÆArzÉ.

PÉÆÃ¯ÁlzÀ »£Éß¯É ; PÉÆÃ¯ÁlªÀ£ÀÄß £ÁªÀÅ ¸ÀA±ÉÆÃzsÀ£É 
UÉAzÀÄ D¼ÀªÁV CzsÀåAiÀÄ£À ªÀiÁrzÁUÀ w½zÀÄ§AzÀ 
«µÀAiÀÄUÀ¼ÀÄ D±ÀÑAiÀÄðPÀgÀªÁVzÉ. ªÉÃzÀPÁ®zÀ°è PÀÆqÀ 
£ÁªÀÅ PÉÆÃ¯Ál JA§ ¥ÀzÀ¥ÀæAiÉÆÃUÀ «®è¢zÀÝgÀÆ, 
zÉÃªÀvÉUÀ¼À £ÀøvÀåªÉAzÀÄ ºÉÃ¼ÀÄvÁÛgÉ. CAvÉAiÉÄÃ 
¥ÀÅgÁtUÀ¼ÀÄ, PÁªÀåUÀ¼ÀÄ, ®PÀët UÀæAxÀUÀ¼ÀÄ £ÀªÀÄUÉ 
PÉÆÃ¯ÁlzÀ ¸ÀàµÀÖªÁzÀ ªÀiÁ»wAiÀÄ£ÀÄß MzÀV¸ÀÄvÀÛªÉ.

• IÄUÉéÃzÀzÀ (10,72.6) ±ÉÆèÃPÀzÀ°è ¸Àø¶ÖAiÀÄ 
¥ÁægÀA¨sÀzÀ°è,J¯Áè zÉÃªÀvÉUÀ¼ÀÄ ªÀÄAqÀ¯ÁPÁgÀzÀ°è 
¸ÀÄvÀÄÛUÀnÖ £ÀøvÀåªÀ£ÀÄß ªÀiÁrzÀgÀÄ JA§ G¯ÉèÃR«zÉ. 
(kapila vatsyayan,page 121).

• ªÀÄºÁ¨sÁgÀvÀzÀ G¥ÁAUÀªÁzÀ ºÀjªÀA±ÀzÀ°è, ²æÃPÀøµÀÚ£À 
°Ã¯ÉUÀ¼À£ÀÄß ªÀtÂð¸ÀÄªÁUÀ ‘gÁ¸À°Ã¯É’ AiÀÄ£ÀÄß 
G¯ÉèÃT¸ÀÄvÁÛgÉ. ²æÃPÀøµÀÚ£ÀÄ C®APÀøvÀªÁzÀ ̧ ÀÄAzÀgÀªÁzÀ 
PÉÆÃ®ÄUÀ¼À£ÀÄß »rzÀÄ UÉÆÃ¦PÉAiÀÄgÉÆqÀ£É ‘ZÁ®PÀå’, 
‘ºÀ®è¹PÀ’ JA§ «£Áå¸ÀUÀ¼À°è, ªÀvÀÄð¯ÁPÁgÀªÁV 
DrzÀ  gÁ¸À£ÀøvÀåªÀ£ÀÄß awæ¹zÁÝgÉ. 

• ¨sÁUÀªÀvÀ zÀ±ÀªÀÄ¸ÀÌAzÀzÀ ºÀ¢£ÉÊzÀ£É CzsÁåAiÀÄzÀ°è, 
²æÃPÀøµÀÚ£ÀÄ UÉÆÃ¥À¹ÛçÃAiÀÄgÉÆqÀ£É DqÀÄªÀ °Ã¯ÉUÀ¼À°è, 
’ªÀÄºÁgÁ¸À’ JA§ £ÀøvÀåªÀ£ÀÆß DrzÀ£ÉAzÀÄ 
ªÀtÂð¸ÀÄvÁÛgÉ. 

• «µÀÄÚ¥ÀÅgÁtzÀ 20£ÉÃ CzsÁåAiÀÄzÀ°è, PÀøµÀÚ ªÀÄvÀÄÛ 
UÉÆÃ¦AiÀÄgÀ gÁ¸À°Ã¯ÉAiÀÄÄ ±ÀøAUÁgÀªÀÄAiÀÄªÁV 
¤gÀÆ¦¸À®ànÖzÉ.

• «µÀÄÚ¥ÀÅgÁtzÀ°è , gÁ¸À£ÀøvÀåªÀÅ ªÀÄAqÀ¯ÁPÁgÀzÀ°è 
UÀÄA¦£À°è ªÀiÁqÀ¯ÁUÀÄªÀ ¸ÀªÀÄÆºÀ £ÀøvÀåªÁVzÀÄÝ, 
ºÀÄtÂÚªÉÄAiÀÄ ̈ É¼À¢AUÀ½£À°è ²æÃPÀøµÀÚ£ÀÄ UÉÆÃ¦AiÀÄgÉÆqÀ£É 
DrzÀ£ÉAzÀÄ awæ¸À¯ÁVzÉ.

• §æºÀäªÉÊªÀvÀð ¥ÀÅgÁtzÀ°è, gÁ¸ÀQæÃqÉAiÀÄ ªÀÄÄRå 
¥ÁvÀæzsÁjAiÀiÁV ²æÃPÀøµÀÚ£ÉÆqÀ£É gÁzsÉAiÀÄÆ DrzÀ¼ÀÄ 
JAzÀÄ ºÉÃ¼ÀÄªÀ ªÀÄÆ®PÀ CªÀ¼À ¥ÁvÀæzÀ ¥ÀjZÀAiÀÄªÀ£ÀÄß 
ªÀiÁqÀÄvÀÛzÉ.

 CAvÉAiÉÄÃ CVß¥ÀÅgÁt, °AUÀ¥ÀÅgÁt, PÀÆªÀÄð¥ÀÅgÁt, 
¥ÀzÀä¥ÀÅgÁtUÀ¼À°è ²æÃPÀøµÀÚ£À ZÀjvÉæAiÀÄ ªÉÄÃ®ÌAqÀ 
«ªÀgÀUÀ¼ÀÄ, ¥ÀÅgÁtzÀ »£Éß¯ÉAiÀÄ°è PÀAqÀÄ§AzÀgÉ, 
£Álå±Á¸ÀÛæ ªÀÄÄAvÁzÀ ®PÀët UÀæAxÀUÀ¼À°è 
«ªÀj¹gÀÄªÀÅzÀ£ÀÄß E£ÀÄßªÀÄÄAzÉ w½AiÉÆÃt.

• ¨sÀgÀvÀ£À £Álå±Á¸ÀÛçzÀ°è, PÉÆÃ¯ÁlªÉA§ 
¥ÀzÀ¥ÀæAiÉÆÃUÀ«®è¢zÀÝgÀÆ, ’¦Ar§AzsÀ’UÀ¼ÉA§ «±ÉÃµÀ 
¥ÀæAiÉÆÃUÀ«zsÁ£ÀªÀ£ÀÄß w½¸ÀÄvÁÛ£É.

[¦Ar§AzsÀ JA§ÄzÀÄ ̧ ÀªÀÄÆºÀzÀ°è,UÀÄA¦£À°è ªÀiÁqÀÄªÀ 
£ÀøvÀå¥ÀæPÁgÀ. JAlÄ, ºÀ£ÉßgÀqÀÄ, ºÀ¢£ÁgÀÄ ¸ÀASÉåUÀ¼À°è 
««zsÀ «£Áå¸ÀUÀ½AzÀ ºÉuÉzÀÄ ¥ÀæzÀ²ð¸ÀÄªÀ £ÀøvÀÛ§AzsÀ. 
F §AzsÀUÀ¼À£ÀÄß £Á®ÄÌ «¨sÁUÀUÀ¼À°è «AUÀr¸À¯ÁVzÉ. 
UÀÄA¦¤AzÀ PÀÆrgÀÄªÀÅzÀÄ - ¦Ar, ¸ÀgÀ¥À½AiÀÄAvÉ 
ºÉÆA¢PÉÆArgÀÄªÀÅzÀÄ - ±ÀÈAR®SÁ, ¨sÉÃ¢ü¸ÀÄªÀÅzÀÄ 
- ¨sÉÃzÀå, ºÉuÉzÀÄPÉÆArgÀÄªÀÅzÀÄ - ®vÁ JAzÀÄ. F 
J¯Áè ªÉÊ«zsÀåUÀ¼À£ÀÄß EA¢UÀÆ £ÁªÀÅ PÉÆÃ¯ÁlUÀ¼À°è 
PÁtÄvÉÛÃªÉ.] 

• ±ÁYÕzÉÃªÀ£À ¸ÀAVÃvÀ gÀvÁßPÀgÀzÀ°è, £ÀøvÀÛ¨ÉÃzsÀUÀ¼À°è 
«µÀªÀÄ£ÀøvÀÛªÀÅ ªÉÆzÀ®£ÉAiÀÄzÉAzÀÆ, EzÀgÀ°è wgÀÄUÀÄ«PÉ, 



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

113

ISSN 2250 - 3978
 LILAVATI (PRINT)

ªÀÄvÀÄÛ ºÀUÀÎUÀ¼À£ÀÄß »rzÀÄ ªÀvÀÄð¯ÁPÁgÀªÁV £Àwð¸ÀÄªÀ 
QæAiÉÄAiÉÄAzÀÄ w½¸ÀÄvÁÛ£É. E°è ‘dqÉ PÉÆÃ¯Ál’ JA§ 
PÉÆÃ¯ÁlzÀ ¥ÀæPÁgÀªÀÅ ¸ÀàµÀÖªÁUÀÄvÀÛzÉ.

• ¸ÉÆÃªÉÄÃ±ÀégÀ£À ªÀiÁ£À¸ÉÆÃ¯Áè¸ÀzÀ°è «avÀæ¥ÀzÀUÀwUÀ¼ÀÄ, 
¨sÀæªÀÄjUÀ¼ÀÄ, «µÀªÀÄ£ÀøvÀåzÀ ®PÀëtªÉ£ÀÄßvÁÛ£É.

• PÀÄA¨sÀ£ÀÄ ¸ÀAVÃvÀgÁdzÀ°è, «µÀªÀÄ£ÀøvÀÛªÉAzÀgÉ, 
ºÀUÀÎUÀ¼À£ÀÄß »rzÀÄ ¸ÀÄvÀÄÛUÀ¼À£ÀÄß ¥ÀæzÀ²ð¸ÀÄªÀÅzÀÄ JAzÀÄ 
dqÉPÉÆÃ¯ÁlªÀ£ÀÄß w½¸ÀÄvÁÛ£É.

• dAiÀÄ¸ÉÃ£Á¥ÀwAiÀÄÄ £ÀøvÀÛgÀvÁßªÀ½AiÀÄ°è (±ÉÆèÃPÀ 101-
107) £ÀvÀðQAiÀÄgÀÄ ¦Ar§AzsÀUÀ¼À£ÀÄß ¥ÀæAiÉÆÃV¹ 
gÁ¸ÀPÀ£ÀøvÀåUÀ¼À£ÀÄß ¥ÀæzÀ²ð¸ÀÄwÛzÀÝgÀÄ. ’zÀAqÀgÁ¸ÀPÀ’zÀ°è 
JAlQÌAvÀ®Æ ºÉZÀÄÑ d£À ¥Á¯ÉÆÎAqÀÄ ¦ArUÀ¼À£ÀÄß 
¥ÀæAiÉÆÃV¸ÀÄvÁÛ, eÉÆvÉÉUÀ¼À°è ªÀiÁqÀ¨ÉÃPÀÄ JAzÀÄ 
w½¸ÀÄvÁÛ£É. PÉÆÃ®ÄUÀ¼À C¼ÀvÉ, ¥ÀæªÀiÁtªÀ£ÀÆß 
ºÉÃ¼ÀÄvÁÛ£É. QgÀÄ¨ÉgÀ½£À ªÀÄÆgÀÄ¥ÀlÄÖ GzÀÝ, ºÉ§âgÀ½£À 
UÁvÀæ zÀ¥ÀàzÀ PÉÆÃ®ÄUÀ¼ÀÄ §tÚUÀ½AzÀ PÀÆrgÀ¨ÉÃPÀÄ. 
JgÀqÀÆ PÉÊUÀ¼À°è MAzÉÆAzÀÄ PÉÆÃ®ÄUÀ¼À£ÀÄß »rzÀÄ 
©Ã¸ÀÄvÁÛ, wgÀÄUÀÄvÁÛ, ªÉÊ«zsÀåªÀÄAiÀÄªÁzÀ «£Áå¸ÀUÀ¼À£ÀÄß 
ºÉuÉAiÀÄÄvÁÛ, ¯Á¸ÁåAUÀUÀ¼ÁzÀ ¨sÀÆZÁjUÀ¼ÀÄ, 
¨sÀæªÀÄjUÀ¼À£ÀÄß §¼À¹PÉÆ¼ÀÄîvÁÛ, PÉÆÃ®ÄUÀ¼À£ÀÄß vÀlÄÖvÁÛ, 
¸ÀAVÃvÀPÉÌ vÀPÀÌAvÉ £Àwð¸À¨ÉÃPÀÄ. E°è £Àwð¸ÀÄªÀ 
£ÀvÀðQAiÀÄjUÉ £ÀøvÀå¸ÀAAiÉÆÃd£ÉUÉ ¨ÉÃPÁzÀ w¼ÀÄªÀ½PÉ, 
eÁÕ£À, eÁuÉäUÀ½gÀ¨ÉÃPÀÄ JAzÀÄ w½¹zÁÝ£É.

• ¥Á±ÀðézÉÃªÀ£À ¸ÀAVÃvÀ¸ÀªÀÄAiÀÄ¸ÁgÀzÀ 7£ÉÃ 
CzsÁåAiÀÄzÀ°è, gÁ¸ÀPÀ ªÀÄvÀÄÛ zÀAqÀgÁ¸ÀPÀUÀ¼À 
®PÀëtUÀ¼À£ÀÄß ºÉÃ¼ÀÄªÀÅzÀgÉÆA¢UÉ, ªÀ¸ÀAvÉÆÃvÀìªÀzÀ°è 
ºÉÃUÉ ¥ÀæAiÉÆV¸ÀÄwÛzÀÝgÀÄ JA§ÄzÀ£ÀÄß «ªÀj¸ÀÄvÁÛ£É. 
PÉÆÃ¯ÁlPÉÌ ªÀtðgÀAfvÀªÁzÀ PÉÆÃ®ÄUÀ¼ÉÆA¢UÉ, 
»ªÉÄäÃ¼ÀzÀ°è vÁ¼ÀªÁzÀåUÀ¼ÀÄ, WÀ£ÀªÁzÀåUÀ¼ÀÄ ªÀÄvÀÄÛ 
CªÀ£ÀzÀÞªÁzÀåUÀ¼À ¥ÀæAiÉÆÃUÀ«gÀ¨ÉÃPÀÄ. ««zsÀ UÀw-
®AiÀÄUÀ¼ÉÆA¢UÉ ¥ÁvÀæzÀªÀgÀÄ(£ÀvÀðQAiÀÄgÀÄ), 
ªÀÄAqÀ¯ÁPÁgÀzÀ°è ««zsÀ «£Áå¸ÀUÀ¼ÉÆA¢UÉ ªÀ®£À, 
¨sÀæªÀÄj, ZÁj, ¦Ar§AzsÀUÀ¼ÉÆA¢UÉ £Àwð¸À¨ÉÃPÀÄ. 
¥ÁvÀæzÀªÀgÀ ªÉÃµÀ¨sÀÆµÀtUÀ¼ÀÄ, ºÁªÀ-¨sÁªÀUÀ¼ÀÄ, £ÀøvÀåzÀ 
vÁAwæPÀ ®PÀëtUÀ¼À£ÀÄß ºÉÃ¼ÀÄvÁÛ£É.(«dAiÀÄ®Që ä, ¥ÀÅl 
225-226)

• ¥ÀÅAqÀjÃPÀ«oÀ®£À £ÀvÀð£À ¤tðAiÀÄzÀ 45£ÉAiÀÄ 
CzsÁåAiÀÄªÀ£ÀÄß gÁ¸À£ÀøvÀåPÉÌAzÉÃ «ÄÃ¸À°nÖzÁÝ£É. 
4,8,12,16 d£ÀUÀ¼ÀÄ  §tÚ§tÚzÀ PÉÆÃ®ÄUÀ¼À£ÀÄß 
»rzÀÄ , eÉÆvÉ eÉÆvÉAiÀiÁV ªÉÊ«zsÀåªÀÄAiÀÄªÁzÀ 
vÁ¼À ®AiÀÄUÀ½AzÀ, ZÁj, ¨sÀæªÀÄjUÀ¼À£ÀÄß ¥ÀæAiÉÆÃV¹ 
£Àwð¸À¨ÉÃPÉAzÀÄ ºÉÃ½zÁÝ£É. PÉÆÃ®ÄUÀ¼À£ÀÄß  vÀlÄÖvÁÛ, 
ºÉÆqÉAiÀÄÄvÁÛ, ªÀÄAqÀ®UÀ¼À°è ¸ÀÄvÀÄÛvÁÛ, ««zsÀÀ 
¸ÀAAiÉÆÃd£Á «£Áå¸ÀUÀ½AzÀ ¥ÀæzÀ²ð¸À¨ÉÃPÀÄ. 

»ÃUÉ C£ÉÃPÀ ±Á¸ÀÛçUÀæAxÀUÀ¼À°è PÉÆÃ¯ÁlªÀÅ G¯ÉèÃRUÉÆAr 

gÀÄªÀÅzÀ£ÀÄß ¥ÀjUÀtÂ¹zÀgÉ, EzÀÄ ªÀiÁUÀð £ÀøvÀå¥ÀæPÁgÀUÀ¼À°è 
¸ÁÜ£ÀªÀ£ÀÄß ¥ÀqÉ¢vÀÄÛ JA§ÄzÀÄ w½zÀÄ§gÀÄvÀÛzÉ. ̧ ÀAVÃvÀ, 
¸Á»vÀå, £ÀÈvÀå, ²®à, ªÀtðavÀæUÀ¼À°è F PÉÆÃ¯ÁlªÀÅ 
zÁR¯ÁVgÀÄªÀÅzÀÄ PÀÆqÀ PÀAqÀÄ§gÀÄvÀÛzÉ. PÉÆÃ¯ÁlªÀÅ 
¨sÁgÀwÃAiÀÄ PÁªÀå ¥ÀgÀA¥ÀgÉAiÀÄ®Æè vÀ£Àß ¸ÁÜ£ÀªÀ£ÀÄß 
¥ÀqÉzÀÄ C©üªÀåPÀÛUÉÆArgÀÄªÀÅzÀ£ÀÄß £ÁªÀÅ PÁtÄvÉÛÃªÉ. 
PÀ£ÀßqÀ PÁªÀåUÀ¼À®Æè PÀÆqÀ ««zsÀ §UÉAiÀÄ PÉÆÃ¯ÁlzÀ 
G¯ÉèÃRªÀÅ PÁt¹UÀÄvÀÛzÉ. 

• ¥ÉÇ£Àß£ÀÄ ±ÁAw¥ÀÅgÁtzÀ°è, C¥ÀìgÉAiÀÄgÀÄ EAzÀæ¸À¨sÉ 
AiÀÄ°è «µÀªÀÄ£ÀÈvÀåªÀ£ÀÄß ªÀiÁrzÀgÉAzÀÄ ºÉÃ¼ÀÄvÁÛ£É. 
£ÀvÀðQAiÀÄgÀÄ ªÀvÀÄð¯ÁPÁgÀzÀ°è ¸ÀÄvÀÄÛvÁÛ ªÉÄÃ°¤AzÀ 
E½©zÀÝ ºÀUÀÎUÀ¼À£ÀÄß »rzÀÄ,vÁ¼ÀPÉÌ ¸ÀjAiÀiÁV £Àwð¹zÀ 
gÉAzÀÄ ‘dqÉ PÉÆÃ¯Ál’ªÀ£ÀÄß «ªÀj¸ÀÄvÁÛgÉ.

• PÀ£ÀPÀzÁ¸ÀgÀÄ ªÉÆºÀ£ÀvÀgÀAVtÂÃ AiÀÄ°è, d®QæÃqÉAiÀÄ 
¸ÀAzÀ¨sÀðzÀ°è ºÀ®ªÀÅ jÃwAiÀÄ £ÀvÀð£ÀUÀ¼À£ÀÄß 
ªÀtÂð¸ÀÄªÁUÀ, PÉÆÃ¯ÁlªÀ£ÀÆß awæ¸ÀÄvÁÛgÉ. E°è  
ºÉAUÀ¼ÉAiÀÄgÀÄ ²æÃPÀÈµÀÚ£À DUÀªÀÄ£ÀªÀ£ÀÄß PÉÆÃ¯ÁlªÀ£ÀÄß 
DqÀÄªÀÅzÀgÀ ªÀÄÆ®PÀ ¸ÀAvÉÆµÀªÀ£ÀÄß ªÀåPÀÛ¥Àr¸ÀÄªÀÅzÀ£ÀÄß 
ªÀtÂð¸ÀÄvÁÛgÉ. E°è PÉÆÃ¯ÁlªÀÅ,¥ÀæwAiÉÆAzÀÄ ºÉeÉÓAiÀÄ 
®Æè, CAUÁAUÀUÀ¼À®Æè ºÀµÀðªÀ£ÀÄß C©üªÀåPÀÛUÉÆ½¸ÀÄªÀ 
£ÀÈvÀå¥ÀæPÁgÀªÁVzÉ. PÉÆÃ¯ÁlzÀ £ÀAvÀgÀ §tÚzÀ 
NPÀÄ½AiÀiÁlªÀ£ÀÆß PÀÆqÀ PÀ£ÀPÀzÁ¸ÀgÀÄ awæ¸ÀÄvÁÛgÉ.

• UÉÆÃ«AzÀ ªÉÊzÀå£ÀÄ PÀApÃgÀªÀ £ÀgÀ¸ÀgÁd «dAiÀÄzÀ°è, 
ªÀÄºÁgÁd £ÀgÀ¸ÀgÁdgÀ ªÉÄgÀªÀtÂUÉAiÀÄ°è ªÀ¤vÉAiÀÄgÀÄ 
±ÀÈAUÀj¹PÉÆAqÀÄ PÉÆÃ¯ÁlªÀ£ÀÄß Dr ªÉÄgÉzÀgÀÄ JAzÀÄ 
ªÀtÂð¸ÀÄvÁÛgÉ.

• CAvÉAiÉÄÃ ²æÃ ºÀµÀð£ÀÄ gÀvÁßªÀ½AiÀÄ°è, ̈ sÀlÖ£ÁAiÀÄPÀ£ÀÄ 
ªÉÃtÂ¸ÀAºÁgÀzÀ°è, ºÉÃªÀÄZÀAzÀæ£ÀÄ PÁªÁå£ÀÄ²Ã®£ÀzÀ°è, 
±ÁgÀzÁvÀ£ÀAiÀÄ£ÀÄ PÁªÀå¥ÀæPÁ±ÀzÀ°è, gÀvÁßPÀgÀªÀtÂðAiÀÄÄ 
¨sÀgÀvÉÃ±À ªÉÊ¨sÀªÀ ªÀÄÄAvÁzÀ PÁªÀåUÀ¼À°è gÁ¸ÀPÀ, 
zÀAqÀgÁ¸ÀPÀ, dqÉ PÉÆÃ¯Ál, ZÀZÀðj, ªÀÄÄAvÁzÀ 
«µÀAiÀÄUÀ¼ÀÄ ¥Àæ¸ÁÛ¥ÀUÉÆArgÀÄªÀÅzÀÄ PÀAqÀÄ§gÀÄvÀÛzÉ. 
¥ÀÅgÁtUÀ¼À ¥Àæ¨sÁªÀ¢AzÀ PÁªÀåUÀ¼À®Æè F PÀ¯Á¥ÀæPÁgÀªÀÅ 
ªÉÊ¨sÀ«ÃPÀj¹ ¥Àæ¸ÀÄÛvÀUÉÆArgÀÄªÀÅzÀ£ÀÄß PÁtÄvÉÛÃªÉ.

• E£ÀÄß ««zsÀ PÀ¯Á¥ÀæPÁgÀUÀ¼À°è PÉÆÃ¯ÁlªÀ£ÀÄß 
w½AiÀÄÄªÀ ¥ÀæAiÀÄvÀß ªÀiÁrzÀgÉ, ªÀÄzsÀåAiÀÄÄUÀzÀ ²æÃPÀÈµÀÚ£À 
°Ã¯ÉUÀ¼À£ÉÆß¼ÀUÉÆAqÀ («Ä¤AiÉÄÃZÀgï) ¸ÀÆPÀëä¥Àæw 
©A§zÀ vÉÊ®avÀæUÀ¼À°è, ªÀtðavÀæUÀ¼À°è gÁ¸ÀQæÃqÉAiÀÄ 
¸À¤ßªÉÃµÀUÀ¼ÀÄ PÁt¹UÀÄvÀÛªÉ. ªÀ°ð,¥ÀºÁr, ªÀÄzsÀÄ§¤ 
ªÀÄÄAvÁzÀ ±ÉÊ°UÀ¼À°è F avÀætªÀ£ÀÄß ¥ÀæªÀÄÄRªÁV 
PÁtÄvÉÛÃªÉ. Qæ.±À.5 jAzÀ 7£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ¨ÁUï 
ªÀÄvÀÄÛ CdAvÁ UÀÄºÉUÀ¼À°è ©üwÛavÀæUÀ¼ÀÄ, vÉÊ® ªÀÄvÀÄÛ 
ªÀtðavÀæUÀ¼À°è PÉÆÃ¯ÁlzÀ zÀÈ±ÀåªÀ£ÀÄß PÁt§ºÀÄ 
zÁVzÉ.

• Qæ.±À.12jAzÀ 16 £ÉAiÀÄ ±ÀvÀªÀiÁ£ÀzÀ°è ¤«Äð¸À®àlÖ 
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zÉÃªÁ®AiÀÄUÀ¼À°è PÉÆÃ¯Ál, NPÀÄ½AiÀiÁlUÀ¼À 
²®àUÀ¼À£ÀÄß UÀªÀÄ¤¸À§ºÀÄzÀÄ. PÉÆÃ¯ÁlzÀ £ÀÈvÀå²®àUÀ¼ÀÄ, 
ºÀA¥ÉAiÀÄ ºÀeÁgÀgÁªÀÄ zÉÃªÁ®AiÀÄzÀ ¸Á®Ä¥ÀnÖPÉUÀ¼À°è 
ªÀÄÄRå ¸ÁQëAiÀiÁV ¹UÀÄvÀÛªÉÉ.

Qæ.±À.12£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ £ÀAvÀgÀ PÉÆÃ¯Ál ¥ÀæPÁgÀªÀÅ 
¸Á»vÀå, ¸ÀAVÃvÀ, avÀæUÀ¼ÀÄ, ²®àUÀ¼À°è ºÉZÁÑV 
PÀAqÀÄ§gÀÄvÀÛzÉ. C¸ÁìA, ªÀÄtÂ¥ÀÅgÀ, §AUÁ¼À, 
gÁeÁ¸ÁÜ£À, UÀÄdgÁvïUÀ¼À°è PÉÆÃ¯ÁlªÀÅ ‘zÁArAiÀiÁ 
gÁ¸ï’ JA§ ºÉ¸ÀjAzÀ ¥ÀæZÀ°vÀUÉÆAqÀÄ, EA¢UÀÆ 
F ¥ÀgÀA¥ÀgÉAiÀÄÄ ªÀÄÄAzÀÄªÀgÉzÀÄ §A¢gÀÄªÀÅzÀ£ÀÄß 
PÁtÄvÉÛÃªÉ. EzÀPÉÌ DzsÁgÀªÁV ¤AvÀ ¥ÀÅgÁtUÀ¼ÀÄ, 
±Á¸ÀÛç UÀæAxÀUÀ¼ÀÄ, PÁªÀåUÀ¼À PÉÆqÀÄUÉ C¥ÁgÀªÁzÀÄzÀÄ 
JA§ CA±ÀªÀÅ ªÉÄÃ®ÌAqÀ ¥ÀÅgÁªÉUÀ½AzÀ ¸ÀàµÀÖUÉÆArzÉ. 
EzÀPÉÌ ªÉÊµÀÚªÀ¥ÀAxÀzÀ PÉÆqÀÄUÉ C¥ÁgÀ. ²æÃPÀÈµÀÚ£À 
°Ã¯ÉUÀ¼À »£Éß¯ÉAiÀÄ°è gÁ¸ÀªÀÅ ªÉÊµÀÚªÀ ¸ÀA¥ÀæzÁAiÀÄzÀ°è 
PÀAqÀÄ§AzÀgÉ, eÉÊ£À PÁªÀåUÀ¼À°è ªÀÈµÀ¨sÀ£ÁxÀ£À 
ºÀÄlÄÖºÀ§âUÀ¼ÀÄ, ¹AºÁ¸À£ÁgÉÆÃºÀt,ªÀÄwÛvÀgÀ ¸ÀªÀiÁgÀA 
¨sÀUÀ¼À°è ªÀÄvÀÄÛ EAzÀæ£À ̧ À¨sÉAiÀÄ°è C¥ÀìgÉAiÀÄgÀ £ÀvÀð£ÀUÀ¼À°è 
PÉÆÃ¯ÁlzÀ £ÀÈvÀåzÀ CA±ÀUÀ¼À£ÀÄß PÁtÄvÉÛÃªÉ. »ÃUÉ 
PÉÆÃ¯Ál ¥ÀgÀA¥ÀgÉAiÀÄÄ C£ÉÃPÀ ±ÀvÀªÀiÁ£ÀUÀ½AzÀ 
MAzÀÄ PÀ¯Á¥ÀæPÁgÀªÁV G½zÀÄ, ¨É¼ÉzÀÄ §A¢gÀÄªÀÅzÀÄ 
PÀAqÀÄ§gÀÄvÀÛzÉ. EzÀPÉÌ ºÀjzÁ¸ÀgÀ gÀZÀ£ÉUÀ¼ÀÆ 
ºÉÆgÀvÁV®è JA§ÄzÀÄ F PÉ¼ÀUÉ ¸ÀàµÀÖ¥Àr¸À¯ÁVzÉÀ.

ºÀjzÁ¸ÀgÀ PÉÆÃ¯ÁlzÀ gÀZÀ£ÉUÀ¼ÀÄ: ºÀjzÁ¸À ¸Á»vÀåªÀÅ 
²æÃ ²æÃ¥ÁzÀgÁdjAzÀ ¥ÁægÀA¨sÀUÉÆArzÀÝgÀÆ,CªÀgÀ 
gÀZÀ£ÉUÀ¼À°è PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÄ £ÀªÀÄUÉ PÁt¹UÀÄªÀÅ¢®è. 
DzÀgÉ «dAiÀÄ£ÀUÀgÀzÀ ¸ÁA¸ÀÌÈwPÀ ªÉÊ¨sÀªÀzÀ ¥Àæ¨sÁªÀªÀÅ, 
£ÀAvÀgÀ §AzÀ ºÀjzÁ¸ÀgÀ PÀÈwUÀ¼À°è ªÀåPÀÛªÁVzÉ  JAzÀgÉ 
vÀ¥ÁàUÀ¯ÁgÀzÀÄ. DzÀgÉ ²æÃ ¥ÀÅgÀAzÀgÀzÁ¸ÀgÀ gÀZÀ£ÉUÀ¼À°è 
PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÄ PÀAqÀÄ§A¢®è, CxÀªÁ CªÀgÀ 
E¤ßvÀgÀ PÀÈwUÀ¼ÀAvÉ EªÀÅUÀ¼ÀÆ £ÀªÀÄUÉ zÉÆgÉwgÀzÀ 
¸ÁzsÀåvÉUÀ½ªÉ. PÀ£ÀPÀzÁ¸ÀgÀÆ ¥ÀævÉåÃPÀªÁV PÉÆÃ¯ÁlzÀ 
¥ÀzÀªÉAzÀÄ gÀa¹®èªÁzÀgÀÆ,CªÀgÀ ªÉÆºÀ£ÀvÀgÀAVtÂÃ  
PÁªÀåzÀ°è PÉÆÃ¯ÁlªÀ£ÀÄß ªÀtÂð¹gÀÄvÁÛgÉ. C£ÀAvÀgÀ 
§gÀÄªÀ ²æÃ «dAiÀÄzÁ¸ÀgÀÄ, ²æÃ UÉÆÃ¥Á®zÁ¸ÀgÀÄUÀ¼À 
gÀZÀ£ÉUÀ¼À°è, UÁæªÀÄå¨sÁµÉAiÀÄ C£ÉÃPÀ gÀZÀ£ÉUÀ¼ÀÄ 
zÉÆgÉvÀgÀÆ, PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÄ £ÀªÀÄUÉ 
PÁt¹UÀÄªÀÅ¢®è. EzÀPÉÌ CA¢£À gÁdQÃAiÀÄ, ¸ÁªÀiÁfPÀ 
¥Àj¸ÀgÀUÀ½gÀ§ºÀÄzÉA§ C©ü¥ÁæAiÀÄ. ºÀ®ªÀÅ ºÀjzÁ¸ÀgÀ 
PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß  E£ÀÄß ªÀÄÄAzÉ UÀªÀÄ¤¸ÉÆÃt.

• ²æÃªÁå¸ÀgÁdgÀÄ,(1447-1539); ¨Á®¸ÀA£Áå¹ 
UÀ¼ÁzÀÝgÀÆ, «dAiÀÄ£ÀUÀgÀzÀ ¹AºÁ¸À£Á¢üÃ±À gÁVzÀÝgÀÆ,    
EªÀgÀ C£ÉÃPÀ gÀZÀ£ÉUÀ¼À°è MAzÀÄ PÉÆÃ®Ä¥ÀzÀªÀ£ÀÄß 
PÁtÄvÉÛÃªÉ. EzÀPÉÌ CA¢£À «dAiÀÄ£ÀUÀgÀzÀ PÀ¯ÁªÉÊ¨sÀªÀzÀ 
¥Àæ¨sÁªÀªÀÅ PÁgÀtªÁVgÀ§ºÀÄzÀÄ. PÉÆÃ®Ä PÉÆÃ¯É¤ßgÉÆÃ 
(KPÉÊPÀ DPÀgÀ) JA§°è, ²æÃ ºÀjAiÀÄ zÀ±ÁªÀvÁgÀzÀ 

ªÀtð£ÉAiÀÄ£ÀÄß ²æÃ ªÁå¸ÀgÁdgÀÄ ªÀiÁrgÀÄvÁÛgÉ. 
±Á¹ÛçÃAiÀÄ «zsÁå¨sÁå¸ÀzÀ »£Éß¯É¬ÄgÀÄªÀ M§â AiÀÄw, 
MAzÀÄ PÀ¯Á¥ÀæPÁgÀªÀ£ÀÄß §¼À¹PÉÆArgÀÄªÀ eÁuÉä E°è 
PÀAqÀÄ§gÀÄvÀÛzÉ.

• ²æÃ ªÁ¢gÁdgÀÄ,(1480-1600); ²æÃªÁå¸ÀgÁdgÀ 
²µÀågÁVzÀÄÝ, 120 ªÀµÀðUÀ¼À PÁ® ¸ÉÆÃzÉ ªÀÄoÀzÀ 
¦ÃoÁ¢ü¥ÀwUÀ¼ÁVzÀÝgÀÄ. EªÀgÀÄ zsÀªÉÆðÃ¥ÀzÉÃ±ÀzÀ 
eÉÆvÉUÉ ¸Á»vÉÆåÃ¥Á¸À£ÉAiÀÄ£ÀÆß ªÀiÁrzÁÝgÉ. PÉÆÃ®Ä 
PÉÆÃ¯É£Àß PÉÆÃ®Ä JA§ PÀÈwAiÀÄ°è ²æÃ ºÀjAiÀÄ 
zÀ±ÁªÀvÁgÀªÀ£ÀÄß «±ÉÃµÀªÁV ªÀtÂð¹gÀÄvÁÛgÉ. 

• PÁRAqÀQÃ ªÀÄ»¥Àw zÁ¸ÀgÀÄ, (1611-1681); PÀÆqÀ 
JgÀqÀÄ PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß gÀa¹zÁÝgÉ. 

• ‘PÉÆÃ®Ä PÉÆÃ¯É£Àß PÉÆÃ¯É,¸ÀzÀé¸ÀÄÛ«£À §®UÉÆA¨É 
PÉÆÃ¯É’ JAzÀÄ, ºÉtÄÚªÀÄPÀÌ¼À£ÀÄß   GzÉÝÃ²¹ ¸ÁzsÀ£ÉAiÀÄ 
ªÀiÁUÀðªÀ£ÀÄß w½¸ÀÄvÁÛgÉ. UÀÄgÀÄ«£À ªÀÄÆ®PÀ 
G¥ÀzÉÃ±ÀªÀ£ÀÄß ¥ÀqÉzÀÄ ©A¨ÉÆÃ¥Á¸À£ÉAiÀÄ ªÀÄÆ®PÀ 
ºÉÃUÉ ¸ÀzÀÎwAiÀÄ£ÀÄß ¥ÀqÉAiÀÄ§ºÀÄzÉAzÀÄ ºÉÃ¼ÀÄvÁÛgÉ. 
‘PÉÆÃ®Ä PÉÆÃ¯É£Àß PÉÆÃ¯É,PÉÆÃ®Ä ²æÃ ºÀjAiÀÄ 
§®UÉÆA¨É PÉÆÃ¯É’, F PÉÆÃ¯ÁlÀzÀ ¥ÀzÀªÀÅ,²æÃºÀjAiÀÄ 
zÀ±ÁªÀvÁgÀªÀ£ÀÄß GzÉÝÃ²¹ gÀa¸À®ànÖzÉ. 

• ²æÃ ¥Àæ¸À£ÀßªÉÃAPÀl zÁ¸ÀgÀÄ, (1680-1752) 
zÁ¸À ¸Á»vÀåªÀ£ÀÄß ¥ÀæZÁgÀ ªÀiÁrzÀ ªÀÄvÉÆÛ§â 
¥ÀæªÀÄÄR ºÀjzÁ¸ÀgÀÄ.EªÀgÀ PÀÈwUÀ¼À°è £ÁªÀÅ ªÀÄÆgÀÄ 
PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß PÁtÄvÉÛÃªÉ. ‘PÉÆÃ®Ä PÁªÀÄ£À 
UÉzÀÝPÉÆÃ®Ä’, J£ÀÄßªÀ gÀZÀ£ÉAiÀÄ°è ²æÃªÀÄzsÁéZÁAiÀÄðgÀÄ 
C£ÀÄªÉÆÃ¢¸ÀÄªÀ, ºÀj¸ÀªÉÇðvÀÛªÀÄ-ªÁAiÀÄÄfÃªÉÇvÀÛªÀÄ 
JA§ vÀvÀÛ÷éªÀ£ÀÄß ¥Àæw¥Á¢¸ÀÄvÁÛ, ²æÃºÀjAiÀÄ 
zÀ±ÁªÀvÁgÀUÀ¼À£ÀÄß ªÀtÂð¸ÀÄvÁÛgÉ. E°è PÉÆÃ®Ä MAzÀÄ 
ªÀ¸ÀÄÛªÁUÀzÉ, MAzÀÄ ªÀåQÛAiÀÄAvÉ ¸ÀA¨sÉÆÃ¢¸À¯ÁVzÉ. 

‘PÉÆÃ®Ä ªÀÄÄQÛªÀiÁUÀðzÀ PÉÆÃ®Ä’ JA§ gÀZÀ£ÉAiÀÄ°è, 
‘¸ÀÄRwÃxÀðgÁAiÀÄ£À PÀgÀzÀAqÀÄ PÉÆÃ¯É’ JA§ 
¥ÀzÀ ¥ÀæAiÉÆÃUÀªÀÅ, EªÀjUÉ ªÀÄzsÀéªÀÄvÀzÀ ªÉÄÃ°zÀÝ 
D¥ÁåAiÀÄvÉAiÀÄ£ÀÄß vÉÆÃgÀÄvÁÛgÉ. 

‘PÉÆÃ®Ä ªÀÄÄQÛªÀiÁUÀðzÀ PÉÆÃ®Ä’ J£ÀÄßªÀ gÀZÀ£ÉAiÀÄÄ 
‘¨sÉÃzÀ ªÀÄÄPÁÛªÀ½’ JAzÀÄ PÀgÉAiÀÄ®ànÖzÉ. ªÀÄzsÀéªÀÄvÀzÀ 
¸ÁgÀªÁzÀ ¥ÀAZÀ¨sÉÃzÀ vÁgÀvÀªÀÄåªÀ£ÀÄß GzÉÝÃ²¹ 
gÀa¸À®àlÖ F gÀZÀ£ÉAiÀÄÄ 105 £ÀÄrUÀ¼À  PÉÆÃ¯ÁlzÀ 
¢ÃWÀð¥ÀzÀªÁVzÉ. PÀ¦®£ÁªÀÄPÀ ¥ÀgÀªÀiÁvÀä¤AzÀ 
¥ÁægÀA¨sÀUÉÆAqÀÄ, ªÀÄºÁ®Qëä, Cd, ªÁAiÀÄÄ, ªÁtÂ, 
¨sÁgÀw, UÀgÀÄqÀ, ªÀÄºÉÃ±À, ªÁgÀÄtÂ, VjeÉ, EAzÀæ, PÁªÀÄ 
JAzÀÄ vÁgÀvÀªÉÆåÃPÀÛªÁV J®èjUÀÆ PÉÆÃ¯ÁlzÀ 
ªÀÄnÖ£À¯ÉèÃ ªÀA¢¸ÀÄvÁÛ, ºÀ£ÀÄªÀÄ, ©üÃªÀÄ, ªÀÄzsÁéªÀvÁgÀzÀ 
ªÀÄ»ªÉÄAiÀÄ£ÀÄß ¸ÀÄÛw¸ÀÄvÁÛ, £ÀAvÀgÀ ªÉÊPÀÄAoÀ, 
C£ÀAvÁ¸À£À, ±ÉéÃvÀ¢éÃ¥ÀUÀ¼À£ÀÄß ªÀtÂð¸ÀÄvÁÛgÉ.

• UÀ®UÀ° CªÀé£ÀªÀgÀÄ , (1670 - 1760) ºÀjzÁ¸À 
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¸Á»vÀåªÀÅ PÀAqÀ C¥ÀgÀÆ¥ÀzÀ ºÀjzÁ¹. C£ÉÃPÀ ¹ÛçÃAiÀÄgÀÄ 
ºÀjzÁ¹AiÀÄgÁV CAQvÀªÀ£ÀÄß UÀÄgÀÄUÀ½AzÀ ¥ÀqÉzÀÄ, 
zÁ¸À ¸Á»vÀåPÉÌ «±ÉÃµÀªÁzÀ PÉÆqÀÄUÉUÀ¼À£ÀÄß ¤ÃrzÁÝgÉ. 
¨sÀQÛ¥ÀæzsÁ£ÀªÁzÀ ªÀÄÄAiÀÄåzÀ ºÁqÀÄUÀ¼ÀÄ, ©ÃUÀgÀ 
ºÁqÀÄUÀ¼ÀÄ, PÉÆÃ®Ä¥ÀzÀUÀ¼ÀÄ, ªÀÄÄAvÁzÀ ¸ÀA¥ÀæzÁAiÀÄzÀ 
ZËPÀnÖ£À°è PÀÈwUÀ¼À£ÀÄß gÀa¹zÁÝgÉ.EªÀgÀ gÀZÀ£ÉUÀ¼À°è 
‘ªÀÄÄAiÀiå’zÀ ¥ÀzÀUÀ¼ÀÄ «±ÉÃµÀªÁVzÀÄÝ, ¸ÀA¥ÀæzÁAiÀÄzÀ 
£ÉªÀzÀ°è ¨sÁgÀvÀ, ¨sÁUÀªÀvÀzÀ ¥Àæ¸ÀAUÀUÀ¼À ªÀÄÆ®PÀ 
¥ÁvÀæUÀ¼À£ÀÄß ªÀÄvÀÄÛ CªÀÅUÀ¼À ªÀÄ£ÉÆÃzsÀªÀÄðªÀ£ÀÄß 
©A©¸ÀÄvÁÛgÉ. ¹ÛçÃ¸ÀºÀdªÁzÀ zÉÊ£ÀA¢£À PÁAiÀÄðUÀ¼ÀÄ, 
ºÀ§â ªÀÄvÀÄÛ ±ÀÄ¨sÀ ¸ÀAzÀ¨sÀðUÀ¼À°è ¸ÀA¥ÀæzÁAiÀÄªÁV 
DZÀj¸ÀÄªÀ ‘ªÀÄÄAiÀÄå’zÀ ¥ÀzÀUÀ¼ÀÄ, EªÀgÀ PÀÈwUÀ¼À°è 
«±ÉÃµÀ ¸ÁÜ£ÀªÀ£Àß®APÀj¹zÉ.

 ‘ªÀÄÄAiÀÄå’ JA§ ¸ÀA¥ÀæzÁAiÀÄªÀÅ, ªÀÄzÀÄªÉ, ªÀÄÄAf, 
¥ÀAZÀ«Ä, ¢Ã¥ÁªÀ½ ªÀÄÄAvÁzÀ ±ÀÄ¨sÀ¸ÀªÀiÁgÀA¨sÀUÀ¼À°è  
ºÁ¸Àå, bÂÃr¸ÀÄªÀÅzÀÄ, £ÀUÀÄ, ¸ÀAvÉÆÃµÀ , ¸ÀA¨sÀæªÀÄzÀ 
¥ÀæwÃPÀªÁVzÉ. E°è M§âgÀ ªÀÄ£É¬ÄAzÀ, E£ÉÆß§âgÀ 
ªÀÄ£ÉUÉ ªÀ¸ÀÄÛUÀ¼À£ÀÄß w½AiÀÄzÀAvÉ PÀzÉÆÝAiÀÄÄÝ, CªÀjUÉÃ 
»A¢gÀÄV¸ÀÄªÀÅzÀÄ ‘ªÀÄÄAiÀÄå’ ¸ÀA¥ÀæzÁAiÀÄªÁVzÉ. 
GvÀÛgÀ PÀ£ÁðlPÀzÀ ¨ÁUÀ®PÉÆÃmÉ, ©eÁ¥ÀÅgÀ, ºÀÄ§â½î, 
zsÁgÀªÁqÀ, UÀÄ®âUÁð, ªÀÄÄAvÁzÀ ¥ÀæzÉÃ±ÀUÀ¼À°è, 
¸ÀªÉðÃ¸ÁªÀiÁ£ÀåªÁV PÁt¹UÀÄªÀ, EA¢UÀÆ 
¥ÀæZÀ°vÀzÀ°ègÀÄªÀ ¸ÀA¥ÀæzÁAiÀÄ ‘ªÀÄÄAiÀÄå’. EzÀ£ÀÄß 
»jAiÀÄgÀÄ, QjAiÀÄgÀÄ JA§ ¨ÉÃzsÀ«®èzÉ, ¸ÉßÃ»vÀgÀÄ, 
©ÃUÀgÀÄ, §AzsÀÄUÀ¼ÉÆA¢UÉ ºÀAaPÉÆAqÀÄ, ¸ÀªÀiÁ 
gÀA¨sÀPÉÌ w½ºÁ¸ÀåzÀ ¯ÉÃ¥ÀªÀ£ÀÄß PÉÆqÀÄvÁÛgÉ. 
¸ÀA¨sÀæªÀÄ¢AzÀ DqÀÄªÀ F ¸ÀA¥ÀæzÁAiÀÄzÀ°è, M§âgÀ 
ªÀÄ£É¬ÄAzÀ (CªÀjUÉ w½AiÀÄzÀAvÉ) ¸ÁªÀiÁ£ÀÄUÀ¼À£ÀÄß 
PÀzÉÆÝAiÀÄÄÝ, ªÁ¥Á¸ÀÄ CªÀgÀ ªÀÄ£ÉUÉ  UÀÄA¦£À°è 
§AzÀÄ,  CªÀjAzÀ Cwy ¸ÀvÁÌgÀªÀ£ÀÄß ¹éÃPÀj¹, PÀzÀÝ 
¸ÁªÀiÁ£À£ÀÄß »A¢gÀÄV¹ §gÀÄªÀÅzÀÄ ‘ªÀÄÄAiÀÄå’zÀ 
GzÉÝÃ±ÀªÁVgÀÄvÀÛzÉ. M§âgÀ£ÉÆ§âgÀÄ ºÀAV¸ÀÄªÀÅzÀÄ, 
¤A¢¸ÀÄªÀÅzÀÄ, ZÀªÀÄvÁÌgÀ¢AzÀ MUÀlÄUÀ¼À£ÀÄß ºÁQ 
©r¸À®Ä ºÉÃ¼ÀÄªÀÅzÀÄ, ¥Àæ±ÉÆßÃvÀÛgÀUÀ¼À ZÀPÀªÀÄQAiÀÄ£ÀÄß 
ºÁr£À gÀÆ¥ÀzÀ°è ºÉÃ¼ÀÄvÁÛ - PÉÃ¼ÀÄvÁÛ, ¸ÀAzÀ¨sÀðPÉÌ 
«±ÉÃµÀ PÀ¼ÉAiÀÄ£ÀÆß, ¸ÀÆàwðAiÀÄ£ÀÆß vÀgÀÄvÁÛgÉ. §AzÀ 
CwyUÀ¼À£ÀÄß Hl, G¥ÀZÁgÀ, GqÀÄUÉÆgÉUÀ¼ÉÆA¢UÉ 
¸ÀvÀÌj¸ÀÄªÀÅzÀÄ ªÁrPÉAiÀiÁVgÀÄvÀÛzÉ. £ÀAvÀgÀ 
C®APÀÈvÀUÉÆAqÀ UËj CxÀªÁ ®QëäAiÀÄ£ÀÄß PÀÆr¹, 
¥ÀÇeÉªÀiÁr, PÀ¼À±ÀzÀ ¸ÀÄvÀÛ®Æ J®ègÀÆ ºÁqÀÄvÁÛ, 
PÀÄtÂAiÀÄÄvÁÛ, ¸ÀAzÀ¨sÀðªÀ£ÀÄß ¸ÀAvÉÆÃµÀPÀÆlªÀ£ÁßV 
ªÀiÁ¥Àðr¸ÀÄvÁÛgÉ. F ¸ÀA¥ÀÇtð PÁAiÀÄðPÀæªÀÄªÉÃ 
ªÉÆÃf¤AzÀ PÀÆrzÀÄÝ,PÉ®ªÉÇªÉÄä £ÀPÀ° GqÀÄUÉÆgÉUÀ¼ÀÄ 
¸ÁAzÀ©üðPÀªÁV »AwgÀÄV¸À®àqÀÄvÀÛªÉ. VjUÀlÖ¯É, 
¥ÀÅUÀÄr DqÀÄªÀÅzÀÄ, MUÀlÄ ºÁPÀÄªÀÅzÀÄ ªÀÄÄAiÀÄåzÀ 
¥ÀæªÀÄÄR CAUÀªÁVgÀÄvÀÛzÉ. ±ÀÄ¨sÀ ̧ ÀªÀiÁgÀA¨sÀUÀ¼À£ÀÄß £ÀUÀÄ, 
¸ÀAvÉÆÃµÀUÀ½AzÀ ªÀÄ£ÀgÀAd£ÉAiÀiÁV ¥ÀjªÀwð¸ÀÄªÀ 

ªÀÄÄAiÀÄåªÀÅ EA¢UÀÆ MAzÀÄ ¸ÀA¥ÀæzÁAiÀÄªÁV 
ªÀÄÄAzÀÄªÀgÉzÀÄ §A¢zÉ.

UÀ®UÀ° CªÀé£ÀªÀgÀÄ EAvÀºÀ ̧ ÀA¥ÀæzÁAiÀÄªÀ£ÉßÃ DzsÁgÀªÁ 
VlÄÖPÉÆAqÀÄ, ²æÃPÀÈµÀÚ, gÀÄQätÂÃ, ¸ÀvÀå¨sÁªÀÄ, ¸ÀÄ¨sÀzÁæ, 
CdÄð£À, §®gÁªÀÄ ªÉÆzÀ¯ÁzÀ ¥ÁvÀæUÀ¼À£ÀÄß vÀªÀÄä 
gÀZÀ£ÉUÀ¼À°è C¼ÀªÀr¹, ºÁ¸ÀåzÀ ̄ ÉÃ¥ÀzÉÆqÀ£É ̈ sÀQÛAiÀÄ£ÀÆß 
¥ÀæZÉÆÃ¢¹zÁÝgÉ. EªÀgÀ 29 PÉÆÃ®Ä¥ÀzÀUÀ¼À£ÀÄß ¥Àæ¸ÀÄÛvÀ 
¯ÉÃR£ÀPÉÌ §¼À¹PÉÆ¼Àî¯ÁVzÉ. ºÀjzÁ¸À ¸Á»vÀåzÀ°è Cw 
ºÉaÑ£À PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß gÀa¹zÀ ºÉUÀÎ½PÉAiÀÄÄ 
EªÀjUÉ ¸À®ÄèvÀÛzÉ. EzÀPÉÌ PÁgÀt, EªÀgÀ fÃªÀ£ÀzÀ 
C£ÀÄ¨sÀªÀUÀ½gÀ§ºÀÄzÉA§ C©ü¥ÁæAiÀÄ«zÉ.

• ‘PÉÆÃ®Ä PÉÆÃ¯É¤ß PÉÆÃªÀÄ¯ÉAiÀÄgÀÄ CªÀÄäAiÀÄå’, 
‘PÉÆÃ¯ÉAzÀÄ ¥ÁrgÉ PÉÆÃªÀÄ¯ÉAiÀÄgÉ¯Áè’, ‘PÉÆÃ®£ÁqÀÄvÀ 
§AzÀÄ ¨Á¯ÉAiÀÄgÀÄ PÉÊªÀÄÄVzÀÄ’, ‘PÉÆÃ® PÉÆÃ¯É£Àß 
PÉÆÃ® PÀÈµÀÚAiÀÄå£À’, ‘PÉÆÃ® £ÀªÀgÀAUÀzÀ PÉÆÃ®’, 
‘PÉÆÃ® £ÀªÀgÀAUÀzÀ PÉÆÃ®’, ‘PÉÆÃ® PÉÆÃ¯É£Àß PÉÆÃ® 
PÉÆÃ¯ÁºÀ®£À’, ‘PÉÆÃ® PÉÆÃ¯É£Àß PÉÆÃ® PÀÈµÀÚ’, PÉÆÃ® 
PÉÆÃ¯É£Àß ªÀÄÄwÛ£À PÉÆÃ¯É¤ß’, ‘PÉÆÃ® PÉÆÃ¯É£Àß PÉÆÃ® 
PÁ®PÁ®PÉ’, ‘PÉÆÃ® PÉÆÃ¯É£Àß ªÀÄÄwÛ£À PÉÆÃ®’, ‘PÉÆÃ® 
PÉÆÃ¯É¤ß ®QëäÃ’,

‘PÉÆÃ® PÉÆÃ¯É¤ß «avÀæzÀ’, ‘PÉÆÃ® PÉÆÃ¯É¤ß 
£ÁUÀ±ÀAiÀÄ£À£À’, PÉÆÃ®Ä PÉÆÃ¯É¤ß ¯ÉÆÃPÀ£ÁAiÀÄPÀ’, 
‘ªÀÄAzsÀgÀzÀgÀ£ÉA¨ÉÆÃ PÉÆÃ®’, ‘PÉÆÃ¯ÉAzÀÄ ¥ÁrgÉ’, 
‘PÉÃ±ÀªÀ £ÁgÁAiÀÄt ²æÃ±À ªÀiÁzsÀªÀ’, ‘ªÀÄ®è ªÀÄ°èUÉ 
PÉÆÃ®’, ‘JwÛgÉ PÉÆÃ® Cyð¯É’, ‘ªÀÄÄvÀÄÛ gÀvÀßzÀ PÉÆÃ® 
ªÀÄvÉÛ ªÀÄ°èV PÉÆÃ®’, ‘¸ÀÄAzÀjAiÀÄgÉ®ègÀÄ EA¢gÉÃ±À£À’, 
‘PÉÆÃ¯ÉAzÀÄ ¥ÁrgÉ ¨Á¯É zËæ¥ÀwzÉÃ«’, ‘PÉÆÃ® 
PÉÆÃ¯É£Àß PÉÆÃ¯É’, ‘PÉÆÃ¯ÉAzÀÄ ºÁrgÉ ²æÃzÉÃ«AiÀÄgÀ’, 
‘PÉÆÃ®Ä PÉÆÃ¯ÉAzÀÄ ¹AzsÀÄ±ÀAiÀÄ£À£À’, ‘gÀ£ÀßzÁ a£ÀßzÀ 
PÉÆÃ®’ PÉÆÃ® PÉÆÃ¯ÉAzÀÄ PÉÆÃªÀÄ¯ÉAiÀÄgÉ®ègÀ’, 
‘ªÀÄZÀÑ£ÉÃwæAiÀÄjUÉ GavÀªÀ£É’, ‘§°èzÀ UÀÄgÀÄUÀ½UÉ 
§®èµÀÄÖ vÀvÀÛ÷é gÀa¹zÉ PÉÆÃ¯É’.

ªÉÄÃ¯É ºÉ¸Àj¹zÀ PÉÆÃ¯ÁlzÀ J¯Áè gÀZÀ£ÉUÀ¼ÀÆ, ¸ÀgÀ¼À, 
¸ÀÄ®¨sÀªÁzÀ DqÀÄ¨sÁµÉAiÀÄ°èzÉ. ªÀÄzÀÄªÉ ªÀÄ£ÉAiÀÄ°è 
¸ÁªÀiÁ£ÀåªÁV £ÀqÉAiÀÄÄªÀ ±Á¸ÀÛç, ¸ÀA¥ÀæzÁAiÀÄUÀ¼ÀÄ, 
©ÃUÀgÀÄUÀ¼À dA¨sÀ, ¤AzÉ, wgÀ¸ÁÌgÀ, GqÀÄUÉÆgÉ, 
GvÁìºÀUÀ¼À PÉÆqÀÄ PÉÆ¼ÀÄî«PÉ, »ÃUÉ ¥ÁvÀæUÀ¼À 
ªÀÄ£ÉÆÃzsÀªÀÄðUÀ½UÉ fÃªÀ ̈ sÁªÀ vÀÄA© PÀtÂÚUÉ PÀlÄÖªÀAvÉ 
ªÀÄ£ÉÆÃYÕªÁV awæ¹zÁÝgÉ. ªÀÄÄAiÀÄåzÀ ̧ ÀA¥ÀæzÁAiÀÄªÀµÉÖÃ 
C®èzÉ, ©üÃªÀiÁdÄð£ÀgÀ ¸ÁºÀ¸À, CdÄð£À£À §ÈºÀ£Àß¼ÉAiÀÄ 
ªÉÃµÀ, zÀ±ÁªÀvÁgÀ ªÀtð£É, §UÉ§UÉAiÀÄ ¨sÀPÀë÷åUÀ¼À 
¤ªÉÃzÀ£É, gÁ¸ÀQæÃqÉ, ºÉtÄÚªÀÄPÀÌ¼À ±ÀÈAUÁgÀ, ²æÃºÀjAiÀÄ 
ZÀvÀÄ«ðA±Àw gÀÆ¥ÀUÀ¼ÀÄ, ºÀ¢£Á®ÄÌ ¯ÉÆÃPÀUÀ¼À 
ªÀtð£É, ²æÃ PÀÈµÀÚ£À ¨Á®å°Ã¯É,  CµÀÖªÀÄ»¶AiÀÄgÀ 
ªÀtð£É »ÃUÉ ºÀvÀÄÛ ºÀ®ªÀÅ ¸ÀAzÀ¨sÀðUÀ¼ÀÄ PÉÆÃ¯ÁlzÀ 
ªÀÄnÖ£À°è gÀa¸À®ànÖzÉ. F J¯Áè ¥ÀzÀUÀ¼À ªÀÄÆ®PÀ 
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ºÀj¸ÀªÉÇðÃvÀÛªÀÄªÀ£ÀÄß ¸ÁgÀÄªÀÅzÀÄ CªÀé£ÀªÀgÀ ªÀÄÆ® 
GzÉÝÃ±ÀªÁVzÉ.

• ²æÃ ªÉÆÃºÀ£ÀzÁ¸ÀgÀÄ (1730-1815),EªÀgÀÄ 
²æÃ«dAiÀÄzÁ¸ÀgÀ zÀvÀÄÛ¥ÀÅvÀægÀÄ. EªÀgÀÆ PÀÆqÀ ºÀjzÁ¸À 
¸Á»vÀåPÉÌ ¸ÀÄ¼Á¢,QÃvÀð£É,GUÁ¨sÉÆÃUÀ ªÀÄvÀÄÛ 
¸ÀA¥ÀæzÁAiÀÄzÀ ¥ÀzÀUÀ¼ÉA§  ¥ÀæPÁgÀUÀ¼À°è vÀªÀÄä ¸Á»vÀå 
¸ÉÃªÉAiÀÄ£ÀÄß ¸À°è¹gÀÄvÁÛgÉ. ¸ÀA¥ÀæzÁAiÀÄzÀ ºÁqÀÄUÀ¼À°è 
ªÀÄÄRåªÁV PÉÆÃ¯ÁlzÀ ¥ÀzÀªÀ£ÀÄß gÀa¹zÁÝgÉ. 
¸ÀÄ¢üÃWÀðªÁzÀ,217 £ÀÄrUÀ½AzÀ PÀÆrzÀ F gÀZÀ£ÉAiÀÄ°è, 
ªÀÄzsÀéªÀÄvÀzÀ vÁgÀvÀªÀÄåªÀ£ÀÄß PÀÆ®APÀÄ±ÀªÁV 
w½¸ÀÄvÁÛgÉ.

DPÁ±Á©üªÀiÁ¤ ²æÃPÀAoÀ ªÀgÀ¥ÀÅvÀæ JA§ PÉÆÃ®Ä¥ÀzÀzÀ°è, 
¥ÀæwAiÉÆAzÀÄ vÀvÁÛ÷é©üªÀiÁ¤ zÉÃªÀvÉAiÀÄ£ÀÆß 
¥ÀÅgÀ¸ÀÌj¸ÀÄvÁÛ, CªÀjUÉ ¦æAiÀÄªÁzÀ SÁzÀåUÀ¼À£ÀÄß 
¤ªÉÃ¢¸ÀÄvÁÛ, CªÀjAzÀ D²ÃªÁðzÀªÀ£ÀÄß ¨ÉÃqÀÄªÀÅzÀÄ 
EªÀgÀ ªÉÊRj. ¸ÀÄ®¨sÀªÁzÀ ¥ÀzÀUÀ¼À°è zsÀé£ÁåxÀðUÀ¼À£ÀÄß 
§¼À¸ÀÄvÁÛ, ªÀÄÄArUÉUÀ¼ÀAvÉ EªÀgÀ PÉÆÃ¯ÁlzÀ 
¥ÀzÀUÀ¼À£ÀÄß CxÉðÊ¸À®Ä, ªÉÃzÀ, ¥ÀÅgÁt, ±Á¸ÀÛçUÀ¼À 
¸ÀA¥ÀÇtð Cj«£À CUÀvÀå«zÉ. 

• ºÀgÀ¥À£ÀºÀ½î ©üÃªÀÄªÀé , (1823-1903) ºÀjzÁ¹AiÀÄgÀ 
¸Á°£À°è ¤®ÄèªÀ ªÀÄvÉÆÛ§â ¥ÀæªÀÄÄR ªÀÄ»¼É. EªÀgÀ 
ºÉaÑ£À PÀÈwUÀ¼ÀÄ ¹ÛçÃAiÀÄgÀ zÉÊ£ÀA¢£À DqÀÄªÀiÁvÀÄUÀ¼ÀAvÉ, 
¥ÀzÀÝwUÀ¼ÀÄ, ¸ÀA¥ÀæzÁAiÀÄUÀ¼À£ÀÄß M¼ÀUÉÆArzÉ. 
EªÀgÀ gÀZÀ£ÉUÀ¼À°è ¹ÛçÃ ¸ÀºÀdªÁzÀ ªÀtð£ÉUÀ¼À£ÀÄß 
PÁtÄvÉÛÃªÉ. ««zsÀ §UÉAiÀÄ ¹ÃgÉUÀ¼ÀÄ, ¨sÀPÀê÷åUÀ¼ÀÄ, 
ºÀ§âUÀ¼ÀÄ, ªÀÄÄAiÀÄåzÀ ºÁqÀÄ, CªÀÅUÀ¼À »£Éß¯É ªÀÄvÀÄÛ 
¥sÀ®¥Áæ¦Û JAzÀÄ ªÉÊ«zsÀåªÀÄAiÀÄªÁzÀ PÀÈwUÀ¼À£ÀÄß 
gÀa¹zÁÝgÉ. ºÉtÄÚªÀÄPÀÌ½UÉ ¦æAiÀÄªÁzÀ PÁAiÀÄðUÀ¼À£ÉßÃ 
¸ÀÆZÀåªÁVlÄÖPÉÆAqÀÄ, ¤Ãw¨ÉÆÃzsÉUÀ¼À£ÀÄß, vÀvÀÛ÷éUÀ¼À£ÀÄß 
ºÉÃ¼ÀÄªÀ ©üÃªÀÄªÀé£ÀªÀgÀÄ, ºÀjzÁ¸À ¸Á»vÀåzÀ°è «±ÉÃµÀ 
¸ÁÜ£ÀªÀ£ÀÄß ¥ÀqÉ¢zÁÝgÉ JAzÀgÉ vÀ¥ÁàUÀ¯ÁgÀzÀÄ.

‘PÉÆÃ®Ä PÉÆÃ¯É¤ß PÉÆÃ¯É ªÀÄÄwÛ£À,PÉÆÃ®£ÉÆAiÀÄÄÝ 
¥ÁrgÉªÀÄä eÁtgÀAUÀUÉ JAzÀÄ, CªÀgÀ EµÀÖzÉÊªÀªÁzÀ 
gÀAUÀ£ÁxÀ£À ºÀvÀÄÛ CªÀvÁgÀUÀ¼À£ÀÄß ̧ ÀgÀ¼ÀªÁzÀ ̈ sÁµÉAiÀÄ°è 
ªÀtÂð¹zÁÝgÉ. ²æÃºÀjAiÀÄ ¥ÀwßAiÀÄgÁzÀ gÀÄQätÂÃ, 
¸ÀvÀå¨sÁªÀÄgÀ£ÀÄß ¸ÀA¨sÉÆÃ¢¸ÀÄvÁÛ, ¥Àæ±ÉßAiÀÄ£ÀÄß PÉÃ¼ÀÄvÁÛ 
PÉÆAqÁrgÀÄªÀ PÉÆÃ¯ÁlzÀ ¥ÀzÀªÁVzÉ.

E£ÀÆß C£ÉÃPÀ ºÀjzÁ¸ÀgÀÄUÀ¼ÀÄ PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß 
gÀa¹zÁÝgÉ, DzÀgÉ C£ÉÃPÀ PÁgÀtUÀ½AzÀ CªÀÅUÀ¼À£ÀÄß E°è 
¥ÀjUÀtÂ¸À¯ÁVgÀÄªÀÅ¢®è. F J¯Áè PÀÈwUÀ¼ÀÆ £ÀÈvÀåzÀ 
¥Àj¨sÁµÉUÉ ºÉÆAzÀÄªÀAwzÀÄÝ, PÉÆÃ¯ÁlzÀ gÀÆ¥ÀzÀ°è 
¥Àæ¸ÀÄÛvÀUÉÆ½¸À§ºÀÄzÁVzÉ. CzÀ£ÀÄß DzÀµÀÄÖ ¨ÉÃUÀ 
ªÉÃ¢PÉUÉ vÀgÀ¨ÉÃPÉA§ »jAiÀiÁ¸ÉAiÀÄ£ÀÄß ºÉÆA¢gÀÄvÉÛÃ£É.

¸ÀªÀiÁgÉÆÃ¥À : ºÀjzÁ¸À ¸Á»vÀåªÉA§ PÀqÀ°£À D¼ÀPÉÌ 
E½zÁUÀ ªÀiÁvÀæªÉÃ £ÀªÀÄUÉ CªÀÄÆ®åªÁzÀ ªÀÄÄvÀÄÛ, 

ºÀªÀ¼ÀUÀ¼ÀÄ zÉÆgÉAiÀÄÄªÀÅzÀÄ. CAvÉAiÉÄÃ CªÀgÀ ̧Á»vÀåªÀ£ÀÄß 
vÀ£ÀäAiÀÄvÉ, D¥ÁåAiÀÄvÉ¬ÄAzÀ C¦àPÉÆAqÁUÀ ªÀiÁvÀæªÉÃ 
CzÀgÀ »A¢£À ¨sÁªÀ£ÉUÀ¼À£ÀÄß CxÉðÊ¸À®Ä ¸ÁzsÀåªÁUÀÄ 
vÀÛzÉ. ¯ÉÆÃPÀ¤Ãw, «qÀA§£É, ¤AzÀ£É, °Ã¯ÉUÀ¼ÀÄ 
ªÀÄÄAvÁzÀªÀÅ ¨sÁªÀ£ÁvÀäPÀ gÀZÀ£ÉUÀ¼ÁzÀgÉ, PÀÈw, 
QÃvÀð£É, GUÁ¨sÉÆUÀ, ¸ÀÄ¼Á¢, ªÀÄÄArUÉ, zÀAqÀPÀUÀ¼ÀÄ 
EªÀgÀ gÀZÀ£ÉUÀ½UÁV §¼À¹PÉÆAqÀ UÉÃAiÀÄ ¥ÀæPÁgÀUÀ¼ÀÄ. 
¸ÀA¥ÀæzÁAiÀÄzÀ ¥ÀzÀUÀ¼ÉA§ «¨sÁUÀzÀ°è ºÀjzÁ¸ÀgÀÄ 
ªÀÄAUÀ¼À ¥ÀzÀUÀ¼ÀÄ,  GgÀÄluÉ ¥ÀzÀUÀ¼ÀÄ, DgÀw ¥ÀzÀUÀ¼ÀÄ, 
¯Á°¥ÀzÀUÀ¼ÀÄ, ºÀ¸ÉUÉ PÀgÉvÀgÀÄªÀ ºÁqÀÄUÀ¼ÀÄ, eÉÆÃ 
eÉÆÃ ¥ÀzÀUÀ¼ÀAvÉAiÉÄÃ PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÆ PÀÆqÀ 
gÀa¸À®ànÖªÉ. ‘DqÀÄ ªÀÄÄlÖzÀ ̧ ÉÆ¦à®è’ JA§ UÁzÉAiÀÄAvÉ, 
ºÀjzÁ¸ÀgÀÄ ªÀÄÄlÖzÀ «µÀAiÀÄªÉÃ E®èªÉ£Àß§ºÀÄzÀÄ. 
EzÀjAzÀ w½zÀÄ §gÀÄªÀÅzÉÃ£ÉAzÀgÉ, ºÀjzÁ¸ÀgÀÄ 
vÀvÉÆÛ÷Ãé¥ÀzÉÃ±ÀªÀ£ÀßµÉÖÃ  ªÀÄÄRåªÁVlÄÖPÉÆ¼ÀîzÉ, E¤ß 
vÀgÀ PÀ¯Á¥ÀæPÁgÀUÀ½UÀÆ CªÀgÀÄ PÉÆlÖ ¥ÁæªÀÄÄRåvÉ, 
¸Á»vÀåzÀ°è CªÀÅUÀ¼À£ÀÄß §¼À¹PÉÆArgÀÄªÀ jÃw, E°è 
£ÀªÀÄUÉ PÁt¹UÀÄvÀÛzÉ. PÉÆÃ¯ÁlªÀÇ PÀÆqÀ MAzÀÄ 
£ÀÈvÀå¥ÀæPÁgÀªÁVzÀÄÝ, ¸ÀÄ®¨sÀªÁV PÀ°vÀÄ, PÀ¯ÉvÀÄ 
DqÀ§ºÀÄzÁzÀAvÀºÀ ¸ÁªÀÄÆ»PÀ £ÀÈvÀå. EªÀÅUÀ¼ÀÄ vÁ¼À 
ªÀÄvÀÄÛ ®AiÀÄ§zÀÞvÉ¬ÄAzÀ PÀÆrzÀ gÀZÀ£ÉUÀ¼ÁVzÀÄÝ, 
¸Á»vÀåªÀÅ £ÀÈvÀåPÉÌ ¥ÀÇgÀPÀªÁV §¼À¹PÉÆ¼Àî®àqÀÄvÀÛzÉ. 
ºÀjzÁ¸ÀgÀ EAvÀºÀ gÀZÀ£ÉUÀ¼ÀÄ ¸ÁPÀµÀÄÖ ¸ÀASÉåAiÀÄ°è 
zÉÆgÉvÀgÀÆ, CªÀÅUÀ¼À£ÀÄß ¸ÀAVÃvÀ ªÀÄvÀÄÛ £ÀÈvÀå PÉëÃvÀæUÀ¼ÀÄ 
¸ÀªÀÄ¥ÀðPÀªÁV §¼À¹PÉÆAr®è.

J¯Áè ºÀjzÁ¸ÀgÀÄ PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß gÀa¹®è. EzÀPÉÌ 
C£ÉÃPÀ PÁgÀtUÀ¼ÀÆ EgÀ§ºÀÄzÀÄ. zÉÃ±ÀzÀ ¸ÁªÀiÁfPÀ, 
gÁdQÃAiÀÄ ¥Àj¹ÜwAiÀÄÄ ºÀzÀUÉnÖgÀÄªÀ ¸ÀªÀÄAiÀÄzÀ°è, 
d£ÀjUÉ £ÉÊwPÀ§®ªÀ£ÀÄß PÉÆlÄÖ zsÀÈqÀ¸ÀªÀiÁdªÀ£ÀÄß 
¤«Äð¸ÀÄªÀ dªÁ¨ÁÝjAiÀÄ£ÀÄß ºÉÆvÀÛªÀgÀÄ ºÀjzÁ¸ÀgÀÄ. 
DzÀÝjAzÀ d£ÀUÀ¼À DvÀä¸ÉÜÊAiÀÄðªÀ£ÀÄß ºÀÄjzÀÄA©¸ÀÄªÀ 
¸À®ÄªÁV, ºÀjzÁ¸ÀgÀÄ C£ÉÃPÀ QÃvÀð£ÉUÀ¼À£ÀÄß 
gÀa¹zÀgÀÄ. PÀ¯Á¥ÀæPÁgÀUÀ¼ÀÄ DzÀåvÉAiÀÄ£ÀÄß ¥ÀqÉAiÀÄzÉÃ 
»AzÉ ¸ÀjzÀªÀÅ. ²æÃ ªÁå¸ÀgÁdgÀ gÀZÀ£ÉUÀ¼À°è MAzÀÄ 
PÉÆÃ¯ÁlzÀ ¥ÀzÀªÀÅ ¹QÌzÀÝgÀÆ, CªÀgÀ ²µÀågÁzÀ ²æÃ 
¥ÀÅgÀAzÀgÀzÁ¸ÀgÀ gÀZÀ£ÉUÀ¼À°è PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÄ 
PÁt¹UÀ¢gÀÄªÀÅzÀÄ E°è ¸ÉÆÃfUÀzÀ ¸ÀAUÀwAiÀiÁVzÉ. 
KPÉAzÀgÉ, CªÀgÀÄ ºÉÃ¼ÀzÀ, ªÀÄÄlÖzÀ «µÀAiÀÄ«®è. CªÀgÀÄ 
gÀa¹gÀ§ºÀÄzÁzÀ £Á®ÄÌ ®PÀë J¥ÀàvÉÛöÊzÀÄ ̧ Á«gÀ ¥ÀzÀUÀ¼À°è, 
EA¢UÉ £ÀªÀÄUÉ zÉÆgÉwgÀÄªÀÅzÀÄ ºÀ®ªÀÅ ¸Á«gÀ PÀÈwUÀ¼ÀÄ 
ªÀiÁvÀæ. «dAiÀÄ£ÀUÀgÀzÀ, ºÀA¥ÉAiÀÄ zÉÃªÁ®AiÀÄUÀ¼À°è 
¥ÀnÖPÉUÀ¼À°è £ÁªÀÅ PÉÆÃ¯ÁlzÀ ²®àUÀ¼À£ÀÄß PÁtÄvÉÛÃªÉ. 
CA¢£À PÁªÀåUÀ¼À°è PÀ¯ÉUÉ ¹PÀÌ ªÀiÁ£ÀåvÉ, ¥ÉÇæÃvÁìºÀ, 
¥ÀÅgÀ¸ÁÌgÀUÀ¼À£ÀÄß PÁtÄvÉÛÃªÉ. EµÉÖ¯Áè ¥ÀÅgÁªÉ, 
ªÀiÁ»wUÀ½zÀÝgÀÆ, ²æÃ¥ÀÅgÀAzÀgÀzÁ¸ÀgÀ  gÀZÀ£ÉUÀ¼À°è 
PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÄ £ÀªÀÄUÉ zÉÆgÉw®èªÁVgÀÄªÀÅzÀÄ 
D±ÀÑAiÀÄðPÀgÀªÁzÀ «µÀAiÀÄªÁVzÉ. CªÀgÀ EvÀgÀ 
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PÀÈwUÀ¼ÀAvÉAiÉÄÃ EªÀÅUÀ¼ÀÆ £Á±ÀªÁVgÀÄªÀ ̧ ÁzsÀåvÉUÀ½ªÉ. 
«dAiÀÄ£ÀUÀgÀ ¸ÁªÀiÁædåzÀÀ ¥ÀvÀ£ÀzÀ £ÀAvÀgÀzÀ°è, 
¥ÀgÀQÃAiÀÄgÀ DqÀ½vÀzÀ ¥Àæ¨sÁªÀ £ÀªÀÄä ¸ÀA¸ÀÌçw, ¸Á»vÀå 
ªÀÄvÀÄÛ PÀ¯ÉUÀ½UÉ ¸ÁPÀµÀÄÖ WÁvÀªÀ£ÀÄßAlÄªÀiÁrvÀÄÛ. F 
PÁgÀt¢AzÀ¯ÉÃ £ÀªÀÄUÉ Qæ.±À.17£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ £ÀAvÀgÀzÀ 
ºÀjzÁ¸ÀgÀ PÀÈwUÀ¼À°è PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼ÀÄ ºÉZÁÑV 
zÉÆgÀQ®è JA§ÄzÀÄ ¸ÀA±ÉÆÃzsÀPÀgÀ C©ü¥ÁæAiÀÄ.£ÀAvÀgÀ 
§AzÀ ºÀjzÁ¸ÀgÀÄUÀ¼À gÀZÀ£ÉUÀ¼À°,è C°è°è, MAzÉÆAzÀÄ 
PÉÆÃ¯ÁlzÀ ¥ÀzÀªÀ£ÀÄß C¥ÀgÀÆ¥ÀªÁV PÁtÄvÉÛÃªÉ. DzÀgÉ 
UÀ®UÀ° CªÀé£ÀªÀgÀ gÀZÀ£ÉUÀ¼À°è CwºÉaÑ£À ¸ÀASÉåAiÀÄ°è 
PÉÆÃ¯ÁlzÀ ¥ÀzÀUÀ¼À£ÀÄß UÀÄgÀÄw¸ÀÄvÉÛÃªÉ. EzÀPÉÌ PÁgÀt, 
CA¢£À ºÀ½îAiÀÄ d£ÀfÃªÀ£ÀªÀÅ gÁdQÃAiÀÄ ¥Àæ¨sÁªÀPÉÌ 
M¼ÀUÁUÀzÉ, vÀ£Àß ¸ÀéAwPÉAiÀÄ£ÀÄß G½¹PÉÆArzÀÝgÀ 
PÀÄgÀÄºÀ£ÀÄß CªÀé£ÀªÀgÀ ¥ÀzÀUÀ¼À°è PÁtÄvÉÛÃªÉ. F 
¥ÀzÀUÀ¼ÀÄ ªÀÄvÀÄÛ PÉÆÃ¯ÁlzÀ ¥ÀæPÁgÀUÀ¼ÀÄ UÁæªÀÄUÀ¼À°è 
fÃªÀAvÀªÁVzÀÝªÀÅ JA§ÄzÀÄ EzÀjAzÀ ¸ÀàµÀÖªÁUÀÄvÀÛzÉ.

¥ÀÅgÁt, ±Á¸ÀÛç UÀæAxÀUÀ¼ÀÄ, PÁªÀå ¥ÀgÀA¥ÀgÉAiÀÄ »£Éß¯É 
AiÀÄ°è PÉÆÃ¯ÁlªÀÅ, MAzÀÄ ªÀiÁUÀð¥ÀgÀA¥ÀgÉAiÀÄ £ÀÈvÀå 
§AzsÀªÁV ¥Àæ¸ÀÄÛvÀUÉÆ¼ÀÄîwzÀÄÝzÀÄ PÀAqÀÄ§gÀÄvÀÛzÉ. DzÀgÉ 
EA¢UÉ PÉÆÃ¯ÁlªÀÅ MAzÀÄ eÁ£À¥ÀzÀ PÀ¯ÉAiÀiÁUÀµÉÖÃ 
G½zÀÄPÉÆArgÀÄªÀÅzÀÄ, F PÀ¯Á¥ÀæPÁgÀPÉÌ ¸ÀAzÀ 
CUËgÀªÀzÀ ¥Àj¹ÜwAiÀiÁVzÉ. £ÀªÀÄä ¸ÀA¸ÀÌçwAiÀÄ ¨ÉÃgÀÄ 
UÀ¼ÁzÀ ¸ÀA¥ÀæzÁAiÀÄUÀ¼ÀÄ, PÀ¯Á¥ÀæPÁgÀUÀ¼ÀÄ EA¢UÉ 
£À²¹ºÉÆÃVªÉ. CªÀÅUÀ¼À£ÀÄß ¥ÀÅ£ÀgÀÄfÓÃªÀ£ÀUÉÆ½¸À®Ä, 
¸Á»vÀåzÀ Cj«£À eÉÆvÉUÉ, PÀ¯ÉAiÀÄ ªÀÄºÀvÀéªÀ£ÀÆß 
w½AiÀÄÄªÀ CUÀvÀå«zÉ. ºÀjzÁ¸ÀgÀ EAvÀºÀ ¸ÀA¥ÀæzÁ 
AiÀÄzÀ ¥ÀzÀUÀ¼ÀÄ PÀ¯ÁªÀiÁzsÀåªÀÄUÀ¼À°è ¥Àæ¸ÁgÀ ªÀÄvÀÄÛ 
¥ÀæZÁgÀUÉÆAqÁUÀ ªÀiÁvÀæ, EªÀÅUÀ¼À »£Éß¯ÉAiÀÄÄ 
d£ÀªÀiÁ£À¸ÀzÀ°è ¥ÀjuÁªÀÄPÁjAiÀiÁV ¤®ÄèvÀÛzÉ. 
ªÀÄÄA§gÀÄªÀ ¦Ã½UÉUÉ £ÀªÀÄä ¸Á»vÀå, PÀ¯É ªÀÄvÀÄÛ 
¸ÀA¥ÀæzÁAiÀÄUÀ½UÉ ̧ À®è¨ÉÃPÁzÀ UËgÀªÀ, ̧ ÁÜ£ÀªÀiÁ£ÀUÀ¼À£ÀÄß  
zÉÆgÀQ¹PÉÆlÖAvÁUÀÄvÀÛzÉ.  

F ¯ÉÃR£ÀªÀÅ ¸ÀA±ÉÆÃzsÀPÀgÀ ¦.ºÉZï.r ¥Àæ§AzsÀzÀ 
MAzÀÄ ¨sÁUÀªÁVzÀÄÝ, EzÀPÁÌV ¸ÀºÀPÀj¹ ªÀiÁUÀðzÀ±Àð£À 
ªÀiÁrzÀ qÁ.PÀgÀÄuÁ «dAiÉÄÃAzÀægÀªÀjUÀÆ, 
qÁ.UÉÆÃPÀÄ®£ÁxïgÀªÀjUÀÆ UËgÀªÀ¥ÀÇtð  
zsÀ£ÀåªÁzÀUÀ¼À£ÀÄß ¸ÀªÀÄ¦ð¸ÀÄvÉÛÃ£É. PÀÈwUÀ¼À£ÀÄß 
ºÀÄqÀÄPÀÄªÀ°è, CªÀÅUÀ¼À£ÀÄß CxÉð¸ÀÄªÀ°è ¸ÀºÀPÀj¹zÀ £À£Àß 

¥ÀÇdå vÀAzÉAiÀÄªÀjUÀÆ ªÀÄvÀÄÛ ‘ªÀÄÄAiÀÄå’ ¸ÀA¥ÀæzÁAiÀÄzÀ 
§UÉÎ ªÀiÁ»wAiÀÄ£ÀÄß PÉÆlÄÖ ºÁgÉÊ¹zÀ ²æÃªÀÄw. 
¥sÀ®ÆÎ¨Á¬Ä G¥ÁzsÉå gÀªÀjUÀÆ £À£Àß «£ÀªÀÄævÉAiÀÄ 
£ÀªÀÄ¸ÁÌgÀUÀ¼À£ÀÄß ¸À°è¸ÀÄvÉÛÃ£É. ¸ÉßÃ»vÉAiÀiÁzÀ «zÀÄ¶. 
¥À¢ä¤ ²æÃzsÀgï(£ÀÈvÀå ¸ÀA±ÉÆÃzsÀQ) F ¯ÉÃR£ÀPÉÌ 
CUÀvÀåªÁzÀ DPÀgÀUÀ¼À£ÀÄß PÉÆlÖ G¥ÀPÁgÀªÀ£ÀÄß 
UËgÀªÀ¢AzÀ ¸Àäj¸ÀÄvÉÛÃ£É.

UÀæAxÀIÄt ;

• ¥ÀzÀUÀw ¥ÁzÀUÀw- qÁ.vÀÄ¼À¹Ã gÁªÀÄZÀAzÀæ, ¥ÀæPÀlt 
«¨sÁUÀ, ¥Àæ¸ÁgÁAUÀ, PÀ£ÀßqÀ «±Àé«zÁå®AiÀÄ, ºÀA¦.

• £ÀÈvÀå®PÀëtA - ¥ÉÇæ.dAiÀiÁ, JgÀqÀ£ÉAiÀÄ ªÀÄÄzÀæt 
2009, ¨ÉAUÀ¼ÀÆgÀÄ.

• ²æÃ ªÁå¸ÀgÁAiÀÄgÀ PÀÈwUÀ¼ÀÄ(¥ÀArvÀ DªÀÈwÛ) • n.J£ï. 
£ÁUÀgÀvÀß, PÀÄªÉA¥ÀÅ CzsÀåAiÀÄ£À ¸ÀA¸ÉÜ, ªÉÄÊ¸ÀÆgÀÄ 
«±Àé«zÁå¤®AiÀÄ 2001, ªÀiÁ£À¸À UÀAUÉÆÃwæ, ªÉÄÊ¸ÀÆgÀÄ.

• PÁRAqÀQÃ ²æÃ ªÀÄ»¥ÀwgÁAiÀÄgÀ QÃvÀð£ÉUÀ¼ÀÄ (¨sÁUÀ 
1)- ¸ÀªÀÄUÀæ zÁ¸À¸Á»vÀå ¸ÀA¥ÀÅl-6,¨sÁUÀ-1, 2003, 
PÀ£ÀßqÀ ªÀÄvÀÄÛ ¸ÀA¸ÀÌÈw ¤zÉðÃ±À£Á®AiÀÄ, ¨ÉAUÀ¼ÀÆgÀÄ.

• UÀ®UÀ° CªÀé£ÀªÀgÀ QÃvÀð£ÉUÀ¼ÀÄ - ¸ÀªÀÄUÀæ 
zÁ¸À¸Á»vÀå, ¸ÀA¥ÀÅl-7,2003, PÀ£ÀßqÀ ªÀÄvÀÄÛ ¸ÀA¸ÀÌÈw 
¤zÉðÃ±À£Á®AiÀÄ, ¨ÉAUÀ¼ÀÆgÀÄ.

• ²æÃ ¥Àæ¸À£Àß ªÉAPÀlzÁ¸ÀgÀ QÃvÀð£ÉUÀ¼ÀÄ - ¸ÀªÀÄUÀæ 
zÁ¸À¸Á»vÀå, ¸ÀA¥ÀÅl-8,2003, PÀ£ÀßqÀ ªÀÄvÀÄÛ 
¸ÀA¸ïÌÈw ¤zÉðÃ±À£Á®AiÀÄ, ¨ÉAUÀ¼ÀÆgÀÄ.

• ªÉÆºÀ£ÀzÁ¸ÀgÀÄ ªÀÄvÀÄÛ EvÀgÀ ºÀjzÁ¸ÀgÀ QÃvÀð£ÉUÀ¼ÀÄ 
- ¸ÀªÀÄUÀæ zÁ¸À¸Á»vÀå, ¸ÀA¥ÀÅl-13,2003, PÀ£ÀßqÀ 
ªÀÄvÀÄÛ ¸ÀA¸ÀÌÈw ¤zÉðÃ±À£Á®AiÀÄ, ¨ÉAUÀ¼ÀÆgÀÄ.

• ºÀgÀ¥À£ÀºÀ½î ©üÃªÀÄªÀé£À PÀÈwUÀ¼ÀÄ - ¸ÀªÀÄUÀæ 
zÁ¸À¸Á»vÀå, ¸ÀA¥ÀÅl-19,2003, PÀ£ÀßqÀ ªÀÄvÀÄÛ 
¸ÀA¸ÀÌÈw ¤zÉðÃ±À£Á®AiÀÄ, ¨ÉAUÀ¼ÀÆgÀÄ.
• Nritta Ratnavali by Jayasenapati – Transation by Dr.Pap-
pu venugopal, Dr.Yashoda Thakore, 2013,Kakatiya Heritage 
Trust,Warangal.ISBN 978-93-5104-992-0.

• Traditional Indian Theatre-Multiple streams – Kapila Vat-
syayan, National Book Trust,India, First reprint 2007,New Del-
hi. ISBN81-237-4461-7.
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IMPORTANCE OF LIFE SKILLS IN BUILDING AN INDEPENDENT HOME MAKER

 Veena
Asha “THE HOPE”, a concelling and art therapy center to avail the wellbeing. E-Mail:- veenasuresh1996@gmail.com

A homemaker is always thought to be a married women whose main occupation is caring for her family and managing household 

affairs. She is always considered to be dependent however educated and efficient she may be. The 21st century home maker needs 
to be a multitasker to handle any situation wisely. She also needs life skills every day to face new challenges that may come due 

to conflict or disappointment in family and children. The prime task is to prioritize time and has to be smart in managing her work. 
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Key #1 says that, “what your kids see you do as they grow up, is what you’ll likely see them do when they’ve grown up”. 
Children learn what they “Live”
If a child lives with criticism, he learns to condemn.

If a child lives with hostility, she learns to fight. 
If a child lives with shame, he learns to feel guilty. 

Nowadays woman are facing a lot of problem in maintaining their self-respect and coping with the increasing pace and changing 
lifestyle. They need new skills to deal with stress, frustration and depression commonly found in young ones. They need to develop 

additional skills to sustain in this fast transformations in technology that has a profound impact on the younger generation. 

Key #2: Giving the Gift of Time
This second key to building strong families is the simplest but also one of the most difficult.
Key #3: Power of Nourishing Love
I purchased more plants but this time I followed all the instructions carefully. Guess what? My plants grew and blossomed and 
flourished. Why? Because this time I had truly nourished them.
It is important for the homemaker to discover and organize each work in order to achieve efficiency, ease and comfort by using life 
skills. 

Life skills are skills everyone needs to deal with effectively with the modern day challenges these may be at school, home, workplace 

or personal life.

Benefits of life skills
• They help us find new ways of thinking and problem solving
• Build self-confidence and commination skills.
• Develop a greater sense of self awareness

• Helps to respect diversity

• Gives flexibility and adaptability to different roles
• Improves learning and creative thinking which intern helps her to empower and excel in achieving her goal.

Key #4: Cultivating an Encouraging Environment
Life skills is a tool to cultivate leadership qualities and develop a new career as a professional and boost employability in women. 

Life skills training has become an important learning process which will empower a homemaker to transform herself to an efficient 
manager.

A homemaker means a woman who sacrifices every com-
fort, her own wellbeing and personal time to keep her fam-

ily happy and comfortable.

A homemaker is always thought to be married women whose 
main occupation is caring for her family and managing house-
hold affairs. She is always considered to be dependent howev-
er educated and efficient she may be. The 21st century home 
maker needs to be a multitasked to handle any situation wise-
ly. She also needs life skills every day to face new challeng-
es that may come due to conflict or disappointment in family 
and children. The prime task is to prioritize time and has to be 
smart in managing her work. 

Life skills are the art of leading life of contentment and 
reconciliation : Life skills are abilities that help mental wellbe-
ing and competence in young people as they face hard core 
realities of life. It helps to have a positive attitudetowards per-
sonal development and holistic approach change in different 
traits in our own self. Life skills in large teaches to deal with 
the challenges, disabilities and psychological problems that 
we face in life.

UNICEF supported a campaign to get girls into school in Tajik-
istan by giving them life skill training. The women in this valley 
are working as farmers and with limited income so they can 
educate only the boys. The men of the family are working far 
away to earn money as there is lack of opportunities to work. 

Families pull their girls out of school due to extreme poverty. 
UNICEF used LIFE SKILLS to teach girls practical domestic 
skills which made them earn their living.  

Now the advantage of these skills is very evident when we see 
women doing wonders in their lives. They are occupying the 
highest positions in society and made a mark of excellence 
on the international platform too. Today’s woman is no less 
than a man in all walks of life. Successful Women are reaching 
out worldwide using new technology and social media. The 
learning process has become so easy and efficient. Womena-
re becoming economically independent too. The government 
also funds and encourages woman entrepreneurs and small 
scale industry Business.Ladies at home today, are smart in 
making use of their hobbies to earn money as its low budget, 
no lossearning and thereby setting an ideal example to many 
aspiring homemakers.  

The road to success is always difficult : A woman has to 
have a lot of courage and meticulous effort to make her dream 
come true. What distinguishes anormal person to a leader 
is about their urge to grow, gain knowledge, work towards 
self-improvement and move ahead to mend their personality.

“The lotus flower rises itself to the level of water. Greatness of 
women rises with their mental strength. We all know that our 
mind is everything! What you think you become!“

Many women in and around us are doing extraordinary work 
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as entrepreneurs in different fields such as writing blogs, pro-
viding tiffin services, psychotherapist, managing educational 
institutions, fashion designers, running dance and music 
classes ,physiotherapist, tutors, event managers, personality 
developers, running play homes and so on. It is significant to 
note that a large number of them are homemakers.

A SHEROES report on woman at work, India 2014 shows 
mothers contribute as much as 11 percent of woman entrepre-
neurs in the country. Thought the concept of work from home 
has gained prominence; moms say it’s better to redefine their 
career path by engaging themselves in a line they are pas-
sionate about. Always, taking care of kids and family, top the 
priority list.

It’s very vital that all women need to have their ME time (when 
she is engaged in doing what gives her happiness) for their 
personal development. A woman with strong will power only, 
can raise her children as exceptional achievers.

“What your kids see you do, as they grow up, is what you’ll 
likely see them do when they’ve grown up”
Children learn what they “Live”
If a child lives with criticism, he learns to condemn.

If a child lives with hostility, she learns to fight.
If a child lives with shame, he learns to feel guilty.

There is a need for a joyful, loveable, caring and disciplined 
environment for the child to grow. A good parent needs to care-
fully work upon themselves and children. The talents and traits 
that we exhibit are sure to be influencing our children. They are 
very adaptive and haveterrific learning skills. We need to cre-
ate supportive atmosphere to our children by involving them in 
creative and productive activity rather than making them gad-
get gurus. Extensive influence of internet on young children is 
seen to make them dependent and addicted to technology for 
even the basic understanding.

Giving the Gift of Time : The key to building strong families is 
the simplest but also one of the most difficult.Every child has 
the right to spend quality time with their parents. It is the prime 
responsibility of the mother to see that child gets full attention 
from father as well as the family. Creative parenting means to 
know more and more about their child. We can make our child 
happy by writing five most favorite things it likes to do, share 
and enjoy. This will improve our understanding between us. 
The more we listen the more they will share. Taking them to 
visit care giving homes, orphanages and old age homes will 
make them kind and good human beings.

Power of Nourishing Love : It’s a privilege to be a parent. 
Children are the gift of love given by the creator to us. They 
are very precious. We need to protect them in a loving and 
thoughtful environment which leads to their all-round develop-
ment.It is important for the homemaker to discover and orga-
nize each work in order to achieve efficiency, ease and comfort 
by using life skills. In this way she can have more time for 
herself, and children.

I purchased more plants but this time I followed all the instruc-

tions carefully. Guess what? My plants grew and blossomed 
and flourished. Why?  Because this time, I had truly nourished 
them.

Cultivating an Encouraging Environment : From toddlers 
to teenagers everyone needs attention and encouragement to 
do better. Homemaker needs to be expertise in exploring new 
techniques in cultivating an encouraging environment.

Suppose the child is writing a competitive exam, homemaker 
can download information related to the subject, study material 
and hard work for excellence, helping her child in time man-
agement. Study says good and healthy food is very important 
for a sharp brain, cooking is a vigorous activity of a mom. We 
need to teach our children Life skills are skills everyone needs 
to acquire to effectively deal with the modern day challenges. 
These may be at school, home, workplace or personal life.
Life skills are often taught in the field of parenting through the 
observation and experience of the child. 

Importance and Need For Life Skill Training For Home-
makers : Life skills have been defined by the World Health 
Organization as the abilities for adaptive and positive behavior 
that enable individuals to deal effectively with the demands 
and challenges of everyday life.

The purpose of teaching a specific skill is to improve, redefine 
their lives. Parenting itself can be considered as a set of life 
skills which can be taught or comes naturally to a person. Ed-
ucating a person in skills for dealing with pregnancy and par-
enting can also coincide with additional life skills development 
for the child and enable the parents to guide their children in 
adulthood.

The teaching of a specific skill may include emphasis and 
fine-tuning. Professional attitude is a must for a homemak-
er. Homemaking is a profession, by itself, with its own set of 
knowledge, skills and abilities that must be learned if the work 
is to be done well.

Managing household Resources : The Beauty of the 
homemaker’s task is the opportunity to create and maintain 
a physical, social and financial environment that supports 
and promotes the well-being of all the individuals within the 
home. It is a complex job with many mechanisms. She has 
to be acquainted to use modern appliances for efficient time 
management.

In the Kitchenhomemakers can do wonders with the help of 
internet, YouTube, Facebook and other learning apps.It’s just 
that she needs to be a passionate cook.  For homemakers 
gaining the knowledge, skills and abilities necessary to be 
good cooks in the kitchen can contribute to success in the 
other areas of family life.They also need to develop additional 
skills to sustain in these fast transformations in technology that 
has a profound impact on the younger generation.

The benefits of life skills in ones life : The major issue that 
arises is why is there a large percentile of women who still 
don’t want to adapt to new ways of healthy wellbeing. There is 
lot of need to expand our awareness and train homemakers/
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moms to be independent thinkers. Only then we can build an 
active, informative and efficient family. Nowadays woman are 
facing a lot of problem in maintaining their self-respect and 
coping with the increasing peace and changing lifestyle. They 
need new skills to deal with stress, frustration and depression 
commonly found in young ones.

We need to accept the fact that women undergo a lot of chang-
es in life from a girl to a mother. The journey is a metamorpho-
sis that is followed by many hormonal and physical changes. 
These lead to emotional, psychological and mental stress.  To 
combat with her inner engineering she needs a lot of self-con-
fidence and love to live happily. Here comes the need of life 
skill. She needs to understand and evaluate herself to maintain 
the decorum and harmony in any worst circumstance. Here 
there is the need to learn and practice life skills, the benefits of 
learning life skills are giving us quality time to understand and 
reciprocate.

ROLE OF LIFE SKILLS TO BUILD STRONG HOMEMAK-
ERS

Healing for the spirit, soul and body : This is all about holis-
tic approach to calm an agitated mind and soul, giving peace, 
hope and restore confidence in one’s life. Sculptures have im-
mense power to heal emotional challenges and overcome our 
disabilities.sacred books like Shree Bhagavad-Gita, Khorana 
and Bible may help the person find hope and satisfaction in 
spirituality.

Ownership for themselves and their family : Sometime 
women get engaged so much in helping others that their per-
sonal as well as family time is lost. This leads to discomfort and 
irritation to children. She needs to concentrate on her disability 
to manage time. Training herself to use modern technology 
and getting acquainted to quick and efficient working habits 
will make great difference.

Motivation to begin again : Women after along break in her 
careerbe it as mother or even marriage need strength and skill, 
to manage both personal as well as family requirements. They 
are usually not able to balance between home and new job 
challenges which require more attention. This makes them 
sacrifice the career growth to hose hold. 
Empowerment to stand : This is to facilitateholistic develop-
ment and enhance employability in women by using life skills. 
Many NGOs are doing excellent work on this regard to help 
economically challenged women. Today with their own skill 
they can do wonders at home, jobs like running a beauty par-
lor, home services for nursing and child care, training people in 
soft skills and making candles, fine arts ect. 
Mentoring to succeed : Sometimes homemakers are so de-
motivated that they don’t even come out of their comfort zones 
to learn and exhilarate, however talented they maybe. Even 
with many health complaints they are not ready to change. 
Such cases need more mentoring to succeed. The therapist 
needs to motivate them to understand the need for transfor-
mation.

Alignment for their future : Life is very unpredictable we 
need to arrange our financial resources in such a way that, AT 
any point of time one is ready to face it with confidence. Plan-
ning and small savings are essential. Today all big investments 
begin with a small start. There are various companies offering 
small investment plans. A homemaker needs to be skillful in 
choosing the right one .

Knowledge to overcome all obstacles : Home maker needs 
epithetical knowledge today, that which teaches real life re-
sponsibilities and dealing with itwisely. Overcoming all obsta-
cles with a positive mind is what life skill is all about. If she 
needs to take the complete responsibility of family and also be 
a bread winner due to unfortunate incidents like divorce, ac-
cident and victim of domestic violence by husband education 
is the answer. There are many short term courses offered by 
many universities and institutes like NIIT which will make them 
lead a respectable life.

Encouragement to persevere : This is very important as they 
become judgmental about themselves, accept defeat easily.  
They need to be with nonjudgmental people rather than being 
alone. Women need Self-motivation to come out of their ste-
reotype services that are always directed at mothers.

Reverence for life, love and truth : All need to understand 
that life is a natural biological and physical transformation of 
a person maturing from life to truth. Woman as a homemaker 
occupies an evident part of her children’s life. As she grows 
old she needs to step backward to move forward. Love without 
expectations. Live a life in serenity.
Service to the community : Every woman has to develop a 
conscious mind to give back whatever our mother earth has 
given us. This can be an awareness to protect and preserve 
resources to the future generations to come, to render ser-
vices at community functions and take part in collective activity 
in our society. Being event manager a woman can be a won-
derful creative person. 

Life is 10% what happens to us and 90% how we react to it. 
Courage, Generosity, Knowledge and Motivation are the four 
Essential Elements of a Successful Life. 
LIFE SKILLS: Some of the important life skills identified 
through by the World Health Organization (WHO)

• Problem solving

• Creative thinking

• Decision Making

• Critical thinking

• Effective communication

• Interpersonal relationships

• Self-awareness/Mindfulness

• Assertiveness
• Empathy

• Coping with stress, trauma and loss
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• Resilience

The impact of life skills on human well-being globally: 
Many life skills programs are offered when traditional fam-
ily structures and healthy relationships have broken down, 
whether due to parental lapses, divorce or due to issues with 
the children (such as substance abuse or other risky behavior. 
For example, the International Labour Organization is teaching 
life skills to ex-child laborers and at-risk children in Indonesia 
to help them avoid and to recover from worst forms of child 
abuse.

The UNICEF Evaluation Office suggests that “there is no 
definitive list” of psychosocial skillsnevertheless UNICEF 
enumerates psychosocial and interpersonal skills are gener-
ally well-being oriented and essential alongside literacy and 
numeracy skills. Since it changes its meaning from culture to 
culture and life positions, it is considered as a concept that is 
elastic in nature. But UNICEF acknowledges Collaborative for 
Academic, Social and Emotional Learning (CASEL) identified 
social and emotional life skills.

Life skills are a product of synthesis of many skills are devel-
oped simultaneously by and in practice,like humor-Humor al-
lows a person to feel in control of a situation and make it more 
manageable in perspective. It allows the person to release 
fears, anger, and stress & achieve a qualitative life.

For example, decision-making often involves critical thinking 
(“what are my options?”) and values clarification (“what is im-
portant to me?”), (How do I FEEL about this?”). Ultimately, the 
interplay between the skills is what produces powerful behav-
ioral outcomes, especially where this approach is supported 
by other strategies.

Life skills can vary from financial literacy, through sub-
stance-abuse prevention, to therapeutic techniques to deal 
with disabilities such as autism.Life skills curricula designed 
for K-12 often emphasize communications and practical skills 
needed for successful independent living as well as for devel-
opmental-disabilities/special-education students with an Indi-
vidualized Education Program (IEP).

The most important issue of life which needs to be addressed 
at an early stage is mid-life crisis, also known as midlife blues.

A midlife crisis is a very natural biological and physiological 
process of a person maturing. This can also mean that person 
has to step backward to move on. Care and concern has to be 
taken as, such people feel trapped and cornered. Changeisn’t 
easy and the prospects of change often paralyze the strongest 
person. Some times to pause in awareness itself is the change 
needed. Now here pause means to be in an active process 
of examining potentials and considering options that fit best 
in our life.We need to know that homemakers are the first to 
be affected with all kinds of psychological, physiological and 
emotional stress as they ironically wait in tolerance thinking 
“it will go away with patience”. Ignoring there is a problem, is 
another concern. 

Life skills being taught as course of study have made me a 
strong individual who is ready to face any worst situation of life. 
In the due course of learning I realized that I was in a phase of 
my mid-life blues and needed help to address it. People may 
resist change as they age, but everyone does evolve within 
their lives as they get older.

For example there is a mother who is a party freak, free type 
and irresponsible person then the children are lonely and intro-
verts. Here the home maker who is permissive.

In a case where the husband is bossy and controlling his wife, 
wife is patently tolerant, the child grows to be an arrogant 
angry and disappointed person this is a case of acquiescent 
homemaker.

When there is equality, respect and harmony between each 
other children grow to be assertive, achievers, such moms are 
democrats. They know to skillfully handle issues.

Families where woman act like factionist and supervisors, chil-
dren show traits of hierarchy and rude leadership qualities.

These findings in young children and their disabilities to face 
real life issues made me think about the need of life skills pro-
gram designed for both homemakers as well as their wards.

After a school adopted this as a tool for teaching under the 
guidance of professional therapists and life coaches there was 
an enormous change and an empathetic positive environment 
got established.

“There has been a significant improvement in the lives of wom-
an who have taught life skillsand applying it in life.”

A woman is a permutation and combination of many emotions 
and qualities that popup as and when required. Only 40% of 
qualities are acquired by birth and 60% with the help of life 
skills which give a scientific and logical approach towards 
wellbeing in life.A woman should always wish to be statue of 
liberty.

CONCLUSION : Life skill training is globally accepted an im-
portant coaching for all age groups for the well-being and sus-
tained growth of mankind.

The research in specific is a guide to anyone who wants to 
live and let live happily. It is an emphasis on life skill, a guide 
a person needs to grow to their essence rather than chasing 
expectations.

An immediate decision needs to be taken on greater platform 
to make younger generation free from hostility, loneliness, 
disappointment, depression and suicidal syndrome which is 
leading to criminal activity. We need a more competent, com-
passionate and cordial atmosphere for our future generation 
too is my humble dream. The key to success is knowledge and 
knowledge gives empowerment. So we as homemakers need 
to educate our children in a way that they love to live and live 
to give.

“The happiness quotient of a woman is within herself.”
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ANTIQUITY OF INDIAN FASHION & SPIRITUALITY
Based on works of H.H. Adi Shankaracharya

Deepasri. P & Sudhakar. R.
Dept of studies in Apparel Technology & Management, Bangalore University, Bangalore.  E-mail: shreeshraavan@yahoo.com

Indian Fashion has been inspired by spirituality also. Spirituality has provided a greater edge to culture and traditional practices. Art, 

literature, architecture and other sources have provided evidences for existence of many Indian Cultures – even Fashion! Spirituality 
is one such area which has not been explored to understand the Origin & Nature of Indian Fashion. The research is based on the 
study made on the literary works of H.H. Adishankaracharya – “SOUNDARYA LAHARI”. The research aimed to prove to the world 
that Indian Fashion is much ancient and origin dates back to antiquity, not France. Explorations of certain scriptures / literary works 

are evident to understand the ancient Indian Fashion. Versatile nature of Indian Fashion and significance of every aspect related 
to it was explored thought the research. It was also explored that Accessory and cosmetics are integral part of Indian Fashion from 

ancient times. Indian fashion will go more segmented to suit various moods, moments and functions of wearing. The spirited aspect 

of Indian fashion will continue to attract more and more people. The deep rooted clothing culture will give rise to more asymmetrical 

fashion intermittently, to suit present day’s needs. The balanced recipe of Indian Fashion carrying a good blend of design, concept 
and subject will be more suitable for people across the world to adapt through. 

Key words: Antiquity, accessory, clothing culture, Indian fashion, versatility.

Indian Fashion has been inspired by many factors, but very 
few are aware about the influence of spirituality in populariz-

ing Indian Fashion. While we talk about Fashion, it is a concept 
which depicts factors like social, economical, traditional and 
cultural, political, psychological and demographic aspects of a 
place and the lifestyle of people. In simple words, it identifies 
and symbolizes the trend at a particular time, of a particular 
place. In Indian scenario, spirituality has provided a greater 
edge to culture and traditional practices. Many of such prac-
tices have transcended from generations, revealing many 
facts and also have provided several evidences in support of 
these facts. It is through art, literature, architecture and other 
sources we have been able to study the practices. In early 
days, Fashion was not just fetish, or a product to fulfill the ex-
ternal bodily needs. It was an orderly thing that would satisfy 
all the senses thereby being more appealing in nature. Then, 
Fashion was more aesthetically driven and used to be very 
significant. People never made any extra efforts to preserve 
any culture nor to popularize any Fashion. The very nature of 
Fashion used to be such that, it used to be unanimously adapt-
ed by the people. Though Indian Fashion history dates back 
to the early civilizations of Indus Valley, it always experienced 
a roller coaster of cultural influences by various cults, travel-
ers and foreign rulers. In spite of all these we see that Indian 
Fashion never lost its identity; rather it influenced the other 
cultures. At every stage, Indian Fashion went on assimilating 
other cultures becoming more grounded in its own way and 
at the same time being very versatile. It has been universally 
accepted that Fashion originated at France and Paris is the 
Fashion Capital. This seems to be contradictory if we glance 
through Indian Spiritual literature and its relativity to origin of 
Indian Fashion. It is evident through many sources that Indian 
Fashion is very ancient and India is one of the pioneers in the 
world of Fashion. 

The essence of Indian Fashion is well depicted in many scrip-
tures, sculptures and they date back much earlier to the Fash-
ion history of France. Hence, it is essential to know the origin 
of Indian Fashion and its orientation through ages based on 

the spiritual sources like literary works of His Holiness Adi 
Shankaracharya. 

2. AIM AND OBJECTIVE OF THE STUDY:

• To understand the origin of Indian fashion and its antiquity. 

• Exploration of certain scriptures / literary works, which can 
provide authentic evidence and throw light on the ancient In-
dian Fashion.

• To present to the world that Indian Fashion is much ancient 
to Western Fashion, where it is strongly believed that Fashion 
originated from France. 

3. LIMITATIONS OF THE STUDY:

• Only one scripture, “Soundarya Lahari” was considered for 
exploration. 

• The explorative study was supported by translator who trans-
lated the meaning of the Sanskrit shlokas.

4. REVIEW OF LITREATURE: Adi Shankaracharya was a 
very learned person and he had surrendered himself to the 
goddess “Parvathi”. His enormous knowledge made him to 
create works like ANANDA LAHARI, SOUNDARYA LAHARI, 
KANAKADHARAA STHOTHRAM, GOVINDASHTAKAM and 
many more to mention. Through his work it was explored that 
Indian Fashion what exists now has a direct impression from 
the past, dating back to the era of Shankaracharya. Sound-
arya Lahari is one of the most popular literary works of Adi 
Shankaracharya. Shankaracharya symbolized his surrender 
and devotion to Goddess Parvathi through Soundary Lahari. It 
is written in Sanskrit. His unconditional devotion took him very 
close to the Goddess and in his entire work he describes the 
Goddess Parvathi, in terms of her beauty, power and grace. It 
is beyond our imagination to understand the depth of his work. 
All his works are so multifaceted that they cater not only to one 
requirement, rather to all aspects of life. May it be psychologi-
cal, materialistic or spiritual. 

Many have worked on these set of literature and have ex-
pressed it as per their perception. Many are working even now, 
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and every time we refer to it, it speaks out different things and 
the whole concept is left to one’s imagination. This is the beau-
ty and uniqueness of Acharya’s works. Similarly, this inspires 
to learn about Indian Fashion through the works of Acharya. 
Especially based on SOUNDARYA LAHARI, as it talks about 
the complete description of beauty of Goddess Parvathi. 

The Soundarya Lahari meaning “Waves Of Beauty” Its hun-
dred and three shlokas (verses) praise the beauty, grace and 
kindness of Goddess Parvathi. 

The Soundarya Lahari is not only a poem. It is a tantra text-
book, giving instructions on puja and offerings, many yantras, 
almost one to each shloka; describes tantric ways of perform-
ing devotion connected to each specific shloka; and details the 
results ensuing therefrom. There are many interpretations and 
commentaries. 

Soundarya Lahari is composed of two components. But collec-
tively known as Soundarya Lahari.
1) Ananda Lahari  
2) Soundarya Lahari
1) Ananda Lahari contains shlokas from 1 to 40, which talks 
mainly about the energy centers in our body.  It is a micro lev-
el of understanding the goddess. It talks about the grace of 
Goddess Parvathi, her wisdom, her power and how that the 
entire universe is depending on her shakthi. Infact, Acharya 
even mentions that without her power, even Lord Shiva will 
not be able to manage this creation. Therefore, the supreme 
Goddess is worshipped by all Gods and demons. H.H. Adi 
Shankara says that one who worships such a deity is undoubt-
edly a blessed one. H.H. Adi Shankara surrenders to this great 
mother with utmost gratitude and humility. He surrenders it in 
the form of Ananda Lahari, which means WAVES OF HAP-
PINESS, when translated. The Goddess has been incredibly 
praised, upholding the essence of surrender and spiritual liv-
ing, which will bring waves of happiness into one’s life – an 
eternal happiness. 

2) Soundarya Lahari contains shlokas from 41 to 100, which 
completely describes the beauty of the Goddess Parvathi. 
From top of the head to tip-toe. It is a macro level of under-
standing the goddess. Shankaracharya never separated him-
self from the Goddess Parvathi. He worshipped her as his 
mother and had an immense devotion for her. It is very clear 
through the shlokas that how the Goddess appeared to him, 
how she used to dress, what she wore? Her expressions, her 
gestures and every bit of her.  He iconize Goddess Parvathi 
for Indian traditional dress culture. His description in the work 
starts from the head till the feet where the anatomy as well 
as the dress and ornamentation of the Goddess are well ex-
plained. It is incredible to learn that everything has logic for 
its existence. This significance needs to be well understood 
and this will become a key to understand the Indian clothing 
culture better. 

5. RESEARCH  METHODOLOGY

Research method:  Scientific  method.

Research design: 

Study:  Exploratory study.

Approach: translation work from Sanskrit scriptures.
Secondary data: articles, journals and books. 
6. RESEARCH PROCESS: The research was an exploratory 
research, which was carried out in consultation with learned 
Sanskrit scholars, who translated the inner meaning and es-
sence of the shlokas. Also, the intricate grammar used and a 
series of similes and metaphors were described. The findings 
were documented and illustrated. A comparative study was 
made to understand the origin ans similarities of present Indi-
an fashion practices. 

7. FINDINGS: Throughout the course of Soundarya Lahari, 
Adi Shankaracharya describes the anatomy of the Goddess, 
which is amazing. The following are some of the great expres-
sions and unbelievable similes: 

1) The hairline which takes a smooth bent is compared to the 
beauty of the crescent moon, where the moon himself is jeal-
ous about the beauty. (shloka – 42)
2) The hair length is tied up into a bun where it resembles a 
bunch of grapes, graduating, and they are giving out aroma of 
flowers from the garden of Indira. (shloka-43)
3) The center partition of the hair is decorated with Sindhur 
(vermilion), which is like a ray of  rising sun, enhancing the 
face value of the Goddess. (shloka-44)

4) The curls of hairs framing the face is making the face to 
appear like a blossomed lotus in a pond. (shloka-45)

5) The nose is like a sharp, thin bamboo. 

6) The teeth are beautifully radiating and they are looking like 
a row of pearls. (shloka-45)

7) The eyebrows are slightly bent and the gap between them is 
so ideal and it is looking like a bow that is all set for operation. 
(shloka-47)

8) The eyes carry such a gleam that right eye is comparable 
to sun, responsible for the day and the left eye is comparable 
to moon, responsible for night. The third eye of fire is like the 
evening. (shloka -48)

9) The eyes further look like glowing lilies on a full moon day. 
They are wider in nature and are compared to the big cities 
like Kalyani, Ayodhya, Vishala, Dhara, Madhura, Bhagavathi, 
Avanthi and Vijaya. (shloka – 49)
10) The eyes of the Goddess carry all 9 Rasaas that is Nva 
Rasaas. According to the situation she uses the suitable 
rasaa. (shloka – 50)
11) The eye lashes are like the brush ends of an arrow. (shlo-
ka – 52)
12) The kajal she uses is so dense that it looks as if it can 
accommodate the entire creation. (shloka-53)

13) The ear rings worn are so pretty that their reflection on the 
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cheeks appear like two wheels of a chariot and the face is like 
a chariot. They also appear like sun and moon. (shloka – 59)
14) Her lips are naturally colored in pink, the color of a tender 
lotus. As such there is no similar shade to match this lip color 
in this nature. (shloka-62)

15) The face is so attractive that the birds namely chakora are 
saturated to the sweetness of the face and for a change they 
went to the moon to experience a bit of sourness. (shloka – 63)
16) The chin is well shaped and resembles the handle of a 
mirror, into which Lord Shiva keeps looking into. (shloka – 67)
17) The nails of the Goddess is radiating with natural pinkness 
of a lotus. (shloka – 67)
18) The nails of the feet are so shaped due to the rubbing 
of the crowns of the other gods & goddesses when they bow 
down to the goddess parvathi. (shloka – 67)
19) The breasts are bouncing with fullness like bunch of grapes 
hanging down heavily. (shloka-72)

20) The necklace worn by the Goddess is gracefully hanging 
down over the breasts, where the pearls are also carrying the 
shade of pink, due to the reflection of the lips. (shloka – 73)
21) The waist is extremely delicate like a narrow tree trunk, 
bearing strain due to hanging fruits. (shloka – 79)
22) The feet are so soft like a flower and absolutely pink. The 
nails are shaped due to the rubbing of crowns of the gods and 
other goddesses, when they bow down. This has shaped the 
nails like an arrow. (shloka – 83)
23) The entire body of the Goddess is in great proportion, due 
to which she appears good in any form of dressing. (shloka 
– 98)
24) The Goddess uses thambulam, a combination of betel 
leaves and arc nut. This has created a deep red color in the 
mouth. (manta matrika pushpa)

25) The saree worn by the Goddess is in deep color of red, 
finely woven and with a golden border. It is heavily embellished 
with pearls, stones and other valuable elements. (manta matri-
ka pushpa)

26) The drape of the saree is very graceful and it exactly binds 
the curves of her body, making her to appear more beautiful. 
(manta matrika pushpa)

27) When the saree is draped over the waist, they are almost 
helpless, as the waist is extremely small and weak. (manta 
matrika pushpa)

28) The frills made at the waist flow out like the rivers branch-
ing out to meet the ocean. They are full of force and jerk. (man-
ta matrika pushpa)

29) The crown worn by the Goddess is studded with precious 
stones and their reflection is lightening the face. The crown 
has made the face absolutely round and the moon is again 
jealous of it. (manta matrika pushpa)
30) The accessories and the drape style change significantly 

depending on the action and mood of the Goddess. (manta 
matrika pushpa)

31) Such is the beauty of the Goddess and she is the most 
glamorous one. She has mesmerized the whole world. (shloka 
– 98&100)
32) In mantra matrika pushpa, where acharya performs 16 dif-
ferent types of offereings to goddess Parvathi. In this he men-
tions about the jewelry and the attire worn by the goddess, 
which is evident even today. 

kiritam, meaning crown

Chudamani, a head jewelry
Ratna thatanka or kundala, meaning earings studded with 
precious stones.

Nasaa moukthika, meaning nose ring made of pearls.

Bhujakirti, meaning the shoulder ornament 

Vanki, meaning an armlet

Hara samuha, meaning a cluster of many precious necklaces 
of varying lengths and designs. 

Mangalya, the holy pendant representing the married status 
of the goddess. 

Odyaana, meaning the waist jewelry
Kankana, the precious bangle

Manjira, is the nupur or the anklets

Kanchi pitambara, the popular traditional kanchivaram saree 
of India. 

The above mentions are just a glimpse of the work of Adi 
Shankaracharya. It is quite evident to what the women Fash-
ion prevailed at that time.  (2, 6, 7).

8. ANALYSIS:

Interpretation of the past to present 
The above description of the Goddess directs us to many 
aspects of Indian Fashion today and to many fashion related 
subjects. 
1) Fashion illustration:  the technique of illustration started 
as a means of communication. It is believed to be started 
during the early years of 15 century. Even today, the art of 
illustration is based on the concept of proportion which not only 
makes the presentation ideal but also gives a realistic feel. Of 
course, with the changing time and technology the techniques 
have improved but the basic concept has remained the same. 

In Soundarya Lahari, which was created during 7th century, 
there is a mention about the body proportion of the goddess 
and also about the theory of proportion or the eight heads the-
ory, which is practiced even today. In those days it was called 
the Ashtadhatu shastra, which is a Sanskrit term. Ashta means 
eight and dhatu meaning materials in proportion. The theory 
was based on using eight materials in eight equal proportions 
to make idol of gods and goddesses, each part in the ratio 
of 1:8 to their total length. In many of the temples, statues 
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and ancient architectures carrying the Shila balikas which are 
known for their exotic beauty have been created based on the 
Ashtadhatu principle. They are absolutely enchanting in their 
proportion and harmony. Even today the sculptors and paint-
ers who are indulged in creating mythological characters, work 
based on this principle, which has its origin from India. (5)

Above all these, every woman today, aspires for a figure fol-
lowing the above proportion. This shows that it is a well es-
tablished and well appreciated concept of proportion, which is 
now universal. 

Anything in good proportion is always appreciated!
It is therefore very obvious that the concept of proportion, anat-
omy and art of illustration started mush earlier in India and is 
much established and evolved. 

2) Clothing style & detailing:  the world of fashion is said 
to be started with the introduction of draping styles which are 
said to be routed from the ancient Greece and Rome. Many 
in the western world today have adapted to cut-stitched gar-
ment styles, where as in India, draping styles in the form of 
sari is still prevailing and is widely accepted as a formal wear 
for women. It is a very versatile and adaptable form of wear. It 
mainly suits the tropical climatic conditions of India.  

In Soundarya Lahari, there is a description about the saree 
– its draping style, that it was pleated, the intricacy of weave, 
where, it is mentioned that the pleats of the saree resembled 
the flow of the river, which indirectly points out at the fineness 
and the hand of the fabric that was created. It is really beyond 
a guess work as to what denier of silk was probably used? It is 
also clear that the art of weaving was well established and the 
usage of zari / golden thread in the borders of the saree shows 
the economic status, the art of drawing threads into required 
fineness and also a culture of wearing rich textiles.
The coloring of the saree, raktha varna, means the deep red 
color of the blood – an important aspect to be noted here is 
that, the dyes were sourced from nature and to achieve such 
deep color of red using a natural dye is most challenging. 
People then, knew how to achieve the deep shades also the 
blood red color is a complex color to achieve in those ancient 
days. So even the dyeing process was much evolved. These 
sarees were embellished beautifully and richly using precious 
stones. The borders and the pallav of the saree were heav-
ily embellished to impart richness. Through this it is evident 
that even art of embellishment was well known and practiced 
during those days.  The saree carried a massive length, from 
9 yards to 12 yards. It used to be draped in various styles 
both in pleated and pleat less forms. The saree were produced 
with a plain colored body and with a contrast colored border 
and pallav. It is also mentioned that Kanchipuram was the hub 
even at that time for the richly woven fabrics. The fineness can 
be compared to the Dacca Muslins, which might be inspired by 
these South Indian fine silk. Even today Kanchipuram is well 
known for its silk sarees, popularly known as Kanchi silks and 
they were known as Kanchi Pitambaram in the ancient time. 

Though China is said to be the most earliest and pioneering 

country in the art of sericulture, it is evident that India is one of 
the most established place for the art of silk weaving, dyeing 
and decoration. 

Indian clothing styles were in drape forms and much ancient 
and much evolved when compared to other parts of the world. 
Even today, may it be the goddesses or the common woman; 
all are traditionally dressed in saree in almost similar way. It is a 
much established style of dressing for women carried from the 
ancient times. It upholds the feminity and it is also a glamorous 
style. It is seen that the styles of draping the saree changes 
from one part to other in India, as it follows the regional culture. 
In spite of all these variations, saree remains as a major cloth-
ing style for Indian women even today.It is also very surprising 
to note that the drape style of the saree varied according to 
the moods and activity of the Goddess, this is very evident 
from the Navrathri forms. It conveys that the drape styles were 
highly significant. It supported the postures and gestures of 
the goddess. This can be compared to existing draping styles 
today. Like – the Kaccha / dhoti style by dancers, warriors or 
the Rajput women, Maharashtrians for the easy movement of 
the body, at the same time the sensuous aspect of the saree 
wear is depicted by changing the draping style. 

In mythology, Goddess has done all acts that probably most 
women of today do. May it be a home maker’s role, moth-
er’s role, savior’s role, glamorous role and so on. Saree is one 
such thing that has helped and supported this entire role to 
be performed comfortably and conveniently. Even to this day, 
the influence of Indian culture is so much so that during the 
Oscar Awards 2008, it was witnessed that many gowns were 
in single asymmetric styles. It included drapes totally inspired 
by the saree styles.  

3) Value addition:  in India, the art of embellishment is very 
ancient, which has been mentioned in Soundarya Lahari. . Es-
pecially in Asian countries, that too in India, it is a practice to 
embellish a garment or a saree or just be a piece of cloth used 
for holy rituals. People showcased their skills by working on 
the robes and it conveyed the prosperity of the life of people. In 
Soundarya Lahari, there is a mention about the rich embellish-
ment of the saree border of the Goddess, which was studded 
with precious stones and it was decorated with gold thread 
stitchery. The border was so heavy that whenever the goddess 
walked she literally had kicked the pleats and walked. From 
this it is evident that even the art of embellishment prevailed 
in Indian and is one of the ancient arts related to clothing and 
availability of precious gems and stones are very evident from 
this. It is a noticeable fact that even today the sarees are richly 
worked at the borders and the pallav, using zari and semipre-
cious stones like kundans. 

4) Ensemble: mostly, the south Indian string instruments were 
used as ensembles like, veena, tanpura, etc. In today’s sce-
nario, using ensembles in a fashion collection is such an obvi-
ous thing. It is seen that it has its root from the past. Every en-
semble used had a significant purpose. Goddess Saraswathi, 
carrying veena is a sign of knowledge, goddess Lakshmi, and 
sitting on a lotus flower with golden coins flowing out of her 
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hands is the sign of wealth, Annapurna carrying a rice bowl 
is a sign of prosperity and well being and so on. This is very 
evident that people at that time were so skilled to relate objects 
with functions. (3,4).

Even today, in Indian culture we come across many such en-
sembles that are highly significant. 
5) Accessories: the history of accessories dates back mush 
prior to the history of  clothing itself. Men used accessories first 
and clothing later. In India, the use of accessories has been 
very scientifically derived like any other custom or the practice. 
They are not just used to enhance the looks of the wearer, but 
also carried much significance. They communicated the status 
of the wearer like the rich, poor, the married, widow, and so on. 
The mention of the different types of ornaments used by the 
goddess Parvathi, in Soundarya Lahari, is not very different 
from what women wear even today. Especially in India, it is 
seen that women accessorize with few basic accessories like 
earrings, nose pin, a mangal sutra or a necklace, a toe-ring for 
a married lady and so on. It is prominent that the metals used 
and the design forms have changed but the nature and pur-
pose of the accessories have remained same. These shows, 
how ancient and symbolic are the Indian accessories, when 
compared to rest of the world. Today, Indian jewelry, especially 
the antique jewelry has a great demand in the world across. 
They just don’t beautify, they also communicate.
6) Cosmetology & make-up: with out right make up and an 
appropriate use of cosmetics, the dressing is never complete. 
This is not just today’s version; rather, it existed from ancient 
times. In the manthra mathrika pushpa, there is a mention 
about the use of chandana, kesar, kumkum, and lotus and oth-
er herbal aromatic essences used by the Goddess, which has 
added gloss to her skin. Also there is a mention about the lip 
coloring agent, the arcanut, and beetle leaf also, which impart-
ed reddishness to the lips. The use of kajal has also been men-
tioned. There is an evident mention about the hairstyle, the 
huge knots, the curls and the use of hair dressing accessories. 

With these, it is very clear that India is the hub for herbal, 
ayurvedic and aromatic practices and was therefore attracted 
by many foreigners in the history who carried the resources 
and ideas from here. Including Frankincense, Sarsaparilla 
seeds, Benzoin and Cypress into the recipe. India, first to use 
the roots of plants, such as that of the Lime tree (Tilia) and 
Indian Spikenard as incense materials. Strongly scented floral 
fragrances, such as Jasmine or Rose, also contribute to the 
characteristic sweetish scent of Indian incense. Fragrances 
like Saffron, Cassia, Cardamom, Cinnamon, Aloe-wood, Basil 
and Patchouli are also common. All those herbal cosmetics 
we use today are based on the ancient recipes prepared by 
the rishi’s then. This shows that Indians were much evolved 
in applied sciences. Therefore, even today, in India, people 
show a great bent to herbal and natural products in spite of 
many chemically composed cosmetics being available in the 
market. (3)

7) Theme based works: many styles that were used during 
those days were more functionally driven and the same feature 

is followed even today. The styles carried a purpose that was 
based on a theme or a subject. Similarly even today, fashion is 
developed based on a theme. A theme is a very significant one 
which is usually inspired by some aspect. This theme based 
work in Fashion also existed in ancient times, which can be 
well understood by going through the clothing styles of God-
dess worn during Navratri festival. Goddess is decorated in 9 
different ways during 9 days based on her varyiyng moods. It 
is very significant. 
It is incredible to know that India is the pioneer in many as-
pects of fashion.

• The drape styles will continue to have their say in the Indian 
fashion scenario, as many designers still believe in working in 
free style with new textures. The strength of Indian fashion is 
its exotic features that include grace, feminity &sensuousness. 
• Indian fashion will have its niche in the art of embellishment 
that is most traditional.

• The rich design culture and texture will have their way made 
further into the world’s fashion market. 
• Indian fashion will continue to be thematically focused and 
balanced upholding the nature of Indian fashion from the past. 

• Indian fashion will go more segmented to suit various moods, 
moments and functions of wearing. 

• The spirited aspect of Indian fashion will continue to attract 
more and more people. 

• The deep rooted clothing culture will give rise to more asym-
metrical fashion intermittently, to suit present day’s needs. 
• Indian Fashion will go more and more versatile, truly carrying 
its original feature. 

• The balanced receipe of Indain Fashion carrying a good 
blend of design, concept and subject will be more suitable for 
people across the world to adapt through. 

8. CONCLUSION: India pioneers in almost all the fields of 
fashion from textiles, color, stylying, embellishment, ornamen-
tation, accessories, beauty & cosmetics make up, and also in 
the science of proportion, it is very evident from the works of 
Adi ShankaraCharya. Indian fashion is an appealing fashion 
than just a fetish fashion. All the elements and factors contrib-
ute to satisfy all the senses of the person. It is though mate-
rially driven; it upholds the spirit of the wearer and will surely 
continue to do so. Indian fashion is therefore highly evolved 
and deep rooted, when compared to other cultures. It is scien-
tific and aesthetic. Indian fashion is so complete in its nature 
that it can give vigor, splendor, and identity to a wearer. 

(1) Western Fashion 

(2)Indian Fashion
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Western Fashion is comparatively fetish and nascent, always, 
one of the factors will be overpowered than the rest fig (1). 
Where as, in Indian Fashion from the past, it is seen that it is 
very complete and aesthetically satisfying. It is both glamour 
driven as well as functional, which is a very unique aspect in 
Indian Fashion fig (2).  In spite of any more impact and influ-
ence of any number of external cultures, Indian culture and 
fashion will be untouched and rather will emerge out more 
individually by imbibing the essence of other cultures. Indian 
fashion in the world is so advanced and developed that any 
other fashion can be assimilated into it. It is divine!
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A STUDY ON INVESTMENT BEHAVIOR OF WORKING AND NON WORKING WOMEN 
TOWARDS STOCK MARKET

*Padmashree V, **Dr.Nalina K.B
* (Research Scholar) Asst. Prof . Jindal first Grade College for Women , Jindal Nagar, Tumkur Road, Bangalore , E-mail:- pad-

mashree.narayan@gmail.com. ** Asst. Prof., JSS Centre For Management Studies, Sri Jayachamarajendra College Of Engineer-
ing, JSS Technical Institutions Campus, Mysore

Women are well known for their savings and high skills in managing finance. All the hard earned money throughout the month, year 
sometimes just get spent and during the uncertainty and other situation it becomes too hard for an individual to generate funds. It 

also becomes a huge burden on women no matter if she is at work or a home maker. The women is no more dependent, she is 

self-reliable, self-sustain, self-respected and is capable of managing whole and sole the portfolio. From last decades women has 

enthusiastically shown her participation in investing all the hard earned money of a family. 

There are various opportunities available to invest their earnings, investment platform has enabled varieties of combination to 

investors such as FD, RD, Real Estate, Mutual fund, Stock market, Bond, Treasury bonds, Government bonds, investment in 
gold, etc,.  One among those opportunities focused in this paper is stock market. The current paper focuses on the study of the 

women investors and their investment behavior towards stock market. The current study also aims in finding out the reason for their 
unforeseen behavior towards stock market. It is an attempt to investigate whether the women are aware of investment opportunity 

availed and if not why? The paper further tries to express the importance of awareness among women investors. Finally the present 

paper aims in bringing out the quality suggestions which contributes in emphasizing investment amongst women investors, and also 

to imbibe positive confidence in investment of their earnings towards stock market. 

Key Words: Stock Market, Investment, Savings, Behavior, Women empowerment 

As the position of women is changing day by day, now wom-
en are also having a strong profile in the society. Now she 

is playing a role of not only a homemaker, but also dealing with 
high valued decisions including financial decisions at par with 
men. Women are well known for their savings and high skills in 
managing finance. All the hard-earned money throughout the 
month, year sometimes just get spent and during the uncer-
tainty and other situation it becomes too hard for an individual 
to generate funds. It also becomes a huge burden on women 
no matter if she is at work or a home maker. The women are 
no more dependent, she is self-reliable, self-sustain, self-re-
spected and is capable of managing whole and sole the portfo-
lio. From last decades women has enthusiastically shown her 
participation in investing all the hard-earned money of a family.

 Making a boat initiates with extraction of metal in preparation 
to make the axe, similarly sustainability of a family depends 
on how women is saving the present earnings. Women are 
sound in their portfolio skills and monetary management. It’s 
not the matter of present situation of a woman its from the 
past since women were caged in the four walls, women were 
always meant for their forecasting and planning for the future. 
Though the earnings were from the men, at the end it was the 
women who use to allocate and manage with financial aspect. 
The capital market plays a decisive role in inspiring industrial 
as well as economic growth and development

It is very much important for anybody in this economic era to 
think about the savings and investment. In the current sce-
nario the investment behavior of women at urban is positive 
as their income level is higher and the investment opportunity 
around them are equally higher. Whereas in semi urban com-
pletely it is different when compared to urban.  Women in semi 
urban the earning capacity is comparatively a lesser amount 
of and their savings are equally less. So this study is a effort 

to determine and analyse the investment behavior of working 
and non-working women in semi urban area with reference to 
Nelamangala taluk. 

Review of Literature  : Dr. R. Sellappan, Ms. S. Jamuna & 
Ms. Tnr. Kavitha (2013) the descriptive study is carried out to 
identify about these factors which are influencing the invest-
ment decision. Convenient sampling techniques are used to 
identify the respondents. They concluded that married women 
are more curious in making investment than the unmarried.

Gowari Nair & Pravitha N R (2015) conducted a systematic 
survey to understand the investment trends in Kollam Corpo-
ration. The survey revealed that the people of Kollam Corpo-
ration are more interested in investment alternatives like F D, 
Gold, Real Estate, Life Insurance, Post Office income etc. It 
was an initiative to give much awareness to the people about 
the various investments opportunities.

K. Parimalakanthi & Dr.M. Ashok Kumar,(2015) says that ed-
ucation of investors is immensely important for the present 
day investors in Coimbatore. Investors, before making invest-
ments, need to collect investment related information from the 
internet and consult with friends, peers and investment experts 
before making investments. The majority of the investors pre-
fer to invest in savings account followed by Gold and Silver, 
Fixed deposit account and the like. The outcome of the re-
search shows that most of the investors prefer bank deposits 
followed by investment in gold & silver investment in the study 
area.

Suman Chakraborty & DR.Sabat Kumar Digal (2014) It is ev-
ident from the study that there is a relationship between the 
saving objectives with the age, occupation and income level 
of the small and medium household investors. The financial 
behaviour of individual investors has a connection with the var-
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ious available investment options, preference and selection. 
Unlike the elder ones, the young investors are not very keen 
on saving for their post retirement days and, as of now; do not 
think of investing long-term. 

Ms. Priya Kansal & Dr. Seema Singh (2013) says that the deci-
sions taken by the women are not different from the decisions 
taken by men. This result is however not in the line of previ-
ous studies which say that the financial behaviour of men and 
women have a significant difference. The reason may be the 
recent financial turmoil due to which a significant change has 
occurred in the investment activities of both men and women. 

Ouma, Barrack Otieno & Munyaka (2014) determined the fac-
tors influencing individual investor behavior during IPO share 
issues in Kenya whether the variables such as demographic 
characteristics (age, gender) and investment patterns could be 
used individually or in combination to both differentiate among 
levels of men and women investment decisions and risk tol-
erance.

Objectives: 

1. To analyze the investment behavior of working women and 
non-working women.

2. To determine the basic issues faced by women investors for 
investment behavior towards stock market.  

3. To create awareness of investment and its returns among 
women investors. 

Need for the study : The study will be helpful to the research-
er, portfolio managers, brokers and other government and 
non-government schemes to understand the woman behavior 
based on their occupation status in order to ensure their sav-
ing habits so as to secure family through their initiative contri-
bution towards stock market. It also enables to understand the 
behavior of working and non-working women investors, and 
to know the degree of their interest in investing their savings 
towards stock market. It is important to bring awareness to-
wards investment in stock market, hence the study serves the 
purpose.

Scope of the study : The study provides an insight to under-
stand the behavior of working and non-working women inves-
tors towards the investment in stock market in semi urban ar-
eas of Bangalore with special reference to Nelamangala Taluk, 
Bangalore, India.

Research methodology : The study is descriptive in nature. 
The sampling method used was the convenient sampling 
method with sample size as 60. Where the 30 are working 
women and another 30 are non-working. The study used a 
structured questionnaire in which potential investors were 
asked for their reactions to some specific situations. 
Sources of data : Population for selecting sampling units of 
the study includes the working and non-working women inves-
tors of Nelamangala. Nelamangala Taluk is the geographical 
region basically a semi urban area selected for conducting the 
research work.  The sampling technique used by the research-
er is “convenient sampling method”. The sample size is 60. 

The source of data collection is primary in nature. For collect-
ing data from the sample respondents, the questionnaire was 
used.

Limitations of The Study:

1. The sample size taken for analysis is only 60.

2. The sampling is restricted to Nelamangala a semi urban 
area.

3. Lack of accuracy in savings and the investment of non-work-
ing women. 

Findings 

Analyzing the investment behavior of working women and 
non-working women.

1. The respondents belong to 25-40 years & above age groups 
consisting both working and non-working. 

Table No. 1 (Source: Primary Data)

Table showing investment behaviour of working women

Age 
group 

Income 
level 
(pm)

Savings Invest-
ment in 
Stock 

market 

other 
invest-
ment 

25-30 10,000-
20,000

30% 8% 22%

30-35 20,000-
30,000

35% 12% 23%

35-40 30,000-
40,000

45% 17% 28%

40 & 
above 

40,000-
50,000

40% 15% 25%

Graph showing investment behaviour of working women

Fig No. 1

Analysis from the above table: 
a. The income level of the age group from 25-30 years is 
10,000-20,000 pm their savings are 30% out of which their 
willingness towards stock market investment is 8% of their 
earnings and 22% in other investment like savings account as 
they are fascinated in leading life with fulfilling all their wants.
b. The income level of the age group from 30-35 years is 
20,000-30,000 pm their savings are 35% out of which their 
willingness towards stock market investment is 12% of their 
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earnings and 23% in other investment like gold, FD and RD, 
LIC.
c. The income level of the age group from 35-40 years is 
30,000-40,000, pm their savings are 45% out of which their 
willingness towards stock market investment is 17% of their 
earnings and 28% in other investment like Mutual funds etc.

d. The income level of the age group from 40 years & above 
is 40,000-45,000 pm their savings are 40% out of which their 
willingness towards stock market investment is 15% of their 
earnings and 25% in other investment like real estate and oth-
er big investment. 

From the above analysis it is understood that 17% is the max-
imum willingness of working women’s investment towards 
stock market. 

Table No. 2 (Primary Data)

Table showing investment behaviour of non-working 
women

Age 
group 

Family 
Income 

level 
(pm)

Savings Invest-
ment in 
Stock 

market 

other 
invest-
ment 

25-30 20,000-
30,000

20% 2% 18%

30-35 30,000-
40,000

30% 10% 20%

35-40 40,000-
50,000

35% 12% 23%

40 & 
above 

50,000-
60,000

30% 10% 20%

Graph showing investment behaviour of non-working 
women

Fig No. 2

Analysis from the above table: 
a. The family income level of the age group from 25-30 years 
is 20,000-30,000 pm their savings are 20% out of which their 
willingness towards stock market investment is 2% of their 
earnings and 18% in other investment like RD.

b.  The family income level of the age group from 30-35 years 
is 30,000-40,000 pm their savings are 30% out of which their 
willingness towards stock market investment is 10% of their 

earnings and 20% in other investment chit funds and RD and 
FD.

c. The income level of the age group from 35-40 years is 
40,000-50,000, pm their savings are 35% out of which their 
willingness towards stock market investment is 12% of their 
earnings and 23% in other investment gold investment, etc.

d. The income level of the age group from 40 years & above 
is 50,000-60,000 pm their savings are 30% out of which their 
willingness towards stock market investment is 10% of their 
earnings and 20% in other investment Land and lending funds 
for compound interest. 

From the above analysis it is understood that 12% is the max-
imum willingness of non-working women investment towards 
stock market. 

The basic issues faced by women investors for investment be-
havior towards stock market.  

The study disclosed that there was complete absence of 
knowledge of stock market among the subject of both the cat-
egories (working and non-working women) considered. Thus, 
the lack of knowledge results in disinterest of investments to-
wards stock market. 

Rather than investing in stock market, the respondents pre-
ferred circulating the available funds with expectation of in-
terest/compound interest and in chits. This is because of the 
comfortable zone created by other investment options, the in-
vestors always prefer the returns to be ease and with less risk. 
It’s always a women tendency to expect fair returns with mini-
mum risk, whereas the stock market involves huge amount of 
risk. Therefore, they are unconcern towards the stock market 
investment. 

During the survey it was also found that there was a prejudice 
feeling towards the stock market investment as they lack with 
innovations. The respondents revealed that the process of 
operating in stock market involves high technological interfer-
ence. Bangalore north is the a remote area where only creamy 
layer of the people are aware of these advanced technologies 
and hence operating in stock market is highly impossible. 

Awareness of investment and its returns among women inves-
tors

The basic knowledge was provided to the respondents during 
the survey. It was found that working women partially ex-
pressed their willingness but the non-working women com-
pletely kept themselves far even from thinking of the invest-
ment towards stock market. 

Suggestions:
1. From the findings it is inferred that the women investors are 
lacking with the knowledge of stock market. It is suggested that 
the women investors should be provided with the fundamental 
knowledge of stock market investments financial operators.  
2. The seedling of interest of investment towards stock market 
of women must be made by various primary and secondary 
intermediaries and various issuers of financial products in 
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money and capital market.

3. The Financial institutions should also take a call on promot-
ing the investment options towards stock market.

4. The stock market players should also initiate effective 
awareness programs for the women to inculcate the saving 
habits towards stock market. 

5. The women investors should be encouraged from govern-
ment and non-government organization towards the invest-
ment in stock market, likewise the other schemes which at-
tracts women to contribution of their savings.

6. The Government can also provide with the franchise to in-
termediaries to set up necessary technology for the operation 
and its accessibility to the women and ensure its accessibility 
in semi urban areas. 

CONCLUSION: The purpose of this study was to analyze the 
investment behavior and to determine the basic issued faced 
by working and non-working women at semi urban area. The 
study established that investors feel that awareness is the 
most important factor before making any investment decision. 
But the area where study conducted exposed that respon-
dents were lacking with the fundamental education of stock 
market, its returns and the investment opportunities. There-
fore, investment managers must always consider these factors 
when designing their investment schemes.

It is also found that the availability of technology at the geo-
graphical area concerned for the study has not been updat-
ed. The women in that area can be provided with the updated 
technical facility so as to operated and invest their earnings 
and savings. Therefore, the adoption of internet and mobile 
marketing and awareness program will enhance the women 
investment at the stock exchange.

Finally, to enhance their investment behavior the financial play-
ers, Government & non-government, Business firms should 
actively contribute in bringing the necessary action in order to 
attract the working and non-working women. Thus, a primary 

marketing skill can be adopted in educating the women.
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“Just as a bird could not fly with one wing only, a Nation would not march forward if the women are left behind”. The 

golden words of Swami Vivekananda state the importance of women in the world.

Women occupy the highest position in the Indian society. The Vedas glorified women as the mother, the creator, and one who gives 
life. The status of women is still in question and also crimes against women are rising day by day. But the impression did not last 

long in the subsequent era many evil things were done to suppress her status. Over a period of time it was only theoretical but not 

implemented. The status of women is still in question and also crimes against women are rising day by day. One among it is Criminal 

Abortion. Although abortion services in India were liberalized more than three decades ago, access to safe services remains limited 

for the vast majority of women and restricted by the present laws.In this paper, the author has made an attempt to find out the 
acts which constitute the criminal abortion in India in spite of existing laws, and their effect on women’s health. This paper also 
concentrates on the laws in connection to criminal abortion and the extent of influence on women’s health.
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Despite the liberalization of abortion services since the early 
1970s, access to safe abortion services remains limited for 

the vast majority of Indian women, particularly in rural areas. 
An overwhelming proportion of induced abortions (6.7 million 
annually as per indirect estimate) take place inunauthorized 
centres, which provide abortion services of varying degrees of 
safety.  At the same time, in recent years significant changes 
in the abortion scenario have been taking place in the country, 
which have had wide ramifications.
MEANING : Abortion is medically referred as a miscarriage 
of pregnancy. It is also an induced termination of pregnancy 
before 20 weeks gestation, which is considered nonviable. An 
adult woman requires no other person’s consent except her 
own for the abortion of the fetus.

Abortion is legally defined as the expulsion of the fetus from 
the uterus (womb) at any time before its term of gestation is 
complete. For practical purposes this must be reduced to emp-
tying of the uterus prior to the time when the fetus is capable 
of survival; i.e., sometime between the twenty-fourth and the 
twenty-eighth week of the pregnancy.

For medico-legal purposes, abortions may be grouped into 
three classes; viz., spontaneous, therapeutic, and criminal. 
The former includes about two-thirds of all abortions. Studies 
have given an estimated that from 34 to 69 per cent of all abor-
tions, with the lesser figure for rural and the higher for urban 
areas, were illegally induced. Others tend to a somewhat lower 
average figure, but even the most conservative reports do not 
estimate that over 70 per cent of abortions begin without artifi-
cial interference with the normal course of events.

METHODS BY WHICH CRIMINAL ABORTION MAY BE 
PERFORMED
Physical Methods - These may be attempted by the moth-
er herself or by some other person. The procedures are in-
tended to promote venous congestion in the pelvic organs in 
the hope that the interference with the circulation will initiate 
uterine contractions. They include extremely hot baths, severe 
or prolonged exercise, “manipulations and adjustments,” and 
violence to the lower abdomen.

Chemical Methods - Drugs may be employed systemically 
or locally in the effort to empty the uterus. Frequently encoun-
tered groups include the purgatives, castor oil, croton oil, and 
aloes; the intestinal and pelvic irritants, oils of pennyroyal, tan-
sy, savin, rue, etc., and the drugs which stimulate the muscle 
of the uterus to contract, including quinine, ergot, and pituitary 
extract. A fourth group of chemicals sometimes used by mouth 
are the true systemic poisons administered in the hope that the 
fetus will be less able to withstand the toxic chemical than the 
mother with consequent abortion of the dead or injured fetus 
but recovery of the mother.

Operative Methods - These are practically all attempted 
through the vaginal canal and are designed to expel the con-
tents of the pregnant uterus either by mechanically dislodging 
or removing the fetus or by causing its expulsion by stimulating 
contraction of the uterine muscle.

MAGNITUDE AND CONTEXT : Official figures report that 
about 0.6 million induced abortions take place annually inIndia.
Given that only approximately 10%of abortions are conducted 
by qualifiedproviders in approved institutions,and thatabor-
tions taking place at registered facilitiesare grossly under-re-
ported,thisrepresents only a fraction of the total number of in-
duced abortions taking place in thecountry. Indirect estimates 
for the year 1991,using parameters arrived at on the basis of 
asmall-scale study conducted in 1966, projectthe number of 
induced abortions annually at6.7 million.

Estimates of the ratio of induced abortion derived from com-
munity-basedsurveys, again likely to be grossly underestimat-
ed as women tend to underreportthe incidence of induced 
abortions insurveysettings, show wide variations. Forexam-
ple,NFHS-2 data reveal that 1.7% of all pregnancies over a 
lifetime ended in induced abortions.In comparison, small scale 
studies report 3.4–14.0 induced abortions per 100 live births
Physicians have, on the other hand, established by common 
practice certain minimum evidence of good faith, the ab-
sence of which justifies serious doubt of the integrity of their 
“therapeutic intent.” These are: 1. The abortion should have 
been performed by a reputable physician in consultation with 
a specialist; 2. The physician should have obtained written 
permission from the husband or guardian as well as of the 
patient herself; 3. The operation should have been performed 
in a reputable hospital and suitable records made of history, 
physical examination, operation, and results of the patholog-
ical examination of the operative specimens. Criminal abor-
tions are unlawful abortions; i.e., the interruption of pregnancy 
by the mother herself or another person. In lay language, the 
term abortion is generally considered synonymous with crim-
inal abortion, whereas the term miscarriage generally implies 
that the pregnancy stopped spontaneously. The law does not 
recognize such a distinction. It defines a criminal abortion as 
one that is illegally induced, that is to say, one which is not jus-
tified by the circumstances. The statutes in the various states 
defining the crime of abortion are similar: They provide that 
whoever with the intent to cause the termination of a pregnan-
cy unlawfully administers or causes to be given to the pregnant 
woman any drug or poisonous substance or unlawfully uses 
any instrument or other means whatsoever with this intent 
shall be guilty of the offense. The prevalence of this criminal 
act is far greater than most law enforcement officials realize.
THE CHANGING FACE OF ABORTION- LEGISLATIVE 
MEASURES : The period since the 1990s has witnessed ma-
jor changes in the field of abortion including the adoption of 
new legislative measures, the introduction of new techno- lo-
gies and the growing demand for sex selective abortion.

Some of these developments, such as the recent amendment-
sto the Medical Terminationof Pregnancy (MTP) Act and the 
introduction of innovative abortion technologies, such as the 
improved manual vacuum aspiration technique and medical 
abortion, are expected to increase the availability of safe 
abortion services. However, other trends, such as the growing 
demand for sex selective abortion, are likely to increase the 
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incidence of unsafe abortion and adversely change the gender 
dynamics even further. Including the adoption of new legisla-
tive measures, the introduction of new technologies and the 
growing demand for sex selective abortion.

Some of these developments, such as the recent amendment-
sto the Medical Terminationof Pregnancy (MTP) Act and the 
introduction of innovative abortion technologies, such as the 
improved manual vacuum aspiration technique and medi-
cal abortion, are expected to increase the availability of safe 
abortion services. However, other trends, such as the growing 
demand for sex selective abortion, are likely to increase thein-
cidence of unsafe abortion and adversely change the gender 
dynamics even further.

Recognizing the failure of the MTP Act of 1972 to make legal 
abortions widely available, the government amended the Act in 
2002. With the amendment, the authority for approval of regis-
tration of MTP centres has been decentralized from the state 
to the district level.

In the year 2003, the government introduced a further amend-
ment to MTP Rules which has rationalized the criteria for 
physical standards of abortion facilitiesfixing different criteria 
as appropriate for conducting first-trimester and second-tri-
mester abortions. While facilities such as an operation table 
and instruments for performing abdominal or gynaecological 
surgery, and equipment’s for anaesthesia, resuscitation and 
sterilization continue to be the minimum requirements for cen-
tres offering second-trimester abortion, the MTP Rules 2003 
require a gynaecological or labour table rather than an opera-
tion table and resuscitation and sterilization equipment but not 
anaesthetic equipment’s for centres
These rules also permit a registered medical practitioner to 
provide medical abortion services in the case of termination 
of pregnancy up to seven weeks, provided the practitioner has 
access to a facility for offering surgical abortion in the event of 
a failed or incomplete medical abortion. The Reproductive and 
Child Health Programme launched in 1997 and the

National Population Policy, 2000 have also delineated a num-
ber of strategies to increasethe access to safe abortion at the 
primary health care level.

Amendments have also been introduced in the Prenatal Di-
agnosticTechniques (Regulation and Prevention of Misuse) 
(PNDT) Act of 1994. This wasnecessitated as the PNDT Act 
had failed to curb the practice of testing for sexdetermination 
and consequent sex-selective abortion in the country.

With the recent amendment to the PNDT Act, preconception 
and pre-implantation procedures for sex selection are banned 
in the country. The Amendment stipulates compulsory mainte-
nance of written records by diagnostic centres/ doctors offering 
sonography service. Local authorities have also been given 
powers to ensure the enforcement of the Act.
With these measures, the government expects to prevent 
women from resorting to sex-selective abortions, which are 
conducted during the second-trimester and carry a high risk of 

complications for women. 

Section 3 of the Medical Termination of Pregnancy 

Act,1971 says that pregnancy can be terminated:

• As a health measure when there is danger to the life or risk to 
physical or mental health of the women;

• Eugenic grounds: where there is a substantial risk that the 
child, if born, would suffer from deformities and diseases and

• On humanitarian grounds: such as when pregnancy arises 
from a sex crime like rape or intercourse with a lunatic woman, 
etc.

But recently in July 2016, the apex court permitted a rape sur-
vivor to terminate her pregnancy at 24 weeks, which is beyond 
the permissible 20 weeks limit prescribed under the Medical 
Termination of Pregnancy Act, 1971.
OTHER LAWS AND PUNISHMENTS:
• The government of India has also enacted Pre Natal Diag-
nostic Techniques Act of 1994 and the Medical Termination 
of Pregnancy Act of 1971 was enacted by the Government 
of India with the object of reduction in the incidence of illegal 
abortion and consequence maternal mortality and morbidity.

• The Indian Penal Code (Act No. 45 of 1860) provides an 
exception and permits abortion only when it is justified for the 
good faith purpose of saving the life of the woman.

• In many parts of India, daughters are not preferred and hence 
sex-selective abortion is commonly practiced, though being il-
legal in India. To address the same, some statutes provide cer-
tain benefits to unborn child, resulting in an unnatural male to 
female population sex ratio due to millions of developing girls 
selectively being targeted for termination before birth.

• Section 312 to 316 of the Indian Penal Code provided that 
any person performing an illegal abortion was subject to im-
prisonment for three yearsand payment of a fine; if the woman 
was “quick with child” the punishment isimprisonment for up to 
seven years and payment of a fine.
• The same penalty applied to a woman who induced her own 
miscarriage.

CASES:

1. Rajeswari v. State Of Tamil Nadu and Others: The Court 
granted the permission to terminate the pregnancy caused by 
rape to an unmarried girl of 18 years on the ground that bear-
ing the unwanted pregnancy of the child of 3 months made her 
to become mentally ill. Also, the continuance of this pregnancy 
is causing her great anguish in mind, resulting in a grave injury 
to her mental health.

2. Dr.NishaMalviya and Anr. v. State of M.P: The Court 
granted the permission to terminate the pregnancy caused by 
rape committed by the accused. The allegations were that two 
other co-accused took her and terminated her pregnancy. So 
the charge on them is causing miscarriage without consent of 
girl. The Court held all the three accused guilty of termination 
of pregnancy which was not consented by the mother of the 
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girl or the girl herself.

3. MurariMohan Koley v. The State (2003) : In this case, a 
woman wanted to have abortion on the ground that she has 
a daughter who is 6 months old. So, she approached the 
petitioner who was a registered medical practitioner for an 
abortion for a consideration. But somehow the condition of 
the woman worsened in the hospital and she was shifted to 
another hospital. But it resulted in her death. The abortion was 
not done. He had to establish that his action was done in good 
faith (includes omission also) so that he can get exemption 
from any criminal liability under section 3 of the MTP Act, 1971.
4. ShriBhagwanKatariya And Others v. State of M.P: In this 
case, after the complainant conceived pregnancy, the husband 
and the other family members took an exception to it, took her 
for abortion and without her consent got the abortion done. The 
Court held the doctor liable and opined that if on reference to 
Section 3 of the Medical Termination of Pregnancy Act, 1971, 
a doctor is entitled to terminate the pregnancy under particu-
lar circumstances. If a pregnancy is terminated in accordance 
with the provisions of concerned law, it shall be presumed that 
without the consent of the woman it could not be done.

Thus, the case laws establish that a woman has an absolute 
right to abortion and no one can take away this right from her. 
Right to abortion is a fundamental right of privacy. The Judi-
ciary has been playing a vital role in securing these rights to 
women.

In all the above mentioned cases it is very much evident that 
women has the right of abortion but there are after effects of 
abortion may it be spontaneous or the criminal abortion.  And 
criminal abortion has more percentage of affecting the women 
body when compared to the other. 

SUMMARY OF KNOWN HEALTH-RISKS OF ABORTION ON 
WOMEN

1. Abortion has undisputed immediate health risks : The 
undisputed risks of immediate medical complications from 
abortion include blood clots, Haemorrhage, incomplete abor-
tions, infection, and injury to the cervix and other organs.Abor-
tion can also cause cardiac arrest, respiratory arrest, renal 
failure, metabolic disorder, shock, and missed ectopicpreg-
nancy. Immediate medical complications affect approximately 
10 percent of women undergoing abortions, andapproximately 
one-fifth of these complications are life threatening.
2. Studies reveal that the long-term physical and psycho-
logical consequences of abortion include anincreased 
risk of: 

• Subsequent preterm birth;

• Placenta previa (a complication during pregnancy where 
the placenta partially or totally covers the mother’s cervix and 
which can cause severe bleeding before or during delivery); 

• Serious mental health problems;

• Breast cancer as a result of the loss of the protective effect of 
a first full-term pregnancy;

• Miscarriage and 

• Death.

a) Abortion increases the risk of pre-term birth in future preg-
nancies.

b) Induced abortion is a risk factor for a woman developing 
Placenta Previa in futurepregnancies.

c)Decades of medical evidence have revealed that abortion 
carries significant psychological risks, including increased 
risks of depression, anxiety, and suicide.

d) Abortion is associated with an increased risk of breast can-
cer.

3. The known, substantial health risks of chemical abor-
tions may be significantly Underreported.

4. It is undisputed that the later in pregnancy an abortion 
occurs, the riskier it is and the greater the chance for sig-
nificant complications.

5. Myth: Abortion is safer than childbirth

CONCLUSION : Criminal Abortion is an evil to the society 
which has been in practice from many decades in many coun-
tries of the world including India. When the Supreme Court 
decided Roe v. Wade in 1973, there was no evidence in the 
record related to medical data.  The “abortion is safer than 
childbirth” mantra of 1973 continues to be repeated by abor-
tion advocates today. However, it has been undermined by 
the plethora of peer-reviewed studies published in the last 40 
years. Specifically, recent studies demonstrate that childbirth is 
safer than abortion especially at later gestations. Many unsafe 
abortions are not reported because of presumedsuccessful 
termination, only to be detected later with somecomplications. 
Hence, it is the combined responsibilityof the government and 
health care providers to provide easyaccess to safe abortion 
services as well as to create socialawareness regarding safe 
and legal abortion methods.
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In this modern and busy world empowerment of women is the need of the hour, there was tradition, superstations in the good olden 

days which now has transformed and the discrimination of women has changed. The role of women is extended to all the activities 

and information technology cannot be left out. Women are equal to men from aerospace to down to earth of undersea.  All these 

activities requires information technology, managing them is hard work ,  there is no short cut ladder for it. In every environment 

whether formal channel or informal channel women plays an important role. Management information system has two kinds of report 

the controlling report and information report.

India comparatively has clearly stated in India Constitution that 50% of the reservation is for women and making no bias of the 
gender discrimination. The role of general management has an emphasis here where all women are equal to men in all constraints. 

Therefore information technology has no ends in the graph of infinity it keeps updating and brings new things to this competitive 
world. Global market is possible only through networking and makes to research every part of the world. Everyday we grow stranger 
as humanity in getting connected with chain system of dependency and independency.

Key words: Management information system, Information Technology, Women Empowerment.

I am the inferior of any man whose rights I trample under foot. 
Men are not superior by reason of accidents of race or colour. 

They are superior man, stands erect by bending above the 
fallen. He rises by lifting others says Robert Green Ingersoll.

A survey based report published by bank of America, USA, 
says that 90% of business failures are attributed to manage-
rial incompetence. Understanding concept of management 
by women is an old concept of management studies, women 
playing the role of management in Information Technology can 
be seen as a know what with a know why and a know how with 
this knowledge.

A women manger is one who uses her knowledge still and 
experience to perform the management function in an efficient 
and economical manner.

Though management in organization is a complex function. 
Women management functions 

• Brings her highest skills

• Puts all the employees working at the highest level.

• Deals with all kinds of human and non human resources.

Not everyone has the capacity to be a human manager, being 
a women and becoming successful is with very few persons 
amongst which women acquires the skills of management.

Information Technology for the women who is a CEO: CIR-
CA says the emphasis is a change and the impact of change 
is an organization, life belongs to the living, and she who lives 
must be prepared for change says Johanan Wolfgang Von 
Goethe.

A changing employment contract- the strategy structure sys-
tem management doctrine rests on a relationship between the 
company and its employees. An implicit employment contract 
held that top management job was to ensure the company’s 
profit and competitiveness.
The present generation computing and net working makes 
possible new ways of working together, but organizational as-
sumption too often block the effective use of the information 
technology. 

Management information system- The process of women 
management in an organization can be viewed as consisting 
of planning, organizing, staffing, implementing and controlling.
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Information of an organization is available through.

Formal Channels:- Direct observation, communications, re-
search studies, revolution studies, consultant reports etc.,

Informal Channels :- Gossip, rumors, grapevine.

Environment: - External information flows into the organiza-
tion.

The purpose of the management information system (MIS)is 
to help managers provide insights into activities managed by 
them and to aid the decision making process and there by im-
prove the efficient and effectiveness of the activities managed 
by them.

Information characteristics

1. Content 

2. Relevance

3. Accuracy 
4. Conciseness

5. Quantifiability
6. Timeliness

7. Scope

The characteristics of information can be related to the context 
of the areas of decisions.

In considering designing of MIS, Management receives two 
kinds of reports.

1. Control reports

2. Information reports

Women Empowerment in Information Technology, Gender 
discrimination in using information technology is persuaded to 
be where 21% of women uses technology around the globe, 
women use mostly technology for safety and speed of access 
to give information both in business and in personal use.

Graph-1: Empowering Women- Internet Users by Gender Source: ITU World Telecommunication/ICT Indicators.

Education of information technology literally comes in aca-
demics today. Internet is used as one of the widest services of 
information. The voice of women is heard from the technology. 
Individual women experience the usage of internet and learn-
ing e -commerce business and e-shopping. This can bring 
freedom of choice for all women by utilizing the information 
technology rightly.

The concept of gender equality is a common concern all over 
the world. The same has acquired new dimensions with the 
advent of information and communication technology. The ICT 
has a potential to bring development for a nation. Concern 
about the users of Internet is clearly confirmed from the graph 
above. Information Communication Technologies can be pow-
erful tools for advancing economic and social development 
through the formation of new sorts of economic activity, em-
ployment openings, health care services and other services.

Conclusion :- Information is the key factor of all kind of re-
search and development and information resource which is es-
sential for survival in today’s competitive and energetic world.  
Know the information itself is accessed and developed as an 
information communication technology. Information communi-
cation technology has become a potent force in transforming 
social, economic and political life globally and it is a vital role 
in human life. 
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Employees employed in different companies, if given chance can change the system in the organization. Though they are employed, 

for a particular company and are bind to do the assigned work for a predetermined goal for predetermined time, some employees are 

having the urge to thinking always new, thinking out of box, doing the lengthy workload into shortest possible period. Such people 

are often referred to as Intrapreneur. Intrapreneurship is known as the practice of a corporate management style that integrates 

risk-taking and innovation approaches, as well as the reward and motivational techniques, that are more traditionally thought of as 

being the province of entrepreneurship. The idea can be generated from a security guard to manager. The way they work, the way 

they think and the way they execute the ideas are completely different from a common lay man. From Lab to land, in every aspect 

of our life we would like to do new things which are sometime recognized and appreciated by the management or even sometimes 

unrecognized. But the quest for new thing remains in the hearts of our employees. 

The biggest challenge to our intrapreneurs is dealing with the “Corporate Immune System”. This expression means that corporate 
organizational structures such as bureaucracy, hierarchy, rules etc do not support intrapreneurial culture and behavior. Many 

companies struggle with applying the concept of Intrapreneurship into their daily routines due to high levels of defined tasks and 
schedules that deter opportunities for serendipity and for new ideas to be recognized. Failure, or fear of failure, is another reason for 

organizations not becoming more entrepreneurial. Same is the reason with the employees not becoming independent and thinking 

out of the box.

The present paper takes Intrapreneurship in different fields-Teaching & non Teaching field. Teaching field should be very creative 
to make the children understand the concepts in the subjects. In the same way non-teaching fields should also strive hard to prove 
their potentiality and to show they are completely different from others. The primary data is being taken from both school and college 

for Intrapreneurship in teaching field and non teaching field.

Key Words: Intrapreneurship, Innovation, Corporate sector, women empowerment

Theory Y of Mc Gorger claims that the employees falling 
under this category is always optimistic, thinks differently 

and always opts for new strategies to increase his and man-
agements production. These employees strive hard to improve 
their productivity in different ways. They do not do to get any 
recognition but their passion toward work creates them outside 
the crowd to something innovative. The innovative characters 
imbibed within them makes them creative thinkers and ulti-
mately make them intrapreneurs.

Women are known for their innovative characters concealed in 
their DNA itself. From their birth they are innovators but they 
are unaware of their talents.  When these talents get erupted in 
any of the circumstance, they will be leading the crowd. There 
are many instances from history speaking about the innovative 
ideas to tackle the enemy, or to confront any situation. With 
simple ideas generated in their tiny minds they become exam-
ple for many of us.

Women employed in educational institution are many. Statisti-
cal data speaks that out of total population, 48.5%1 comprises 
of women population and out of that only 23.7%2 are working 
women and out of it only 14.2% are in education field. The 
faculty members in different educational fields always strive 
hard to make her pupil understand the hardcore concepts. 
She always does a research work which will help her to attract 
her students. Generating innovative ideas itself pave the way 
for intrapreneurship among the women folk. It is beneficial for 
revitalizing, motivating and stimulating the young students to 
study further.

Review Literature : Many authors have penned their research 

in intrapreneurship. Intrapreneurship in corporate world is syn-
onym used for development. But in educational institution its 
role is very significant.   
The fact that every faculty is an intrapreneur by nature, but it 
can be evident only if it reflects in academics. The following are 
the research being conducted

“An assessment of intrapreneurship in Public Secondary edu-
cational Institutions-HKK Enslin Nov 2010 assesses the level 
of intrapreneurship within top, middle and lower levels with the 
focus to provide recommendations regarding encouragement 
&fostering of an entrepreneurial element in the institutions of 
North West Provine in South Africa.
Five insights into intrapreneurship –Delotte Digital focused 
in the corporate sector by merging partner with established 
innovative companies to increase market share and competi-
tiveness as they often find it challenging to create such radical 
innovations in-house. The paper focuses on the people of an 
organization in the centre to fulfill their desire through intrapre-
neurial skills.

“Intrapreneurship: Construct Refinement and cross cultural 
Validation” by Boston Antoncic & Robert D Hiscrich in Journal 
of business Venturing Volume 16, Issue 5 has redefined the 
multidimensional measure of intrapreneurship to be cross-cul-
tured generalizable subject which can be dealt with any person 
employed different organizations.

“Intrapreneurship: a comparative structural equation modeling 
study” by Bostjan Antoncic 2007 Scopus Volume107,issue 3 
aims at  intrapreneurship model construction with its predictors 
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and consequences in the organization in which the employees 
are already employed. It also examines the patters of relation-
ships and the levels across two countries USA and Slovenia by 
testing the models developed by the authors.

“Intrapreneurship & Innovation in Engineering Education” by 
V Thanikachalam focuses on all the issues in the engineering 
colleges, role and importance of faculty intrapreneurs in the 
colleges. Sir also gives the model and suggestions as to work-
ing of these intrapreneurs. 

“Intrapreneurship Orientation and Innovation Championing in 
Indian Organizations” Nupur Sinha, Kailash B L & Srivastava 
their study aims to explore the influences of cultural differenc-
es within national boundaries on innovative behavior among 
employees in Indian organizations. “Strategic Determinants 
of Intrapreneurship of Education Institutions in Kenya Titus 
Muthami Kising’u” International Journal of Humanities Social 
Sciences and Education (IJHSSE) Volume 1, Issue 8, August 
2014, PP 48-62. The study aimed at analyzing the strategic 
determinants of intrapreneurship of education institutions in 
Kenya with special attention to private secondary schools in 
Mombasa County. It also studied the factors affecting the in-
trapreneurial quality in faculty members such as management 
support, work discretion, rewards, time availability and organi-
zational boundaries on intrapreneurship of private secondary 
schools in Mombasa County.

Statement of the Problem: Intrapreneurship in Educational 
institution is one of the major concepts gaining importance in 
the global village and in all schools, colleges, universities; it 
may be private institutions or government institutions. All the 
faculty members employed are busy in intensifying their knowl-
edge and imparting it to their students. Amidst these, there are 
many intrapreneurial role models whose efforts are neither 
recognized nor documented for further appraisals. Women In-
trapreneurship in education system plays a vital role and it has 
to be given due importance. 

Limitations of the study : Intrapreneurs are in all the fields. 
In every organization there is one Sudha Murthy , Kiran Ma-
jumdar Shah etc. We can recognize intrapreneurs in every 
filed and they are recognized for their work and are awarded 
sometimes but in educational field the seamless efforts are not 
recognized. The present study focuses only on educational in-
stitutions. The study aims at studying the women intrapreneur-
ship in educational filed. My study is done only in Jindal First 
Grade College for women.

Scope of the study: It would enable the educational institu-
tions to reframe certain policies which would induce the faculty 
members to think out of box. It will also help the faculty mem-
bers to induce the intrapreneurial skills to boost their knowl-
edge and help their pupil’s in better understanding the subject. 
Lastly it would help the Government to frame certain policies 
to upgrade the quality of education. 

Research Methodology : Intensive study has been done 
through many sites. But carefully after the scrutiny of the rel-
evance, the data have been preferred. Mere secondary data 

does not furnish the facts about the topic and hence primary 
data are also collected in Jindal First Grade College for wom-
en. The data are collected from 50 faculty members including 
PU, Degree and PG faculty members. The data collected are 
later analyzed and presented for interpretation by using simple 
average as a statistical tool. 

Objectives of Study

• Primary objective is to evaluate the intrapreneurial climate in 
the educational institution.

• To study the factors influencing the establishment of intrapre-
neurship in educational institution.

• To analyze the intrepreneurial result on students as well on 
faculty members.

• To provide recommendations to enhance and foster an intra-
preneurial climate within the institution.

Findings:

Evaluation of intrapreneurial climate in the educational 
institution: In the educational institution intrapreneurship is 
of-course is very important as the students are techno savvy, 
they need latest updates which is not provided by our old refer-
ences books, the students in present day world look around for 
new innovations. In such situations if mentors are not innova-
tive in their thoughts it becomes difficult for them to survive.  It 
is found that intrapreneurship though exists in the educational 
institution, but it is not recognized. Out of 50 faculty members 
interviewed nearly 97% of them use innovative methods to 
teach the students. Many students opined that due to innova-
tive and interactive sessions they were much interested and 
the results were elated. 

Most of the innovative ideas are usually used by language 
lecturers. The language faculty members are innovative in na-
ture; they create role plays, create creativity in the class and 
makes the students to understand the facts by dramatizing the 
chapters. 

The Economic and Commerce faculties find the innovative 
ideas by giving the students in giving different types of assign-
ments, projects, research related activities etc. 
Factors affecting the intrapreneurship in educational institution

Intrapreneurship describes a people centric, bottom approach 
to develop radical innovations in-house. The study conduct-
ed reveals the following basic innovative concepts created by 
women faculty members:

Innovative Concepts % of total popula-
tion

Group Discussions 97%

Seminars 98%

Dramatizing the Concept 62%

Usage of Projectors, OHP sheets 82%

Field Visit/Industrial visit 74%

Inductive Methods 81.5%
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Flash Card Method 15%

Research Method 24%

E-Tutor 10%

Source: Data Collected through questionnaire

From the above table it is evident that majority of faculty mem-
bers use many innovative methods to make the students un-
derstand easier. All the faculty members opined that the old 
method of chalk and talk does not show any interest among 
the students. To catch hold of students and for better results 
they had to opt for new technology or new innovative tech-
niques which included all the above. 

The interview was done for both men and women faculty 
members but it was evident that women triumph over the men 
in thinking out of the box. Many of the faculty members also 
opined that when the students were taken out of the class for 
filed visit, they understood the concepts much easier and nev-
er forgot the concept as they did it practically.

Inductive method is a method which is usually used by Ac-
counts, Mathematics, Physics, Chemistry faculty members. 
They opined that when the students are unable to understand 
the higher version of subjects they prefer to do with Inductive 
Method.

E-Tutor is the hotcake in the education market. This method 
is adopted by only those faculty members who are tech savvy 
and whose subjective knowledge is available on net readily. 
Some of the commerce and science faculty members have 
used this innovative technology and found it very advanced 
and useful. Language faculty members are yet to discover this 
technology. 

Effect of Intrapreneurship on students and Faculty mem-
bers

a. On the Students:

• 99.9% of faculty members opined that by using innovative 
technology the students results improvised to a greater extent. 

• The students showed more interest than the monotonous 
method.

• It became easier for the faculty members to get hold of stu-
dents.

• Students understood the concepts easily.

• The students felt elated when they were taught in new meth-
ods.

• It became easier to compete with the job market.
• The students are constantly fastened with the technology.

• Early exposure to analytical thinking to solve the project 
based problems.

• Students could easily bring their hidden talents.

• It was the platform to use their diverse thinking. 

b. On the faculty

• The faculty members opined that they were much more sat-
isfied than before in the monotonous method.

• The syllabus completion become much easier

• The faculty members were technologically updated.

• The content of the syllabus became much stronger than ex-
pected.

• The faculty members developed quality circles amongst them 
in exchanging the knowledge.

• The faculty members also felt that even were learning in this 
on-going process of new technology.

Apart from the above effect there were certain problems 
faced by women intrapreneurs which are enumerated be-
low:

• No recognition for the work done: 99.8% of the faculty mem-
bers told that they did not have any recognition for their work 
done. This de-motivated many of the old faculty members. But 
the newly appointed, young faculty members (having 1 years 
of experience) opined that they are unaware and least both-
ered about the recognition, they are concerned about students 
feedback.

• Non-Focused Educational Environment: in today’s genera-
tion there is no particular system to follow and the education 
system itself is not focused towards any of the goals. It is evi-
dent only 20-25% of graduates are employable. In other words 
the present semester system teaches the creamy layer ignor-
ing the concepts of each of the subjects.
• Additional Works beyond standard norms: To work in a de-
lightful, professional environment is required. But in many of 
the educational institutions the faculty members are always 
burdened with additional work which hampers their academic 
progress. This situation leads to follow the old system rather 
that inventing new methods.

• Frequent changes in Subjects, rules, policy of Govt and 
University: This is the major drawback when the reason for 
non-adopting of new technology was found. The faculty mem-
bers questioned the committee that when there are fewer sub-
jects to be handled, it becomes easier to update and create 
mastery in that subject, but frequent changes leads to disgust-
ing.

• Barriers to submit the relevant documents: Sometimes doc-
uments submission also plays major role in adopting the new 
and faster technology. To adopt any technology it has to be 
taken prior permission from the higher authority, this always 
creates a barrier and de-motivates the faculty from using the 
new technology.

• Inadequate Resources: this is the major loopholes studied 
in the present study. 80% of the faculty members instilled the 
idea of innovations but in vain as there was no needed re-
sources. Even today in many colleges they don’t even have 
the green boards though it is made mandatory by the UGC.
Suggestion:

Upon studying the above related research, the following sug-

gestions were piled up:
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• The Board of Governors should support the faculty members 
in adopting innovative ideas.

• The respective management must recognize the efforts of 
the teachers, as they are the real assets of any educational 
institution.

• The reward system must be introduced as the motivate the 
teachers/faculty members

• Support should be there for Cross-Disciplinary and interdis-
ciplinary terms.

• The higher authorities and other collogues should nurture the 
ideas of innovation and help to create quality circle. 

Conclusion : As collaboration increases, the capability to 
collaborate leads finally to organizational learning as part of 
non-routine work processes. Many Colleges not only empow-
er faculty members, but also enable the teachers to become 
more innovative and flexible even in the course of their daily 
activities and routine tasks. Through empowerment, employ-
ees become owners of their tasks. Described on a larger 
picture we can talk about identity building. In other words, 
employees require opportunities to make informed choices. 
They must accept personal responsibility for their actions and 
its consequences as traditional entrepreneurs across markets 
would do.

For creating sustained value through building intrapreneurship 
into the institution, a strong management commitment is es-

sential. The management of the colleges is eventually respon-
sible for providing the conditions that facilitate individual intra-
preneurial attitude with the aim of opening the faculty minds.
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This Article is Analyse the study of Women Empowerment in India. Women Empowerment is a debatable subject. At earlier time 

they were getting equal status with men but they had faced some difficulties during both traditional and modern ages. In India 
women constitute over one-third of the total science under graduates and graduates holders. Despite the increasing number of 

women in higher education in science women’s participation at higher level of science in tenured research position has shown title 
increased. From early twenty century their statuses have been changed slowly and gradually. Today we have been seen the women 

occupied the good position in the entire field especially in the area of science yet they have not absolutely free from discrimination 
and harassment of the society. A few women’s have been able to establish their potentialities. The concept of empowerment flows 
from the power. It is vested where it does not exist in equality. It means women equipping the lawful status in economy as self 

or independently. Self reliant help them to face any problem or difficult situation and they should actively participate in economic 
development of nation. There are many services provided by the government for women empowerment. In the western societies, 

the women have got equal rights and statuses with men in all walks of life but gender discrimination are found in India even today. 

The situation has such that women concerned as goddess some time but other time merely as slaves. Now in India women enjoy 
the unique status of equality with the men as per constitutional and legal Amendments of India Constitution.

Key Words: Women Empowerment, Self Reliant, Education, Socio Economic status.

Empowerment in women is essential in the process of up-
lifting in Economic, social and political status of women. A 

woman constitutes almost 50% of world population but India 
has shown disproportionate sex ration whereas female’s pop-
ulation has been comparatively lower than males. In this 21st 
century the women is not less than man it proved by research 
and survey. The rural women’s also using cell phones for their 
business is the biggest example for women development in 
India through the empowerment. In the education scenar-

io women is in the first place compare to male. In India only 
57.7% women’s literate but the government taking measures 
to overcome from these problems. The Government of Kar-
nataka took an incentive to provide free Education to all girls 
students from class one to Graduation. The Congress led the 
announcement made in recently. 

There is an African Proverb which goes “If you educate a man 
you educate an individual but if you educate a women you 
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educate an entire Nation” as to understand this our country 
need this movement.

II. Objectives of the Study

1. To know the need of women empowerment

2. To analyse the empowerment in India

3. To know the education status of women in Karnataka

4. To know the government schemes for women empowerment

III. Research Methodology : This paper is basically descrip-
tive and the paper is taken to analyse the study of women 
Empowerment. The data is used in it is purely based from sec-
ondary sources according to the need of this paper and study. 

IV. Need of Women Empowerment : Need for women em-
powerment in decision making, freedom from movement, 
access to education, access to employment, and domestic 
violence. There is a way to empower the need of women by 
changing in women’s labour pattern, by providing self help 
group, by providing education and with self employment. The 
need for women’s empowerment is felt because of the status 
they have in society since the beginning. There is a need to 
redefine the status of women in a society. Women’s empow-
erment has to being with women’s active participation. Unless 
women throw off the shackles that ignore their talent, skill and 
spirit women through education and economic self- reliance 
cannot be empowered.

V. Government scheme for women empowerment : The 
government programmes for women development began as 
early as 1954 in India but the actual participation began only 
in 1974. There are many schemes by government of India but 
as per latest information on Ministry of women and child devel-
opment there are many schemes which is actively provided.

1. One stop centre scheme

2. Women helpline scheme

3. UJJAWALA scheme
4. Working women Hostel scheme

5. NARI SHAKTI PURUSKAR
6. Awardees of Rajya mahila samman  zila mahila samman
7. Swa shakti group

8.  Prime minister Rojgar Yogana
9. Indra Mahila Kendra

10. Working women forum

11. NGO’s Credit Scheme 
The effort of government and its different agencies are ably 
supplemented by governmental organisations that are playing 
an equally important role in facilitating women Empowerment.

VI. Constitutional provisions for empowering women in 
India

• Equality before law for all persons (Artcle-14)
• Prohibition of discrimination on grounds of region, race, 
caste, sex, or place or birth {Article 51(I)} 
• Special provision in favour in children and women Article 
15(3)

• State policy to be directed to securing for men and women 
equally the right to an adequate means of livelihood {Article 
36(a)}
• Equal work for men and women Article 39(d)
• Provisions made by the state for securing just and humane 
conditions of work and maternity relief Article 42
• Reservation not less than one-third of total seats for women 
in direct election to local bodies, viz; Panchayats and Munci-
palities {Article 343(d) and 343(T)
VII. Findings of the Study

• There are several government programmes and Ngo’s in the 
country, there is still a wide gap that exists between those un-
der protection and those not.

• Empowerment of the women could achieved only their status 
improved in Economics and socially

• To create the sustainable world  we must being empowered

• Poverty and illiteracy add to these complications, the Em-
powerment of women beings with a guarantee of their health 
and safety.

VIII. Crime against Women : The crimes against women fly 
directly against women Empowerment in India. A report on 
crime against women recorded from Central bureau crime 
records come up with different records shown as statistically. 
The Crime wise details of reported during the year 2015-2016

Sl.
No

Crime 
Head

2012 2013 2014 2015 2016

1 Rape 24,923 33,707 36,735 34,651 34,600

2 Attempt 
to Com-
mittee 
rape

- - 4,232 4,434

3 Kidnap-
ping & 
Abduc-
tion of 
women 

35,565 38,262 51,881 59,311 57,277

4 Dowry 
Deaths

8,618 8,233 8,083 8,455 7,634

5 Insult to 
mod-
esty of 
women

8,570 9,173 12,589 9,735 8,685

6 Abet-
ment of 
Suicide 
of 
women

- - - 3,734 4,060

Source- Crime in India in 2015-2016
The proportion of crime rate is decreasing but Women Empow-
erment is still moving in slow as we are in Developing country. 
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The woman is achieving the success in every field but at same 
time women’s are in trouble in the different crimes. 
IX. Gender Inequality index

• Value  0.683 (2016)

• Rank   87th out of 144

• Females over 25 with Secondary Education 35.3% {M;61.4%}
• Women in labour Force 28% {M; 82%}
X. Suggestions : A awareness programmes need to be or-
ganised for creating awareness among women’s for basical-
ly in weaker sections for better women development. There 
should be strictly implementation of different programmes to 
curb the mal- practice in society. The foremost priority should 
be given to education of Women.  

XI. Conclusion: Women Empowerment is not only the prob-
lem in India but also in various countries, India faces a chal-
lenges as gender inequality science the begging of the history. 
These struggle has supported but still there is a outraged at 
injustice against women. The empowerment of women has 
become one of the most significant concerns of 21st century. 
The inequality and illiteracy can only solved by self reliance. 

Government initiative and scheme is not sufficient to achieve 
this objective. Society must take initiative toward creating the 
discrimination of gender and women have full opportunities of 
self decision and participation in education, social, political and 
economic life will improve only by their self Reliant. 
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A STUDY ON ROLE OF WOMEN AND BARRIERS IN WORKPLACE

Mrs.Sohini Gupta Jyoti
Senior Assistant Professor, M.B.A Dept,  Ramaiah College of Arts, Science and Commerce, PG Department of Management 

Studies, Bangalore.

God created men and women to build life together and to complete one another all lifelong.

Women play an important a role as any man in different spheres of life as well as in the development of the nation. They provide 

the anchorage and support that working men seek for their success. They are not only good home-makers but also the caretakers 

of the culture and tradition. History has shown several brave women who have laid down their lives for the nation and have been 

freedom fighters. Today there is not a single field where women do not play a role. Due to natural reasons they bear and rear children 
which are very vital and time consuming. This puts them at a slight disadvantage when it comes to paving a career for themselves 

vis-a-vis men. It is upto the men to understand and respect the role of a women inspite of several adversities and reciprocates them 

with the support they need. Great men are actually created by women who teach them moral values including equality and respect 
for one and all.

A man and a woman are like two wheels of a cart. The cart can move fast and safely too, when both of them pull it in the same 

direction and with equal strength. Hence no developing country or society can afford to ignore the role of women, if they are to 

progress.

Key words: Definition of a woman, the rights of womanhood, gender equality, workplace tactics, sustainable future etc

The discussion about career women and women leadership 
continues to focus on ceilings and barriers. Power, access 

and opportunities continue to be unequally distributed based 
on gender. In India, women comprise only one-fifth of the total 
labour force1, and the gap between men and women widens 
as the leadership ladder goes up, with only 7 percent of the 
board room seats are held by women. 2 Years have passed 
since the Center for Creative Leadership’s publication of 
Breaking the Glass Ceiling (Addison- Wesley, 1987) and the 
follow-up book, Standing at the Crossroads: Next Steps for 
High-Achieving Women (Wiley, 2002) but the basic issue still 
exists.

There are facilities like Pick and Drop facility, Flexible working 
days, Transportations allowances . Americans widely believe 
that men have a better shot at leadership positions in business 
and politics, even as majorities say that men and women make 
equally good leaders. There is little consensus, however, on 
why women remain underrepresented in these fields.
About four-in-ten believe higher standards for women and lack 
of readiness by companies to hire women for top positions and 
by voters to elect women to higher office are major reasons 
that there aren’t more women in top leadership roles in busi-
ness and politics. Other reasons, such as family responsibili-
ties, inexperience, or women not being tough enough, are cit-
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ed less frequently as significant barriers to female leadership.
CEOs who make gender diversity a priority—by setting aspi-
rational goals for the proportion of women in leadership roles, 
insisting on diverse slates of candidates for senior positions, 
and developing mentoring and training programs—are frustrat-
ed. They and their companies spend time, money, and good 
intentions on efforts to build a more robust pipeline of upwardly 
mobile women, and then not much happens.

The problem with these leaders’ approaches is that they don’t 
address the often fragile process of coming to see oneself, 
and to be seen by others, as a leader. Becoming a leader in-
volves much more than being put in a leadership role, acquir-
ing new skills, and adapting one’s style to the requirements 
of that role. It involves a fundamental identity shift. Organiza-
tions inadvertently undermine this process when they advise 
women to proactively seek leadership roles without also ad-
dressing policies and practices that communicate a mismatch 
between how women are seen and the qualities and experi-
ences people tend to associate with leaders.A significant body 
of research (see “Further Reading”) shows that for women, the 
subtle gender bias that persists in organizations and in society 
disrupts the learning cycle at the heart of becoming a leader. 
This research also points to some steps that companies can 
take in order to rectify the situation. It’s not enough to identify 
and instill the “right” skills and competencies as if in a social 
vacuum. The context must support a woman’s motivation to 
lead and also increase the likelihood that others will recognize 
and encourage her efforts—even when she doesn’t look or 
behave like the current generation of senior executives. The 
solutions to the pipeline problem are very different from what 
companies currently employ. Traditional high-potential, men-
toring, and leadership education programs are necessary but 
not sufficient. The research, teaching, and consulting reveal 
three additional actions companies can take to improve the 
chances that women will gain a sense of themselves as lead-
ers, be recognized as such, and ultimately succeed.

Barriers to Female to Political Leadership : If Americans 
think men and women make equally good political and busi-
ness leaders but say men have an advantage when it comes 
to getting top positions in these realms, what do they think is 
holding women back?
While there is no clear consensus, about four-in-ten (38%) 
say a major factor is that women who run for office are held 
to higher standards than men and need to do more to prove 
themselves. About an equal share (37%) say many Americans 
aren’t ready to elect a woman to higher office, and 27% say 
women who are active in party politics get less support from 
party leaders. Still, at least a third say these are not reasons 
that there aren’t more women in high political offices.
Women are generally more inclined than men to see higher 
expectations, voter hesitation and lack of institutional support 
as major obstacles to female political leadership. Fully 47% of 
women believe women who run for office are held to higher 
standards and have to do more to prove themselves, com-
pared with 28% of men who see this as a major reason that 
more women are not in top elective office.
Across generations, women are more likely than men to say 
that uneven expectations are a major obstacle to female po-
litical leadership. The gap is particularly pronounced among 
Baby Boomers; Boomer women are about twice as likely as 
Boomer men to offer this view (52% vs. 25%).
By double digits, women are also more likely than men to say 
that voters not being ready to elect a woman to higher office 
and party leaders giving less support to women (41% vs. 31% 
and 33% vs. 21%, respectively) are significant obstacles to fe-
male political leadership. Gender gaps on these factors are not 
as consistent across generations. For example, the views of 
Millennial and Silent women and men don’t differ significantly 
on either measure, while Gen X and Boomer women are more 
likely than men in their generations to say each of these is a 
major barrier.
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AGNIHOTRA—SAUMANASASYA DATA

Dr.Kirti Anil Keskar *
*P.G.Scholar, Dept of PG studies in Samhita Siddhanta, Sri Sri College of Ayurvedic Science and Research, Bengaluru

E-mail:- Kirtis2001@yahoo.com  

Agnihotra is a simplest form of Yajnya. Agni is said to be the one which brings harmony tranquility of mind. To be called as a healthy 

person, according to Ayurveda one needs equilibrium of Dosha, Dhatu, Mala, Agni and tranquility of Atma, Indriya and Manas. Body 

elements can be taken care by diet, physical exercise etc.  To bring tranquility of the psychological factors Satvavajaya Chikitsa 

is mentioned. Performing Agnihotra helps one to stabilize the mind and hence get rid of the stress and thus in turn stay calm and 

balanced.

To perform Agnihotra there is no bar of gender, religion, cast, creed, socio-economic standard or any other factors. A pyramid shaped 

copper pot of specific dimension, Cow dung cakes, Whole grain, uncooked rice smeared with Cow’s ghee, Specific Mantras and 
Specific timings(local Sun rise and Sun set) are the mere requirements to perform Agnihotra which  hardly takes few minutes.

Agni is said to be Gruhapati, the one which takes care of the household. Performing Agnihotra brings tranquility of mind and also it 
helps to fight the pollution due to its medicinal properties. This can be adopted as a Sadvrutta which helps for personal as well as 
social welfare.

Key words: Agnihotra, Ayurveda, Sadvrutta, tranquility of mind, pollution

It is said that if a mother is educated, the whole family bene-
fits. She is the one who takes care of the whole family. In our 

culture she is said to be the one who thinks of welfare of two 
families, one of her parent’s and the other where she stays 
with husband, children, in laws. She is the one who wears 
many hats and does a multitasking job whether she is a ca-
reer oriented lady or a home maker. But then who is there to 
take care of her? Previously people were following different 
rituals, so many restrictions and rules used to be there. If we 
understand the logic behind it then instead of a punishment 
we can see the love and care behind most of them. Different 
festivals, poojas made sure she is well fed with different nutri-
tious, seasonal food articles. Social gatherings, functions have 
taken care of her social and mental health. Many families have 
a tradition that a menstruating lady should not touch anything 
in the house, rather than getting upset about it we should un-
derstand that this is the period where she is weak due to blood 
loss and she needs rest which is given to her. Same goes with 
the restrictions during pregnancy or after delivery which made 
sure that she is away from different infections, she is given 
proper rest which she requires. But modernization, hectic life 
style and the mentality of discarding traditions has put a lot 
of stress, especially on women. Many women have to double 
up as home makers and bread winners and all this is creating 
unprecedented stress on modern women.  Though women are 
physically more resilient and mentally stronger compared to 
men, the modern day lifestyle is taking its toll on their health 
and well being. It is important to understand that their body 
is a machine which needs servicing, repairing and relaxation 
also. Nutritious food and exercise can give strength to body 
but for relaxation of mind Yoga, Meditation, Chanting, Homa, 
Counseling is required.  

Ayurveda is considered as Upaveda of Atharvaveda. Athar-
vaveda has lot of references for medicines, Yajnyas, mantras 
and code of conduct etc. Ayurveda is said to have descended 
from Brahma -the creator of the world. He gave this knowledge 
to different seers for the welfare of the society. Protection of 

health of a healthy person is the main aim of Ayurveda along 
with treating diseases. Health according to Ayurveda is mul-
tidimensional i.e. physical, mental and social  which is now 
accepted by WHO in 1946 (given by Acharya Sushruta thou-
sands of years ago).Different homas, Yajnyas, Mantras are a 
part of Satvavajaya chikitsa which is nothing but counselling to 
enhance one’s Satva or will power. In practice, we see that pa-
tients with little or no will power get terrified with small disease 
where as patients who have strong will power overcome even 
the most deadly of diseases  

Satva or will power or mental strength plays an important role 
here. Satva is said to be the property of mind or sometimes 
used as a synonym of mind where as Rajas and Tamas are 
the blemishes of mind. Just as Vata, Pitta and Kapha are the 
body factors, Satva, Raja and Tama are said to be components 
of mind. Every individual has a combination of all three but 
different proportions. That is the reason why different people 
react to same situation in different ways.

Satva is the one which keeps the mind in a balanced stage, 
helps to think in a proper dimension and take decision.  Due 
to today’s hectic life style, erratic eating and sleeping habits, 
peer pressure at different levels Satva is suppressed and Ra-
jas and/ or Tamas increase and the whole balance is lost. Peo-
ple continue doing wrong things even though they know it as 
there is no controlling power. Unfortunately, they are no pills for 
improving Satva we have to take lot of efforts for it.

This is where Agnihotra -the simplest form of Yajnya comes to 
our rescue. 

As our body is also made up of five basic elements to heal the 
body we have to take help of these elements only in different 
forms. All the elements except fire are polluted and instead 
of helping to be healthy, they are becoming carrier for many 
diseases. Agni/ fire is not polluted because we don’t have a 
capacity to pollute it. Agni is responsible for all types of trans-
formations in nature as well as in our body. Simple example 
we know is the role of Sun in our life. If it is cloudy we feel 
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depressed, lethargic where as a bright sunny day gives us a 
new dimension and enthusiasm to our life.

Agni is said to be Gruhapati the one takes care of the whole 
family. Agni is also said to be Saumanasasya Data, the one 
who brings tranquility of mind.

सायं	सायं	गृहपर्तिनो	अग्निः		
प्रातः	प्रातः	सौमनस्य	दाता		

प्रातः	प्रातः	गृहपर्तिनो	अग्निः	
सायं	सायं	सौमनस्य	दाता		अथर्ववेद	

The hymn from the Atharvaveda says that the effect of the Ag-
nihotra done at Sunrise will last till the evening and the effect of 
the Agnihotra done at the Sunset will last till the morning. The 
primary effect will be Saumanasa or tranquillity of the mind. 
This state will be achieved by the positive effects of the Agni-
hotra on the Prana and the Mind.

We get references of Agni pooja in almost all scriptures. Vedas 
advocate for Yajnya as Vedas are called as ‘Apaurushiya’ and 
‘Anadi Anant’ we have to accept this truth and take it as a valid 
guide to live the healthy life.  Earlier people were worshipping 
the elements which are responsible for functioning of this uni-
verse. Different Yajnyas were performed by kings, seers so 
that the surroundings are benefited.  Ayurveda also has refer-
ences of Yajnya for disease free State, to get desired progeny, 
fumigating places as well as different parts of body. 

Definition of Agnihotra: The process of offering two oblations 
of two pinch full of rice smeared with cow’s ghee into fire pre-
pared out of dried cow dung in a pyramid shaped copper ves-
sel exactly at local sunrise and sunset times alongside chant-
ing of two specific Sanskrit mantras is called Agnihotra.
Importance of Agnihotra: As Mentioned in Our Ancient Vedic 
Sutra (Scriptures): Agnihotra is a combination of two Sanskrit 
words, Agni & Hotra. Literally, Agni means fire, & Hotra means 
to offer. Agnihotra according to Vedas is the simplest form of 
Yajnya.
Historical References: According to the ancient Vedic scripture 
Shraut Sutras, Agnihotra, is a healing fire ritual that should be 
performed at every sunrise and sunset.   

Purush sukta has also emphasized upon performance of daily 
Yajnya. 
Kathak Samhita in praise of Agnihotra has said that Gods at-
tained godhood and swargaloka, the state of eternal bliss by 
practicing Agnihotra. 
Shatapatha Brahman compares Agnihotra with a boat that 
leads to Swarg, the eternal bliss. It is referred to as Avinashi 
Yajnya which means, its relevance never fades. 
Agnihotra is viewed as ‘jaramaryam satra’ a ritual that should 
be performed without disruption as it’s a basic and essential 
practices that heals and harmonizes one’s life.
The Five Disciplines of Agnihotra:

• Timings

• Semi Pyramid Shaped Copper Vessel

• Cow Dung Cakes

• The Offerings -Rice Grains and Ghee made from Cow’s Milk
• Mantra

Timings:

उप	त्वा	अग्ने	दिवेदिवे	
दोषवस्तर्	धिया	वयाम्		ऋग्वेद	

O Healing Fire, we come (reach out) to you daily at Sunrise 
and Sunset. - Rig-Veda 

Agnihotra should be performed at the prescribed timings ev-
eryday during sunrise and sunset. These two are the most 
significant circadian bio-rhythms. 
As per Yoga we breathe either from the left or the right nostril 
from sunrise to sunset and the order is reversed from sunset to 
sunrise. During sunset–to-sunrise period the ‘Ida’ and ‘Pingala’ 
Nadi, the channels of flow of energy, that is part of our respira-
tory system and remains active in succession. 

During sunrise and sunset, mind and body are in perfect sync. 
And when performing of Agnihotra is synchronized with this 
time, the beneficial effects get enhanced.
Semi Pyramid Shaped Copper Vessel : Semi Pyramid 
Shaped Copper vessel or Patra approved for performing Agni-
hotra is made of pure copper known for its Oligodynamic (i.e. 
antibacterial) properties. 

Copper, also known to be an excellent conductor of heat and 
electricity, plays an important role in the process of Agnihotra 
as it helps to generate & hold energy.
 The benefits of Agnihotra are associated with fire, heat, elec-
tromagnetic forces and cosmic energy fields.  
Cow Dung Cakes : While performing Agnihotra, fire is created 
with the help of dried cow dung cakes. 

Cow dung is full of medicinal properties, and many other heal-
ing substances. E.g. it possesses anti-bacterial properties; it is 
used as pesticide and fertilizer by farmers, etc. 

Cow dung is also used to treat skin problems, kidney diseases, 
liver ailments, obesity, heart ailments, and so on.

The Offerings -Rice Grains and Ghee made from Cow’s Milk
As per Ayurveda, cow’s Ghee is known for its medicinal prop-
erties, and when used in Agnihotra the effect of its medicinal 
properties releases in the atmosphere when it comes in con-
tact of fire, rice grain, and cow dung cakes.  
Ayurveda considers ghee as rejuvenating and longevity-pro-
moting food. According to Ayurveda, cow’s ghee is best 
amongst the entire range of clarified butters. It’s a tonic, cardi-
ac stimulant and improves memory and mental faculties. Ghee 
is regarded as an effective medium for transporting the healing 
substances

When cow’s ghee is offered in Agnihotra, its healing properties 



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

151

ISSN 2250 - 3978
 LILAVATI (PRINT)

get infused in the atmosphere. 

The ingestion of Ghee is like offering the finest of fuels into the 
fires of digestion-Agni. 
Ghee is known to increase Dhi, refine the Buddhi and improve 
the Smruti. In simple language ghee promotes all three as-
pects of mental functioning -- learning, memory and recall. 

Mantra : The offering of rice grains comprises two full pinch-
es of uncooked unbroken grains. The concept of unbroken is 
emphasized and it is said that the Veerya or potency of the 
rice gets lowered when the grain is broken and exposed to the 
environment. For optimum benefits use of unbroken rice grains 
is recommended.  

The oblations (ghee & rice grains) are offered into the Agni 
(created from cow dung) at the utterance of certain Mantras 
or hymns. 

These vibratory sound waves create immense energy and 
power which impacts atmosphere, living beings and even 
plants in an extremely pacifying and positive manner. These 
particular combinations of words & meanings, and the sound 
created by Sanskrit language are known as Mantras

Offering is made in the fire while chanting two short Mantras. 
Two mantras in the Agnihotra performed at sunrise, and two 
mantras in the evening performed at sunset time. 

The mantras should be recited in clear voice and accurate pro-
nunciation.

Agnihotra mantras are to be recited in a way that the effect of 
the sound created via them vibrates in the entire household. 

Sunrise Mantra

सूर्याय	स्वाहा,	सूर्याय	इदं	न	मम		
प्रजापतये	स्वाहा,	प्रजापतये	इदं	न	मम		

SOORYAYA SWAHA, SOORYAYA IDAM NA MAMA {First 
Mantra} 
PRAJAPATAYE SWAHA, PRAJAPATAYE IDAM NA MAMA 
{Second mantra} 
O Sun, the giver of Energy, I salute you and offer unto you 
what is given to me by you, that which is not mine but of the 
Universe. 
O lord, the Creator, I salute you and offer unto you that what is 
given to me by you, that which is not mine but of the Universe.
Sunset Mantra

अग्नये	स्वाहा,	अग्नये	इदं	न	मम	
प्रजापतये	स्वाहा,	प्रजापतये	इदं	न	मम	

AGNAYE SWAHA, AGNAYE IDAM NA MAMA {First Mantra} 
PRAJAPATAYE SWAHA, PRAJAPATAYE IDAM NA MAMA 
{second Mantra}
O Agni, the Primordial element, I salute you and offer unto you 
that what is given to me by you, that which is not mine but of 
the Universe.

O lord, the Creator, I salute you and offer unto you that what is 
given to me by you, that which is not mine but of the Universe.
The Sun and the Fire are main energy sources on the plan-
et. The words Soorya, Agni and Prajapati in the Mantras are 
synonyms of energy and the consciousness. The Agnihotra 
Mantra’s inculcate a feeling of surrender to the Universal Con-
sciousness. 

The Sunrise Mantra is a prayer to the Sun, the propeller and 
the impelling power behind our world, to provide energy, heal-
ing, and life till the Sunset. 

The Sunset Mantra is a prayer to the Agni symbolizing warmth 
and protection, to provide energy, healing and protection of life 
till the Sunrise. 

The second line in each Mantra referring to the word Prajapati 
meaning the Creator is a sign of praying unto the Universal 
consciousness to create a feeling of surrender in the mind, 
body and soul. 

The words Idam Na Mama in the Agnihotra Mantra mean ‘Not 
mine but of the Universe’. These words induce a feeling of 
surrender unto the higher energy of the world.

Agnihotra technique is also used as an Ayurvedic treatment. It 
is called Satvavajaya Chikitsa or positive reaffirmation therapy. 
A rhythmic chanting done during specific and important times 
of the day helps to imprint the meaning of the chant on the 
Mind. 

The chanting of the Agnihotra Mantra’s at the Sunrise and 
Sunset reaffirms the feeling of surrender to a higher soul. 
Benefits of AGNIHOTRA: 

Beneficial effect of Agnihotra on children: The effects of 
Agnihotra atmosphere on the minds of children are excellent. 
Agnihotra instils good Samskara in them. Hyperactive and pee-
vish children calm down in Agnihotra atmosphere. They can 
concentrate more easily on their studies in this atmosphere. It 
has been seen that the capacity to focus increases in children. 
Mentally retarded children have been found to respond much 
more favourably to their treatment in Agnihotra atmosphere. 
Enhanced Willpower and confidence level: Countless indi-
viduals hailing from all walks of life and all parts of the world 
confirm unanimously that Agnihotra has brought a new dawn 
of peace, contentment and fulfilment in their lives. Enhanced 
levels of confidence and motivation are experienced by all of 
them with the practice of Agnihotra. 
The Agnihotra atmosphere elevates the Satva and lowers the 
Tama causing the Mind to gain the necessary strength to fight 
the dependency and gain freedom from the addiction.  

De addiction : Alcohol and drug addicts, it is observed, have 
overcome their habits as ‘Agnihotra atmosphere’ generates 
strong will power and steely resolve in their minds. 

Practice of Agnihotra has been found useful in drug and al-
cohol de-addiction programs conducted by Lt. Col. G.R. Go-
lecha, (Sr. Advisor) Dep. of Psychiatry, Indian Army. It gives 
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positive strength to the mind and enhances motivation to quit 
the addiction.

Benefits in Large Scale Farming & Gardening: Agnihotra 
ash and its resultant atmosphere are being employed as use-
ful in Ecological-Farming practices. The fruits, vegetables and 
grains grown by this method are qualitatively better in texture, 
taste and size as compared to controlled farms where regular 
use of pesticides and fertilizers is done. 

Agnihotra atmosphere induces rapid seed germination. Agni-
hotra ash is an effective fertilizer and helps in releasing soluble 
phosphate from the soil. 

The plants grown in Agnihotra atmosphere are richer in taste 
and higher in potency.

Bacteriostatic Benefits of Agnihotra : In a series of experi-
ments conducted by a group of microbiologists & pathologists 
under the guidance of Dr A.G. Mondkar and Shri. Y.B. Sohoni, 
the behaviour of micro flora was studied in the environment 
created by Agnihotra; it was observed that the Agnihotra atmo-
sphere was markedly Bacteriostatic. 

It was found that more than 96% growth of bacteria was inhib-
ited. Agnihotra atmosphere acted as a shield in which bacteria, 
especially the pathogenic types were not allowed to grow. In 
another set of experiments conducted in the highly polluted 
areas, similar results were noted. It was observed that there 
is definite reduction in aerial micro flora post Agnihotra per-
formance. 

Tranquillity through Agnihotra : Researchers working in the 

area of Kirilian photography concluded that the aura of plants 
and human hand prints changed from high stress levels to an 
aura of tranquillity 

Lowered Stress levels : At the defence institute of physiology 
and allied sciences (DIPAS) New Delhi, Dr. Selvamurthy (Sr. 
Scientist) studied the physiological effects of Agnihotra on the 
human mind and body. It was observed that during the perfor-
mance of Agnihotra, the heart rate showed a declining trend, 
body temperature was raised, GSR remained significantly 
higher, ECG showed DC shift in base, EEG showed constant 
changes, power in Alpha band increased, while there was a 
tendency of suppression in delta power. T has been concluded 
that Agnihotra atmosphere has distinct beneficial effects on 
mind and body leading to mental tranquillity. The mind gains 
confidence due to the high energy Prana causing a positive ef-
fect on the Mind by elevating the Satva. The Mind is then able 
to deal with situations in a more balanced way. This results in 
lowering of the high stress levels of the mind, induces tranquil-
lity and provides inner peace. This also helps in increasing the 
confidence and concentration or focus level. 
Scientific Research & Results of Agnihotra

• http://www.agnihotra.org/content/scientific-experiments-ag-
nihotra  

• healing effects of Agnihotra ash -- www.homatherapy.de/
linked/buch_eng.pdf 

• Shivpuri, Akkalkot. Dist.: Solapur, Maharashtra State Pin – 
413216, Ph.: +91 02181 220708

• http://www.vishwafoundation.com
D D D D D

‘AYUR’ ‘VEDA’ - THE ‘LIFE’ ‘SCIENCE’                                        

        Prof. Veena Gangadhar *
*Prof. & HOD, Dept of Agada Tantra and Vyavahara Ayurveda, Sri Sri College of Ayurvedic Science and Research, 

Bengaluru, E-mail:- drveenaayur2007@rediffmail.com   

AYURVEDA, the ancient system of Indian medicine which explains all about ‘AYU’ i.e., it provides a panoramic view about life. It is 
a unique science which gives unique definition of health with respect to physical, mental, social and spiritual levels.

The main focus of this system are on two major areas, viz., prevention and cure of diseases, but the importance is given to 

Prevention rather than cure. The system advocates that diseases can be prevented through following a proper lifestyle which deals 

with dinacharya (daily regimen), rutucharya (Seasonal regimen), ahara(food habits),  vihara (other activities), Sadvritta and Achara 

Rasayana to be followed on day today basis. 

The system is based on certain basic principles, which govern the body’s physiology and also helps in diagnosis and treatment. 
Tridosha theory, Panchamahabuta theory, Saptadhatu theory,  Trimala, Srotas, Satva, etc., are few of these.

 The way of living healthily and preventing different diseases and disorders including life style diseases is the focus of Ayurveda 

which are based on the strong edifice of various fundamental concepts which will be explored in in an elaborate way in the full paper. 

Key words: Ayurveda, Dinacharya, Rutucharya, Prevention of diseases

Ayurveda, the ancient system of Indian Medicine explains 
all about ‘AYU’,i.e. it provides a panoramic view.  I t is 

unique science which gives definition of health with respect to 
Physical, Mental, Social and Spiritual levels.

आयुषः	वेदः	आयुर्वेदः		अ.हृ.सू.१/१
Ayurveda means knowledge pertaining to LIFE, preventing 
diseases.

Definition of AYURVEDA:

हिताहितं	सुखं	दुखःमायुस्तस्य	हिताहितम्	
मानं	च	तच्च	यत्रोक्तमायुर्वेदः	स	उच्यते		

च.सू.१/४१
Life is of four types:

Hitakara-Beneficial
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Ahitakara-Harmful
Sukhakara-Pleasurable

Duhkhakara-Unpleasurable
Aims and Objectives of Ayurveda:

स्वस्थस्य	स्वास्थ्यरक्षणम्	आतुरस्य	
विकारप्रशमनम्	च		च.सू.	३०/२६

Swastha means healthy person in healthy condition. Ayurveda 
gives priority to maintain healthy state of a normal human be-
ing. Secondly to treat the disease of a patient. Priority is given 
in prevention of disease rather than curative aspect.

Definition of HEALTH as per AYURVEDA:

समदोषः	समाग्निश्र्च	समधातुमलक्रियाः	
प्रसन्नत्मेन्द्रिय	मनाः	स्वस्थ	इत्यभिधीयते		

सु.सू.१५/४७
The person is called healthy if he has equilibrium of dosha, 
dhatu, mala,agni and happy  and balanced state of soul, mind 
and sense organs.

The above definition which represent the normal physiological 
functions of human body, which includes Physical, Mental,So-
cial and Spiritual wellness. The definition which was given 
thousands of years ago holds good even today. To quote, as 
per WHO, definition of health is: ‘’Health is a state of complete 
physical, mental, and social well being and not merely an ab-
sence of disease or infirmity ‘’
Ayurveda is based on certain basic principles :

They are 

1. Dosha- Vata, Pitta, Kapha

2. Dhatus- Rasa, Rakta, Mamsa, Meda, Asthi, Majja, Shukra
3. Mala- Mutra, Purisha, Sweda

4. Agni- Jataragni,-Responsible for digestion and metabolism
5. Panchamahabootas-	 सर्वं	 द्रव्यं	 पाञ्चभौतिमम्	
अस्मिन्	अर्थे		च.सू.२६/१०
Any imbalance – Hypo or Hyper state of above said principles 
will lead to disease condition. Understanding of these princi-
ples will help in diagnosis and treatment of disease.

How to remain healthy?

Following rules and regulations for a healthy life is as fol-
lows:

1. Dinacharya

2. Ritucharya

3. Ahara
4. Vyayama

5. Sadvritta

Dinacharya- Daily regimen 

1. Oral hygiene- Teeth brushing with plants like neem, karavira 
etc.

 Chewing fruits of jati, poog etc
                Gargles- Til oil

2. Oiling of head- Application of til oil over head
3. Oiling of ears-  Application of til oil to both ears
4. Abhyanga- Whole body massage regularly
5. Shareera parimarjana- Taking bath
6. Nirmala ambara Dharana-To wear clean dress after bathing

7. Use of fragrance-Pleasing to mind and charming
8. Use of ornaments-Is pleasant and charming, also increases 
longevity

9. Application of collyrium-Eyes become spotlessly clean and 
bright like moon in the clear sky

10. Usage of nasal drops-Prevents upper respiratory problems 
by clearing intercellular spaces and channels of body

11. Care for hair and nails

12. Use of proper foot wears
13. Use of umbrella

नगरी	नगरस्येव	रथस्येव	रथी	यथा	
स्वशरीरस्य	मेधावी	कृत्येष्ववहितो	भवेत्		

च.सू.५/१०३
A wise person should follow above said daily regimen towards 
his own body like an officer in charge of a city and a charioteer 
towards the city & chariot respectively. One who follows all the 
above activities is said to be free from diseases  and the per-
son can be healthy  all the time.

Rutucharya-Seasonal  regimen

Mainly seasons or months are classified as:

January to July-is a period of dehydration

July to January-is a period of hydration

 I n the period of dehydration, people have drying effects and 
as a result human beings become weak. Hence all the care 
which causes exhaustion, weakness should be avoided.Food 
and activities to maintain normalcy of body should be followed. 
In this period of hydration, human beings progressively grow 
in strength. Based on the requirement ,a person can under-
go  detoxification or purification procedures to maintain the 
healthy state of body.

Ahara-Food:

आहारमात्रा	पुनरग्नि	बलापेक्षिणी		च.सू.५/३
One should eat food in proper quantity depending upon the 
power of digestion and metabolism.

Food taken in proper quantity helps the individual in bringing 
about strength, complexion, happiness and longevity without 
disturbing the equilibrium of normal physiological functions of 
human body.

Vihara-Exercise & other physical activities: Physical exer-
cise brings about lightness of the body, ability tto do quality 
work, stability, resistance to discomfort and alleviation of do-
shas and it stimulates power of digestion. It should be prac-
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ticed only in moderation.Othrtwise it may lead to early degen-
eration of human body.

Sadvrutta-Rules of conduct:  Practice regarding code of 
general ethics like-one should not:lie,take over other proper-
ties, should not indulge in sinful activities, should not disclose 
others defects, should not have company of peoples ,who are 
unvirtuous,mean,crooked etc.one should not go out without 
touching feet of respectable persons and auspicious objects.  
..(cha.su.8/19) 

Principles of treatment according to Ayurveda:

Mainly there are two types of treatment-

1. Shamana-Incldes :

a)Following dinacharya,rutucharya,ahara,vihara,sadvritta

b)Satvavajaya- counseling
c)Daivavyapashraya-mantra,mani Dharana etc.

d)Aushadha Sevana-oral medication
2. Shodhana-Basically it is a kind of detoxification, which 
comes under purification of body, to remove accumulated tox-
ins. This is basically individualistic, in specified persons and 
specific disease conditions.
Conclusion : आहाराचारचेष्टासु	सुखार्थी	प्रेत्य	चेह	च

									परं	प्रयत्नमातिष्ठेद्बुद्धिमान्	हितसेवने	
च.सू.७/६०

One desirous of well being in this world and the world beyond 
should try his level best to follow the principles of health relat-
ing to diet, conduct and action.

D D D D D

AYURVEDA –THE ROOT OF ALL MEDICINE 

Dhanashri Vaishali*1,R Srividya*2

*1.Asst.prof. *2.Asst.prof. MSRCASC,BANGALORE, E-mail:- vdhanashri@gmail.com
Dhanvantari,according to Puranas is the god of Ayurveda..Blessings of god dhanvantari is seeked for sound health.Dhanteras or 

dhanwantari trayodashi is celebrated as “NATIONAL AYURVEDA DAY”. Ayurveda is a holistic system of medicine from India that 
uses a constitutional model. Its aim is to provide guidance regarding food and lifestyle so that healthy people can stay healthy and 

folks with health challenges can improve their health.

Keywords: Dhanvantari,ayurveda,medicine,diseases,treatement,disorders,dosha,kapha,vata,pitta.

Ayurveda refers to life knowledge.It is an alternative form of 
medicine described by agnivesh  in agnivesh tantra and 

later revised by charaka in charaka samhita.Ayurveda is tra-
ditional health care system for centuries.Traditional ayurveda 
begin with accounts of transmission of medical knowledge from 
gods to sages and to human physicians. Ayurveda treatises 
describe three elemental substances, the humours (Sanskrit 
dosas), wind (Sanskrit vāta), bile (pitta) and phlegm (kapha)), 
and state that equality (Skt. sāmyatva) of the dosas results in 
health, while inequality (visamatva) results in disease. Ayurve-
da treatises divide medicine into eight canonical components.

Teachings of Ayurveda

The basic motive of Ayurveda is to keep the healthy person 
healthy and to cure the illnesses.

Ayurveda teaches two main principles:

1.preservation of health.

2.Management of deseases.

• Preservation of health helps to maintain health and and avoid 
sickness.

• Methods, medicine, and tactics for management of diseases 
and ailments to cure and procure a return to normal health.

The Five Elements

1. According to the sankhya cosmology the five great ele-
ments(panchamahabhuta) like Akasha – aether
2. Vayu or Pavan – air or wind
3. Agni or Tejas – fire
4. Ap or Jala – water
5. Prithvi or Bhumi – earth
1.AKASHA: 
SPACE (akash in Sanskrit) is empty, formless, weightless, and 
clear. Sometimes called “Ether,” Space refers to the sky rather 
than “outer space.” In the body, Space correlates with spa-
cious places such as the abdomen, chest cavity, mouth, nose, 
and gastrointestinal tract. Psychologically, Space gives rise to 
feelings of peace, freedom, compassion, isolation, emptiness, 
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and anxiety. 

Sense: Hearing (sound) 

Organ: Ear 

2.Vayu: 
AIR (vayu in Sanskrit) is dry, cold, light, clear, and full of mo-
tion. A harsh wind is a good example of this mahabhuta. In the 
body, air moves through the lungs (respiration), brain (synaps-
es and nerves), muscles (heart and circulatory systems), and 
through the intestines (elimination). Emotionally, Air expresses 
as happiness, excitement, fear, and anxiety. 

Sense: Touch

Organ: Skin 

3.Agni:
FIRE (tejas in Sanskrit) is hot, changeable, dry, and illumi-
nating. In nature we see Fire in the sun, which provides light 
and warmth. Anatomically, Fire is associated with metabolism, 
sight, and the digestion, absorption, and assimilation of food. 
Fire is the emotional source of anger, hatred, ambition, and 
drive. 

Sense: Sight 

Organ: Eyes

4.Aap/Jala :
WATER (aap in Sanskrit) is flowing, wet, heavy, cold, and co-
hesive like the ocean. In the body, Water is represented by 
plasma, saliva, cerebrospinal fluid, urine, sweat, obesity, and 
edema. Emotionally, Water creates contentment, love, and 
compassion.

Sense: Taste

Organ: Tongue 

5.Prithvi:
EARTH (prithvi in Sanskrit) is heavy, cold, dense, stable, and 
solid—just think of the characteristics of dirt. Earth manifests in 
the body as all the anatomical structures: bones, nails, teeth, 
hair, and skin. In terms of emotions, Earth is associated with 
groundedness, growth, forgiveness, attachments, greed, and 
depression. 

Sense: Smell 

Organ: Nose

Maulik Siddhant : Basic Principles
Ayurveda has the Maulik Siddhant (“Basic Principles”) accord-
ing to the findings of the keen observers. These Maulik Sid-
dhants are:

• Dosha: normal equlibrium = normal health / abnormal: Ae-
tiological factors of diseases, predisposing factor of diseases

• Dosha Bhed: When not affected by the Doshas : normal 
physiology / abnormal : pathophysiology of the organs : Phys-
iological basis of diseases

• Dhatus: abnormal pathology : Pathological basis of diseases

Malas: Ketabolic products, substances ; helps in diagnosis of 

diseases

• Agni: Digestive Hunger : related to metabolism

• Oaj: estimation of Vitality / equivalent to “vital power” or “life 
force”

• Prakrati

• Deh Bal: Constitution / body built /body strength Tempera-
ments

• Ritu: weather

• time

• Area / place of living/ Domecile
• Nidan Panchak

Doshas: Aetiological factors of Ayurveda
Doshas are known as Tridosha, which is a part of the Maulik 
Siddhant (Basic Principles) of Ayurveda. Doshas are mainly of 
three types:

1.vata(combination of the space and air elements)

2.Pitta(analogous to the fire elements)
3. Kapha (combination of water and earth elements).

constitution type. Each constitution type has particular 
strengths and susceptibilities. ‘Tridoshas are considered 

Vata

The most traditional Sanskrit word for vata is air.Vata is com-
posed of space and air which governs all the movements in 
the mind and body and must be kept in balance.Vata controls 
blood flow,elimination of wastes,breathing and the movements 
of thoughts across mind.It activates the nervous system,hear-
ing and speech.It also controls the other two principles(pitta 
and kapha).

Too much of vata causes worries,insomnia,cramps and con-
stipation.

Vata is : dry, cold, light, mobile, clear, rough, subtle .Anything 
dry almost always increases Vata 

Puffed rice is dry, cold light and rough - overindulgence in 
puffed rice therefore is likely to increase Vata in the overin-
dulger.

Tips to balance vata:

1.Abhyanga(ayurvedic massage)
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2.Stay warm

3.Consume warm and cooked foods.

4.Early to bed.

5.Favour oily and heavy food.

Don’ts for vata

1.avoid raw food.

2.Avoid smoking,alcohol
3.Avoid excessive aerobic activities.
Pitta

Pitta is said to be composed of fire which governs all heat,me-
tabolism and transformation in the mind and body.it controls 
digestion of food,sensory perceptions and discrimination be-
tween right and wrong.

Too much pitta leads to anger,criticism,acidity,ulcers,rashes 
and thinning of hair.

Pitta is : slightly oily, hot, intense, light, fluid,free flowing, foul 
smelling.

Mustard oil is oily , hot , intense , fluid , strong-smelling and 
liquid and increases Pitta in the consumer.

Tip to balance pitta

1.Keep cool

2.favour cool,heavy,dry,sweet and bitter food

3.Moderate activities.

4.Regular mealtimes.

Don’ts  for pitta
1.Avoid sesame and mustard oils,buttermilk,acidic fruits.
2.Avoid over work
3Avoid fasting.
Kapha

Kapha is the watery humour consisting of water and earth el-
ements.it provides materials for physical structure of body like 
lubrication of joints,moisture to the skin,heals wounds,etc.it is 
also responsible for emotions of attachment,greed and envy.

Kapha is: oily, cold, heavy, stable, viscid, smooth, soft

Yoghurt , which , being creamy, cold, heavy, viscid, smooth 
and soft , is the very image of Kapha , adds to the body’s Ka-
pha when eaten.

Tips to balance kapha

1.Do regular exercise

2.Prefer warm temperatures.

3.Use fresh fruits and vegetables
Don’ts

1.Reduce oily food

2.Avoid heavy meals
3.Avoid excessive sleep
4.Avoid frozen desserts
Diagnosis

Ayurveda has eight ways to diagnose illness, called Nadi 
(pulse), Mootra (urine), Mala (stool), Jihva (tongue), Shabda 
(speech), Sparsha (touch), Druk (vision), and Aakruti (appear-
ance).Ayurvedic practitioners approach diagnosis by using the 
five senses.For example, hearing is used to observe the con-
dition of breathing and speech.The study of the lethal points or 
marman marma is of special importance.

• Pulse examination (Nadi preekshan) – In this examination 
strength, rhythm and speed of pulse are observed to make a 
diagnosis.

• If pulse is felt irregular (missing at intervals) or moving fast 
it can be compared to moving like a snake (sarpavat) that 
means vata is dominant in that pulse.

• If pulse is having good volume with a throb and it can be 
compared to jumping frog (mandookvat) then pitta is dominant 
in that pulse.

• If pulse is heavy or slow and its movement is like moving 
swan (hansvat) then kapha is dominant in that pulse.

• Urine examination (Mootra preeksha) – Color and turbidity of 
urine is observed by naked eyes.

• Fecal examination (Mala preeksha) –Examination of fecal 
matter is also done by naked eyes in order to see blood in 
stool and its floating nature (jalnimajan preeksha).
• Tongue observation (Jivha preekshan) – Tongue of patient is 
examined for any discoloration, ulcers and white coating.

• Examination of the voice and speech of pateint (Swar preek-
shan) – Hoarseness of voice is observed.
• Skin and touch examination (Sparash preekshan) – Tem-
perature of body, color and texture of skin is observed by 
Sparash preeksha.

• Observation of eyes (Netra preekshan) – Color of iris, sclera 
and conjunctiva is observed.
USE OF AYURVEDA IN TODAY’S LIFE : Our modern life is 
full of modern techonologies to ease our life.but still our life has 
become more complex and competitive.Now a days people 
are under stress because of modern technology and lifestyles.

Ayurveda though originated in india for 5000 years.It is as 
fresh and useful to humans today.

Ayurveda provides a timetable called ‘dincharya or daily 
schedule to bring peace and harmony in one’s life. According 
to ayurvedic lifestyle, one should get 7-8 hours sleep daily. On 
waking up in the morning, one should drink a glass of warm 
water which helps in flushing out toxins collected in the body 
overnight. One should wake up early in the morning and go 
for a walk
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Personal hygiene is essential for a consistent good health. 
Regular brushing of teeth and tongue freshens the mouth, 
keeps the teeth healthy and removes the cause of bad breath. 
Brushing of teeth is preferably done after every meal. Washing 
of face should include washing eyes, nose and ears. Nails and 
hair should be kept trimmed and clean.

Conclusion: This understanding that we are all unique indi-
viduals enables Ayurveda to address not only specific health 
concerns but also offers explanation as to why one person 
responds differently th an another. We hope that you will con-

tinue to explore Ayurveda to enhance your health and to gain 
further insights into this miracle we call life.
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COMPARATIVE STUDY OF EFFECTIVENESS OF DIFFERENT HAND SANITIZERS ON HAND HYGIENE

Ramya R*, Chandana D, Nithya Shree S,Navya Shree H Pand Sindhu M Gaikwad
Department of Microbiology, Ramaiah college of Arts, Science and Commerce, Bangalore

Diarrhoeal diseases are one of the leading causes of child death around the world. The World Health Organization (WHO) recognizes 

the spread of diarrhoeal diseases as a serious global problem and estimates that each year, there are more than 2.2 million lives 
lost due to these infections.  It has been suggested that hand washing may substantially reduce the risk of diarrhoeal diseases.Hand 

washing is thought to be effective for the prevention of transmission of diarrhoea pathogens.  Promotion of improved hand hygiene 

has been recognized as an important public health measure but it is not yet clear that how much hand hygiene is required to stop the 

transmission of pathogens causing diarrhea and upper respiratory tract infection causing bacteria. However it is not conclusive that 

hand washing with alcohol based sanitizer is more effective at reducing contamination with bacteria associated with diarrhoea than 

using water only. The objective of this study is the comparative study of effectiveness of different hand sanitisers on hand hygiene. 

In this study 20 volunteers from different groups of workers in different fieldswere selected.The samples were collected from them 
by imprint technique on different selective media such as MacConkey Agar, Eosine Methylene Blue Agar, Baird Parker Agar, Blood 

Agar, etc., Thedifferent samples were 1. Without hand wash, 2. After hand washing with water and 3. After hand wash with different 
hand sanitizers respectively.  Each volunteer underwent this procedure for 5 times. Fifty percent of bacteria of potential fecal origin 

were found after no handwashing in most of the samples. Hand washing with water alone reduced the presence of bacteria to 23%. 
Hand washing with sanitizer A was found to be more effective than B and C, which reduced the presence of bacteria to less than 

10%.  The present investigation suggests that hand wash with water followed by hand rub in alcohol based sanitizers reduces the 
presence of bacteria in hand and therefore useful for the prevention of transmission of diarrhoeal and other upper respiratory tract 

infections.  

Key words: Hand sanitizers, diarrhea and fecal coliforms.

Effective hand hygiene is the single most important strat-
egy in preventing healthcare associated infections. Hand 

hygiene is a general term applying to the use of soap/solution 
(non-antimicrobial or antimicrobial) and water, or a waterless 
antimicrobial agent to the surface of the hands. Hand hygiene 
is defined as any method that removes or destroys microor-
ganisms on hands. It is well-documented that the most import-
ant measure for preventing the spread of pathogens is effec-
tive hand washing. Hand hygiene is a great way to prevent 
infections. Diarrhea is usually a symptom of gastroenteritis, an 
infection of the bowel. Gastroenteritis may be caused by: a 
virus, such as norovirus or rotavirus. Bacteria, such as cam-
pylobacter, Clostridium difficile (C. difficile), Escherichia coli 
(E. coli), salmonella and shigella – these may all cause food 
poisoning. (WHO 2007).

Cleanliness of hands is of paramount importance—especially 
to avoid getting sick yourself as well as spreading the germ to 
others. You’d be astonished to find out how many diseases are 
spread due to poor hand hygiene. It is estimated that keeping 
hands clean can massively reduce diarrheal deaths, by up to 
50%. And it’s not just diarrheal infections; you can greatly pre-

vent respiratory infections by a simple hand wash. But then 
again, it’s not just how often you wash hands; a lot depends on 
how well you do it—the right method to eradicate the smallest 
of the pathogens. (Lauharanta J et al, 1991).
Some instances when it is vital to clean the hands are:-a) 
Before and after as well as during food preparation. b) While 
you are travelling places c) Before and after the visit to an 
ailing person. d) Before eating any food. e) After touching pub-
lic objects and spaces; ATMs, fingerprint scanners, elevator 
buttons, switches. f) After petting an animal g) After changing 
diapers h) After using the washroom. While we are generally 
mindful of these don’ts, we very often fail to heed to them, until 
we fall prey to a deadly foodborne disease and are left with 
course correction measures. Which is why it is very critical to 
wash our hands properly.

The best way to wash the hands properly is:-a) Wet your 
hands with clean cold/hot water. Turn off the running tap and 
apply soap. b)  Rub the lather both at the palm and back of 
your hands as well as in the fingernails. c)  Make sure that 
you continue the scrubbing for at least 15 seconds. At least 15 
seconds. d) Rinse them under clean water. e)  Dry them with a 
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towel or air dry. However, it is too tedious or impractical to look 
for soap and water method of cleaning everywhere. Therefore, 
it is advisable especially when you are outdoors to use alco-
hol-based sanitizers. ( Son C et al, 2001).

Our objective is to comparatively estimate the effectiveness of 
different hand sanitizers on hand hygiene with 120 volunteer 
by taking imprints of their fore fingers on nutrient agar plates 
following imprint technique. The percentage of average colo-
nies grown on the plates were calculated and tabulated.

MATERIALS AND METHODS

The hand sanitizers selected for the study were (i) Sanitizer A 
(ii) Sanitizer B (iii) Sanitizer C.

Table 1: Composition of hand sanitizers

PRODUCTS INGREDIENTS

Sanitizer A Ethyl Alcohol 95% v/v IP 55% w/w, Isopro-
pyl Alcohol Ip 10% w/w, Tocopheryl Acetate 
Ip 0.05% w/w, Perfumed gel base: q.s to 
100% w/w.

Sanitizer B Alcohol content 60% w/v Extracts- Coleus 
vettiveroides,(Hrivera), Coriandrumsativm 
(Dhanyaka),Citruslimon(Nimubka) Vetive-
riazizanioides(Ushira),Azadirachtaindica 
(Nimba)

Sanitizer C Denatured Alcohol- 69.4% w/w, Water 
PEG/PPG-17/6 copolymer, Perfume 
Propylene glycol,Acrylate /C10-30 alkyl 
acrylate,crosspolymer ,Tetrahydroxpropyl-
ethylenediamine,

Media used in the study:

The culture media used in the study are (i)Mac Conkey Agar 
(ii) Eosine Methylene Blue Agar (iii)Baird Parker Agar (iv)Blood 
Agar (v)Nutrient Agar (figure 1).
Figure 1: (i)Mac Conkey (ii)Blood agar(iii)EMB(iv)Baird parker 

Method of the experiment
The study was carried in vivo to compare the effectiveness of 
3 different hand sanitizers namely A, B and C in reducing the 
burden of transient microbial flora on the hands.  The sanitiz-
ers used in the study are commonly available in the markets.  
The procedure followed during the study is as follows: 20 Vol-
unteers were selected from 6 different category each involved 
in different nature of works.  The categories in which the vol-
unteers were selected are: 1. Office Staff 2.Street Vendors 3. 

Students 4. Teachers 5. Servants 6. Stationary Shopkeepers.

Initially 3 samples were collected from the volunteers on differ-
ent selective media like Mac Conkey Agar, Eosine Methylene 
Blue Agar, Braid Parker Agar, Blood-Agar and Nutrient Agar to 
check what kind of flora is commonly found on hands and also 
to check which sample was more potent.

The samples collected were: 1. Without hand wash. 2. After 
hand wash with water. 3. After hand wash with different hand 
sanitizers.

Later only 2 samples were collected from each volunteer of 
every group.1. Without Hand wash. 2. After washing hands 
with sanitizer A, B & C
The samples were later collected only on Nutrient Agar Media 
by imprint technique (figure 2) and grown / incubated at 37° in 
an incubator.

Figure 2: Taking sample by imprint technique.

For the second sample the volunteers were given 3ml / 3 drops 
of the product (Sanitizer A/B/C) and asked to wash their hands.  
After 1 minute of application of the product the sample was col-
lected onto the nutrient agar plate by imprint technique. After 
incubation of the imprinted plates for 24-48 hours the colonies 
formed were counted using a colony counter and tabulated as 
follows.

Figure 3:  Colonies formed before and after rubbing 

hands with Sanitizer A

Figure 4:  Colonies formed before and after rubbing 

hands with Sanitizer B
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Figure 5:  Colonies formed before and after rubbing 

hands with Sanitizer C

Table 1: Number of colonies formed in group 1          

OFFICE STAFF
Sl.
No.

SAN A SAN B SAN C

Be-
fore

After Be-
fore

After Be-
fore

After

1 135 1 282 150 1000 450

2 173 40 160 21 1000 430

3 106 6 92 4 1000 480

4 156 1 193 105 1000 500

5 50 0 79 2 1000 600

6 95 20 253 100 1000 580

7 256 150 165 50 1000 650

8 121 22 154 20 1000 800

9 102 2 216 65 1000 300

10 221 70 319 70 1000 280

11 95 20 253 100 1000 580

12 102 2 216 65 1000 300

13 135 1 282 150 1000 450

14 121 22 154 20 1000 800

15 256 150 165 50 1000 650

16 156 1 193 105 1000 600

17 173 40 160 21 1000 430

18 221 70 319 70 1000 280

19 106 6 92 4 1000 480

20 50 0 79 2 1000 600

Aver-
age

141.5 31.2 191.3 58.7 1000 512

Table 2: Number of colonies formed in group 2                                                      

STREET VENDORS

Sl.
No.

SAN A SAN B SAN C

Be-
fore

After Be-
fore

After Be-
fore

After

1 550 289 600 350 600 300

2 283 150 253 150 500 120

3 363 315 600 350 95 19

4 182 60 157 15 286 150

5 500 215 318 272 318 283

6 163 130 103 51 260 75

7 103 40 780 300 80 0

8 286 90 131 82 250 42

9 163 120 500 200 800 200

10 192 5 265 100 700 300

11 163 120 500 200 800 200

12 182 60 157 15 286 150

13 103 40 780 300 80 0

14 192 5 265 100 700 300

15 283 150 253 150 500 120

16 163 130 103 51 260 75

17 286 90 131 82 250 42

18 550 289 600 350 600 300

19 363 315 600 350 95 19

20 500 215 318 272 318 283

Aver-
age

278.5 141.4 370.7 187 388.9 148.9

Table 3: Number of colonies formed in group 3          

STUDENTS

Sl.
No.

SAN A SAN B SAN C

Be-
fore

After Be-
fore

After Be-
fore

After

1 61 47 116 10 95 90

2 10 0 151 15 40 1

3 54 21 119 14 36 1

4 88 23 246 134 180 120

5 20 2 15 4 18 9

6 47 8 168 25 123 12

7 53 16 134 17 111 15

8 62 10 192 22 77 4

9 71 17 215 8 89 16

10 85 12 220 19 100 10

11 53 16 134 17 111 15

12 61 47 116 10 95 90

13 85 12 220 19 100 10

14 54 21 119 14 36 1

15 71 17 215 8 89 16

16 10 0 151 15 40 1

17 20 2 15 4 18 9

18 62 10 192 22 77 4

19 47 8 168 25 123 12

20 88 23 246 134 180 120

Aver-
age

55.1 15.6 157.6 26.8 86.9 27.8
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Table 4: Number of colonies formed in group 4

TEACHERS

Sl.
No.

SAN A SAN B SAN C

Be-
fore

After Be-
fore

After Be-
fore

After

1 110 3 125 90 180 70

2 54 2 133 95 200 6

3 93 11 156 98 115 2

4 34 24 88 13 190 6

5 44 22 200 20 600 20

6 68 5 128 87 111 6

7 89 13 170 65 150 8

8 131 15 196 73 148 52

9 78 28 153 80 123 18

10 47 7 205 78 153 8

11 54 2 133 95 200 6

12 68 5 128 87 111 6

13 131 15 196 73 148 52

14 110 3 125 90 180 70

15 34 24 88 13 190 6

16 78 28 153 80 123 18

17 93 11 156 98 115 2

18 89 13 170 65 150 8

19 47 7 205 78 153 8

20 44 22 200 20 600 20

Aver-
age

74.8 13 155.4 69.9 197 19.6

Table 5: Number of colonies formed in group 5         

SERVANTS

Sl.
No.

SAN A SAN B SAN C

Before After Be-
fore

After Be-
fore

After

1 217 19 300 114 71 46

2 77 2 146 4 358 19

3 350 80 44 30 280 21

4 62 5 31 4 80 73

5 41 32 38 19 360 210

6 158 15 275 131 135 65

7 210 12 133 38 127 12

8 173 13 147 43 165 18

9 196 15 187 23 189 43

10 182 16 199 47 153 67

11 41 32 38 19 360 210

12 196 15 187 23 189 43

13 350 80 44 30 280 21

14 210 12 133 38 127 12

15 77 2 146 4 358 19

16 173 13 147 43 165 18

17 217 19 300 114 71 46

18 158 15 275 131 135 65

19 185 16 199 47 153 67

20 62 5 31 4 80 73

Aver-
age

166.75 20.9 150 45.3 191.8 57.4

Table 6: Number of colonies formed in group 6

STATIONARY SHOPKEEPERS

Sl.
No.

SAN A SAN B SAN C

Be-
fore

After Be-
fore

After Be-
fore

After

1 192 3 210 150 280 11

2 103 13 200 30 150 28

3 286 112 400 140 260 59

4 163 68 230 110 182 101

5 192 56 190 50 163 22

6 205 52 165 31 168 12

7 127 21 172 40 182 21

8 168 18 143 81 196 51

9 186 106 189 13 123 32

10 152 21 158 44 158 22

11 192 56 190 50 163 22

12 192 3 210 150 280 11

13 286 112 400 140 260 59

14 168 18 143 81 196 51

15 186 106 189 13 123 32

16 205 52 165 31 168 12

17 163 68 230 110 182 101

18 103 13 200 30 150 28

19 152 21 158 44 158 22

20 127 21 172 40 182 21

 Aver-
age

177.4 47 205.7 68.9 186.2 35.9

Table 7: Average colonies of different categories , the 
total average and percentage of sanitizer A, B and C.

AVERAGE

 SAN A SAN B SAN C

Be-
fore

After Be-
fore

After Be-
fore

After

OFFICE 
STAFF

141.5 31.2 191.3 58.7 1000 512
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STREET 
VEN-
DORS

278.5 141.4 370.7 187 388.9 148.9

STU-
DENTS

55.1 15.6 157.6 26.8 86.9 27.8

TEACH-
ERS

74.8 13 155.4 69.9 197 19.6

SER-
VANTS

166.
75

20.9 150 45.3 191.8 57.4

STA-
TIONARY 
SHOP 
KEEP-
ERS

177.4 47 205.7 68.9 186.2 35.9

TOTAL 
AVER-
AGE

149.
01

44.85 205.
12

76.1 341.8 128.6

TOTAL 
PER-
CENT-
AGE

69.
91%

62.
90%

62.
38%

Figure 6: Average number of colonies formed on the 

nutrient agar plates before and after washing hands with 

3 different hand sanitizers.

The average percentage reduction was calculated.

Figure 7: Percentage reduction of burden of microbial 

flora on the hands by 3 different hand sanitizers

RESULTS AND DISCUSSION : According to the data ob-
tained Sanitizer A reduced the burden of microbial flora on 
hand (especially) bacteria to an extent of 69.91%(refer table 
7 and figure 7) which was found to be more effective than 
sanitizers B and C which reduced the flora to an extent of 
62.90%(refer table 7 and figure 7) and 62.38%(refer table 7 
and figure 7) respectively. The bacterial flora which was not 
killed by the sanitizers were found to be Gram positive spe-
cies. Hence Gram negative species are more sensitive to hand 
sanitizers than Gram positive.

Hand sanitizers help in reduction of bacterial burden on the 
hands. In case of our study the hand sanitizers used are alco-
hol based hand sanitizers. It is found that alcohol based san-
itizers are more effective than non-alcohol based hand sani-
tizers this is because alcohol content in the sanitizers (usually 
60-70%or even 95%in some sanitizers.) will kill the bacteria 
by destroying the peptidoglycan layer in the cell wall and also 
by dissolving the lipid layer in case of gram negative bacteria. 
Some sanitizers also contain isopropyl alcohol in it which is 
found to be more potent than ethanol.

In our study we observed that the colonies grown on the agar 
plates after rubbing hands with the sanitizer were Gram pos-
itive bacteria. This is because Gram positive bacteria have 
thick layer of peptidoglycan layer and no lipid content in its cell 
wall and it requires more time to be destroyed/killed and is less 

vulnerable for the hand sanitizer in the duration 
of 1 minute(as per our study is concerned). 
Whereas Gram negative bacteria were found 
to be more sensitive to the sanitizers as it was 
being killed even in a short duration of 1 min-
ute after application of sanitizer due to the thin 
layer of peptidoglycan and more amount of 
lipid(which gets dissolved in the alcohol very 
easily) present in its cell wall. 

The sanitizers used here contained 95% eth-
anol and 10% isopropyl alcohol in sanitizer A 
and hence maybe because of its combination 
with ethanol, isopropyl alcohol and other com-
ponents was more effective than B and C  with 
60% ethanol and 69.4% ethanol content re-

spectively. The sanitizers used in the study were 1. Sanitizer 
A- Lifebuoy 2. Sanitizer B –Himalaya pure hands 3. Sanitizer 

C - Dettol

CONCLUSION : When hands were washed 
with water alone the reduction in bacterial load 
was quite significant . So hand washing with 
water followed by washing hands with hand 
sanitizer A or any other alcohol based hand 
sanitizers can help us in maintaining good hand 
hygiene.

ACKNOWLEDGEMET : We would like to thank 
Dr. Pushpa Head of the Department, Microbi-
ology; Dr A Nagarathna, Principal of Ramaiah 
College of Arts, Science and Commerce, Ben-



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

162

ISSN 2250 - 3978
 LILAVATI (PRINT)

galuru and the management for providing necessary facilities 
for the study and their support. 

REFERRENCE

1. Lauharanta J, Ojaja¨rvi J, Sarna S, Ma¨kela¨ P (1991) Pre-
vention of dryness and eczema of the hands of hospital staff 
by emulsion cleansing instead of washing with soap. J Hosp 
Infect 17: 207–15.
2. Randle J, Metcalfe J, Webb H, Luckett JC, Nerlich B, et al. 
(2013) Impact of an educational intervention upon the hand 
hygiene compliance of children. J Hosp Infect. 85: 220–5.
3. WHO (2000) World Health Report 2000. Geneva: World 
Health Organization: 164.

4. Hilburn J, Hammond BS, Fendler EJ, Groziak PA (2003) 
Use of alcohol hand sanitizer as an infection control strategy in 
an acute care facility. Am J Infect Control 31: 109–116.
5. DIN EN 1500: 2013, Chemical disinfectants and antiseptics 
- Hygienic handrub - Test method and requirements (phase 2/
step 2)

6. Dharan S, Hugonnet S, Sax H, Pittet D. Comparison of wa-
terless hand antisepsis agents at short application times: rais-

ing the flag of concern. Infect Control HospEpidemiol, 24:160-
4, (2009).

7. Sickbert-Bennett, E.E., Weber, D.J., Gergen-Teague, M.F., 
Rutala, W.A. The effects of test variables on the efficacy of 
hand hygiene agents. Am J Infect Control, 32:69–83, (2004).
8. ES Soliman, MAA Sobeih, ZH Ahmadetal. Evaluation of 
Commercial Disinfectants Against Bacterial Pathogens Iso-
lated from Broiler Farms. International Journal of Poultry Sci-
ence, 8 (8): 728-732,(2009). 

9.  Son C, Chuck T, Childers T, Usiak S, Dowling M, et al. 
(2011) Practically speaking: rethinking hand hygiene improve-
ment programs in health care settings. Am J Infect Control39: 
716–24.
10. Barbut F, Maury E, Goldwirt L, Boe¨lle PY, Neyme D, et al. 
(2007) Comparison of the antibacterial efficacy and accept-
ability of an alcohol-based hand rinse with two alcohol-based 
hand gels during routine patient care. J Hosp Infect 66: 167– 
73.

11. Paulson DS, Fendler EJ, Dolan MJ, Williams RA. A close 
look at alcohol gel as an antimicrobial sanitizing agent. Am J 
Infect Control, 27(4):332-8, (1999).

D D D D D

FLOWERS THAT CAN HEAL YOU – AN INTRODUCTION TO BACH FLOWER REMEDIES

Vani Radhakrishnan
# 589, 12th A Cross, 8th Main, J.P. Nagar, 2nd Phase, Bengaluru-560 078, e-mail:- vanithegreat@gmail.com

This paper discusses about how some flowers essences can be used as a healing modality. Dr.Edward Bach, a practicing surgeon, 
bacteriologist and pathologist believed that, “Healing with the clean, pure, beautiful agents of nature is surely the one method of all 
which appeals to most of us”

His research and experience in bacteriology, vaccine therapy, and homeopathy led to a new system of wellness, Bachblüten, Flores 

de Bach, Bach flower essences to cure ailments. Through this system, he created 38 Bach flower remedies. Each flower was found 
to harmonize the negative emotional state. He found that as the negativity decreased, the patients regained their health.

This paper discusses about Dr.Edward Bach’s 38 flower remedies that help in healing diseases.

What is health? Does it involve mere physical fitness or is 
it more than that? Can an emotionally unstable person 

with good physical fitness be considered healthy? There are 
many questions that arise regarding health and diseases.

The dictionaryquotes health to be a person’s mental or phys-
ical condition. It also mentions that health is a state of being 
free from illness or injury. This clearly implies that health is 
something more than physical fitness and it also involves men-
tal and emotional well-being. 

Human beings are subjected to various social, physical, men-
tal, and psychological changes. Health is the ability of indi-
viduals to adapt themselves and function in harmony during 
such changing scenarios. Health is not static, and can change 
drastically depending on external and internal challenges like 
worry, fear, stress, and climatic conditions. These challenges 
can cause dis-ease in the harmonic functioning of a human 
being. Disease is a condition when the normalfunctioning of 
a human being is affectedand manifests as specific signs and 
painful symptoms. 

Generally, various forms of medicines are being used all over 
the world to ease people from these diseases. Some of the 
medicine systems that are popular in India are Ayurveda, Al-
lopathy, Homeopathy, Siddha, and Unani. Herbs, chemicals, 
metals, and various natural resources are used in making pills 
and potions to cure diseases.

Continuous research in the medical field focuses on inventing 
better medicines that can effectively curb pain and wipe out 
symptoms, and eventually provide relief to diseased individu-
als. However, it has been found that many times treatment of a 
disease is a temporary relief and the chances of the condition 
reoccurring is not curbed completely.  Some medicine systems 
also focus on removing the root cause of diseases. 

Various psychological studies indicate that thoughts and emo-
tions play a vital role for an individual to be in good health. 
Dr.Edward Bach, a practicing physician in London noticed that 
treating personalities and feelings of his patients helped in 
gradually healing their physical distress and also made them 
happier. He observed that healing in their body was blocked 
due to these emotional drawbacks. He believed in using flow-
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ers to treat diseased individuals.

His research and experience in bacteriology, vaccine therapy, 
and homeopathy led to a new system of wellness, Bachblüten, 
Flores de Bach, Bach flower essences to cure ailments. 
Through this system, he created 38 Bach Flower Remedies. 
Each flower was found to harmonize the negative emotional 
state. He found that as the negativity decreased, the patients 
regained their health. This paper provides an overview of 
these 38 Bach Flower Remedies.

The History of Bach Flower Therapy : Dr.Edward Bach 
was born in Moseley, near Birmingham, in 1886. He was a 
British physician, bacteriologist, and pathologist. He was into 
vaccine research and later moved into homeopathic research. 
Although his research was going fine, he was not happy with 
the fact that doctors had to focus on diseases alone and ignore 
the person. He preferred to work towards a holistic approach 
in curing diseases, by focusing on the diseased individual, as 
well. He began collecting plants and flowers and focused on 
researching a new system of medicine from nature. He and 
his assistant, a radiographer called Nora Weeks explored and 
researched with various flowers and plants. 
A year after announcing his research to be complete, he died 
in 1936 and left behind a new system of healing, through flow-
er essences – the Bach Flower Remedies. It had 38 remedies 
and could be combined into nearly 293 million combinations. 
He left his work with instructions to his friends, Nora Weeks 
and Victor Bullen that they should carry out his principles of 
simplicity. He believed that negative thoughts caused distor-
tion and affected our lives, and positive thoughts helped us 
bounce back to good health.

His words to his friends included: “People like ourselves 
who have tasted the glory of self-sacrifice, the glory of helping 
our brothers, once we have been given a jewel of such mag-
nitude, nothing can deviate us from our path of love and duty 
to displaying its lustre, pure and unadorned to the people of 
the world.”

About Bach Flower Remedies : Dr. Bach’s discovery of flow-
er remedies was a boon because each flower was found to 
exemplify the positive and harmonizing force for a negative 
emotional state such as fear, resentment, and anger. 

The healing effects of these flowers had to be given to the pa-
tients to treat them. He prepared essences from these flowers 
and gave them to the patients as medicines. As the negative 
states harmonized, the patient bounced back to good health.

His insights hinted that illnesses were messages to human be-
ings. These messages indicated that the inner being needed a 
change. The flower essences helped in changing and bringing 
us back to a harmonized state.

The Seven Emotional Characteristics : Dr.Bach grouped his 
38 remedies based on seven emotional characteristics:

• Fear

• Uncertainty

• Not sufficient interest in present circumstances
• Loneliness
• Over-sensitive to influences and ideas
• Despondency and despair

• Over-care for welfare of others

Important: Most remedies are available in shops, but it 
is important to analyze the personality, temperament, 

and emotional factors before consuming the remedies. 
It is advisable to consult a Bach therapist to obtain the 

details of the required dosage and remedies.

Therapists can choose the right essence based on these 
categories. Under each of these categories, there are flower 
remedies. 

Fear : Fear, anxiousness, immensely worried, and all related 
emotions are categorized under Fear. The following table lists 
the relevant flower remedies and their descriptions

Table 1: Bach Remedies - Fear

Flower Description

Rock Rose The remedy of emergency for cases where 
there even appears no hope. In accidents or 
sudden illness, or when the patient is very 
frightened or terrified, or if the condition is 
serious enough to cause great fear to those 
around. If the patient is not conscious the 
lips may be moistened with the remedy.

Mimulus Fear of worldly things, illness, pain, acci-
dents,poverty, darkness, fear of being alone, 
and fear of misfortune. Thefears of everyday 
life. These people quietly and secretly bear 
their dread; they do not freely speak ofit to 
others.

Cherry 
Plum

Fear of the mind being over-strained, fear 
of reason giving way, fear of doing fearful 
and dreaded things, not wished and known 
wrong, yet there comes thethought and 
impulse to do them.

Aspen Vague unknown fears, for which there can 
be given no explanation, no reason.
Yet the patient may be terrified of something 
terrible going to happen, he knows not what.
Sufferers often are afraid to tell their trouble 
to others.

Red Chest-
nut

For those who find it difficult not to be anx-
ious for other people.
Often they have ceased to worry about 
themselves, but for those of whom they 
are fond they may suffer much, frequently 
anticipating that some unfortunate thing may 
happen to them.

The descriptions in the table are adapted from Dr.Edward 

Bach’s book, The Twelve Healers and Other Remedies.
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Uncertainty : Hopelessness, indecisiveness, lack of direction, 
and all related emotions are categorized under Uncertainty. 
The following table lists the relevant flower remedies and their 
descriptions.

Table 2: Bach Remedies - Uncertainty

Flower Description

Cerato Those who have not sufficient confidence 
in themselves to make their own deci-
sions.
They constantly seek advice from others, 
and are often misguided.

Scleranthus Those who suffer much from being unable 
to decide between two things, first one 
seeming right then the other.
They are usually quiet people, and bear 
their difficulty alone, as they are not 
inclined to discuss it with others.

Gentian Those who are easily discouraged. They 
may be progressing well in illness or in 
the affairs of their daily life, but any small 
delay or hindrance to progress causes 
doubt and soon disheartens them.

Gorse Very great hopelessness, they have given 
up belief that more can be done for them.
Under persuasion or to please others they 
may try different treatments, at the same 
time assuring those around that there is so 
little hope of relief.

Hornbeam For those who feel that they have not suf-
ficient strength, mentally or physically, to 
carry the burden of life placed upon them; 
the affairs of every day seem too much for 
them to accomplish, though they generally 
succeed in fulfilling their task.
For those who believe that some part, of 
mind or body, needs to be strengthened 
before they can easily fulfill their work.

Wild Oat Those who have ambitions to do some-
thing of prominence in life, who wish to 
have much experience, and to enjoy all 
that which is possible for them, to take life 
to the full.
Their difficulty is to determine what 
occupation to follow; as although their 
ambitions are strong, they have no calling 
which appeals to them above all others.
This may cause delay and dissatisfaction.

The descriptions in the table are adapted from Dr.Edward 

Bach’s book, The Twelve Healers and Other Remedies

Not Sufficient Interest in Present Circumstances : Apathy, 
unexplained gloominess, insufficient interest, and all related 
emotions are categorized under Not Sufficient Interest in Pres-

ent Circumstances. The following table lists the relevant flower 
remedies and their descriptions.

Table 3: Bach Remedies - Not Sufficient Interest in 
Present Circumstances

Flower Description

Clematis Those who are dreamy, drowsy, not fully 
awake, no great interest in life. Quiet 
people, not really happy in their present 
circumstances, living more in the future 
than in the present; living in hopes of 
happier times, when their ideals may come 
true. In illness some make little or no effort 
to get well, and in certain cases may even 
look forward to death, in the hope of better 
times; or maybe, meeting again some 
beloved one whom they have lost.

Honeysuckle Those who live much in the past, perhaps 
a time of great happiness, or memories 
of a lost friend, or ambitions which have 
not come true. They do not expect further 
happiness such as they have had.

Wild Rose Those who without apparently sufficient 
reason become resigned to all that hap-
pens, and just glide through life, take it as 
it is, without any effort to improve things 
and find some joy. They have surrendered 
to the struggle of life without complaint.

Olive Those who have suffered much mentally 
or physically and are so exhausted and 
weary that they feel they have no more 
strength to make any effort.
Daily life is hard work for them, without 
pleasure.

White Chest-
nut

For those who cannot prevent thoughts, 
ideas, arguments which they do not desire 
from entering their minds. Usually at such 
times when the interest of the moment is 
not strong enough to keep the mind full.
Thoughts which worry and will remain, or 
if for a time thrown out, will return. They 
seem to circle round and round and cause 
mental torture.
The presence of such unpleasant thoughts 
drives out peace and interferes with being 
able to think only of the work or pleasure 
of the day.

Mustard Those who are liable to times of gloom, or 
even despair, as though a cold dark cloud 
overshadowed them and hid the light and 
the joy of life. It may not be possible to 
give any reason or explanation for such 
attacks.
Under these conditions it is almost impos-
sible to appear happy or cheerful.
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Chestnut Bud For those who do not take full advantage 
of observation and experience, and who 
take a longer time than others to learn the 
lessons of daily life.
Whereas one experience would be enough 
for some, such people find it necessary to 
have more, sometimes several, before the 
lesson is learnt.
Therefore, to their regret, they find them-
selves having to make the same error on 
different occasions when once would have 
been enough, or observation of others 
could have spared them even that one 
fault.

The descriptions in the table are adapted from Dr.Edward 

Bach’s book, The Twelve Healers and Other Remedies.
Loneliness : Impatience, talkativeness, loneliness, and relat-
ed emotions are categorized under Loneliness. The following 
table lists the relevant flower remedies and their descriptions.

Table 4: Bach Remedies - Loneliness

Flower Description

Water 
Violet

For those who in health or illness like to be 
alone.
Very quiet people, who move about without 
noise, speak little, and then gently. Very in-
dependent, capable, and self-reliant. Almost 
free of the opinions of others. They are aloof, 
leave people alone and go their own way. 
Often clever and talented. Their peace and 
calmness is a blessing to those around them.

Impatiens Those who are quick in thought and action 
and who wish all things to be done without 
hesitation or delay. When ill they are anxious 
for a hasty recovery. They find it very difficult 
to be patient with people who are slow, as 
they consider it wrong and a waste of time, 
and they will endeavour to make such people 
quicker in all ways.
They often prefer to work and think alone, 
so that they can do everything at their own 
speed.

Heather Those who are always seeking the compan-
ionship of anyone who may be available, as 
they find it necessary to discuss their own 
affairs with others, no matter who it may be. 
They are very unhappy if they have to be 
alone for any length of time.

The descriptions in the table are adapted from Dr.Edward 

Bach’s book, The Twelve Healers and Other Remedies.

Over-Sensitive to Influences and Ideas : Hatred and an-
ger, people who are kind and anxious to serve, people who 
are unsettled during a life change and related emotions are 
categorized under Over-Sensitive to Influence and Ideas. The 

following table lists the relevant flower remedies and their de-
scriptions. 

Table 4: Bach Remedies - Over-Sensitive to Influences 
and Ideas

Flower Description

Agrimony The jovial, cheerful, humorous people who 
love peace and are distressed by argument or 
quarrel, to avoid which they will agree to give 
up much.
Though generally they have troubles and are 
tormented and restless and worried in mind 
or in body, they hide their cares behind their 
humour and jesting and are considered very 
good friends to know.
They often take alcohol or drugs in excess, 
to stimulate themselves and help themselves 
bear their trials with cheerfulness.

Centaury Kind, quiet, gentle people who are over-anx-
ious to serve others. They overtax their 
strength in their endeavours.
Their wish so grows upon them that they 
become more servants than willing helpers. 
Their good natureleads them to do more than 
their own share of work,and in so doing they 
may neglect their own particularmission in life.

Walnut For those who have definite ideals and ambi-
tions in life and are fulfilling them, but on rare 
occasions aretempted to be led away from 
their own ideas, aimsand work by the enthusi-
asm, convictions or strongopinions of others.
The remedy gives constancy and protection 
from outside influences.

Holly For those who sometimes are attacked by 
thoughts of such kind as jealousy, envy, 
revenge, suspicion.
For the different forms of vexation.
Within themselves they may suffer much, 
often when there is no real cause for their 
unhappiness.

The descriptions in the table are adapted from Dr.Edward 

Bach’s book, The Twelve Healers and Other Remedies
Despondency and Despair : Being overwhelmed, needing 
comfort in distress, self-blame, and other related emotions are 
categorized under Despondency and Despair. The following 
table lists the relevant flower remedies and their descriptions. 

Flower Description

Larch For those who do not consider themselves 
as good or capable as those around them, 
who expect failures, who feel that they will 
never be a success, and so do not venture 
or make a strong enough attempt tosuc-
ceed.
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Pine For those who blame themselves. Even 
when successful they think that they could 
have done better, and are never content 
with their efforts or theresults. They are 
hard-working and suffer much fromthe 
faults they attach to themselves.
Sometimes, if there is any mistake it is due 
to another, but they will claim responsibility 
even for that.

Elm Those who are doing good work, are follow-
ing the calling of their life and who hope to 
do something ofimportance, and this often 
for the benefit of humanity.
At times there may be periods of depres-
sion when they feel that the task they have 
undertaken is too difficult, and not within 
the power of a human being.

Sweet 
Chestnut

For those moments which happen to some 
people when the anguish is so great as to 
seem to be unbearable.
When the mind or body feels as if it had 
borne to the uttermost limit of its endur-
ance, and that now it must give way.
When it seems there is nothing but destruc-
tion and annihilation left to face.

Start of 
Bethlehem

For those in great distress under conditions 
which for a time produce great unhappi-
ness.
The shock of serious news, the loss of 
someone dear, the fright following an acci-
dent, and such like.
For those who for a time refuse to be con-
soled, this remedy brings comfort.

Willow For those who have suffered adversity 
or misfortuneand find these difficult to 
accept, without complaint orresentment, as 
they judge life much by the successwhich 
it brings. They feel that they have not 
deserved so great a trial that it was unjust, 
and they become embittered.
They often take less interest and less ac-
tivity in those things of life, which they had 
previously enjoyed.

Oak For those who are struggling and fighting 
strongly to get well, or in connection with 
the affairs of their daily life. They will go on 
trying one thing after daily life. They will go 
on trying one thing after another, though 
their case may seem hopeless.
They will fight on. They are discontented 
with themselves if illness interferes with 
their duties or helping others.
They are brave people, fighting against 
great difficulties, without loss of hope or 
effort.

Crab Apple This is the remedy of cleansing. 
For those who feel as if they had something 
not quite clean about themselves.
Often it is something of apparently little 
importance. In others there may be more 
serious disease which isalmost disregarded 
compared to the one thing onwhich they 
concentrate.
In both types they are anxious to be free 
from the one particular thing which is 
greatest in their minds and which seems so 
essential to them that it should be cured.
They become despondent if treatment fails.
Being a cleanser, this remedy purifies 
wounds if thepatient has reason to believe 
that some poison hasentered, which must 
be drawn out.

The descriptions in the table are adapted from Dr.Edward 

Bach’s book, The Twelve Healers and Other Remedies.
Over-Care for Welfare of Others : Being critical, idealistic, 
demanding, domineering, and other related emotions are cat-
egorized under Over-Care for Welfare of Others. The following 
table lists the relevant flower remedies and their descriptions. 

Flower Description

Chicory Those who are very mindful of the needs of 
others; they tend to be over-full of care for 
children, relatives,friends, always finding 
something that should be putright. They are 
continually correcting what theyconsider 
wrong, and enjoy doing so. They desire 
thatthose for whom they care should be near 
them.

Vervain Those with fixed principles and ideas, which 
they are confident are right, and which they 
very rarely change.
They have a great wish to convert all around 
them to their own views of life.
They are strong of will and have much cour-
age when they are convinced of those things 
that they wish to teach.
In illness, they struggle on long after many 
would have given up their duties.

Vine Very capable people, certain of their own 
ability, confident of success.Being so 
assured, they think that it would be for the-
benefit of others if they could be persuaded 
to dothings as they themselves do, or as 
they are certain isright. Even in illness they 
will direct their attendants.They may be of 
great value in emergency.
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Beech For those who feel the need to see more 
good and beauty in all that surrounds them. 
And, although much appears to be wrong, 
to have the ability to seethe good growing 
within. So as to be able to be moretolerant, 
lenient and understanding of the differ-
entway each individual and all things are 
working to theirown final perfection.

Rock Water Those who are very strict in their way of 
living; theydeny themselves many of the joys 
and pleasures oflife because they consider it 
might interfere with theirwork.
They are hard masters to themselves. They 
wish to be well and strong and active, and 
will do anything. which they believe will keep 
them so. They hope to be examples which 
will appeal to others who may follow their 
ideas and be better as a result.

The descriptions in the table are adapted from Dr.Edward 

Bach’s book, The Twelve Healers and Other Remedies.

Conclusion : This paper gives a brief overview of how Bach 
Flowers can be used to heal ailments by analyzing the root 
cause and treating it accordingly. It is advisable to consult a 
Bach Therapist to take appropriate remedies. The flower rem-
edies can be obtained from registered Bach Therapists.
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Cancer is the second leading cause of death in the world after cardiovascular diseases. Half of men and one third of women in the 

world will develop cancer in their lifetime. Today, millions of cancer people extend their life due to early identification and treatment. 
Cancer is not a new disease and has afflicted people throughout the world. Cancer develops when normal cells in a particular part 
of the body begin to grow out of control. There are different types of cancers; all types of cancer cells continue to grow, divide and 

re-divide instead of dying and form new abnormal cells. Some types of cancer cells often travel to other parts of the body through 

blood circulation or lymph vessels (metastasis), where they begin to grow. Generally cancer cells develop from normal cells due to 
damage of DNA. Most of the time when ever DNA was damaged, the body is able to repair it, unfortunately in cancer cells, damaged 
DNA is not repaired. People can also inherit damaged DNA from parents. Malignant brain tumours are among the most challenging 
to treat and at present there are no uniformly successful treatment strategies. Standard treatment regimens consist of maximal 

surgical resection followed by radiotherapy and chemotherapy. Along with the long before discovered now conventional methods- 

surgical resection of the primary tumours, following chemotherapy and radiotherapy many new recent advances in therapeutic are 

– endosomal transport of drug across blood brain barrier (BBB) through specific potential protein carriers, receptor dependent  drug 
transport to target glioblastoma cells, ATP dependent carrier active transport, use of nano-particles (exosome mediated) to transport 

drug to target cells, use of liposomes, microbe mediated transport, and last but not the least proton mediated therapy especially as 

in childhood brain cancer therapy and diagnosis.

The study of cancer is also known as oncology. The dis-
coveries in the field of anatomy, physiology, chemistry, 

epidemiology and other related fields by countless doctors 
and scientist around the world made oncology what it is today. 
Technological advances and the ever increasing understand-
ing of cancer make this field one of the most rapidly evolving 
areas of modern medicine.[1],[2].

HISTORY OF CANCER : Cancer is one the most compelling 
and crutial health care challenges in the world. On the whole, 
research progress from one year to the next is incremental, 
and true breakthroughs are exceptional. However every year 
the field of oncology comes up with new information and in-
sights of the matter that ultimately aids in the improvement of 
the standpoint of the patients with cancer.[3]

Through out the history of mankind it has been seen that hu-
mans and animals have had cancer. So it is nothing of bewil-
derment that from the dawn of history, man has written about 
cancer. Some of the earliest clues of cancer has been found 
among fossilized bone tumors. Human mummies in the an-
cient Egypt and eary manuscripts. The most ancient descrip-
tion of cancer given by man(although the “cancer” word was 
not used) was found in Egypt and dates back to about 3000 
BC.[1].The source of  evidence called the Edwin Smith Pa-
pyrus and is  a copy of an ancient Egyptian book, on cancer-
ous surgery. The book describes 8 cases of  breast tumors or 
ulcers that were expelled by cauterization with a tool and its 
called “ fire drill”. The description involved “ there is no treat-
ment”.[4],[5]
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Hippocrates is credited with the origination of the word “ can-
cer” and he is considered as the “Father of Medicine”. Hippo-
crates used the term “carcinos” and “carcinomas” to describe 
non-ulcer forming and ulcer forming tumors.[6,7]

WHAT IS CANCER?
When normal cells of the body, due to any reason (may be 
genetical, chemical, biological, physical, or environmental) be-
gin to grow out of control , leads to cancer. There are different 
kinds of cancers like breast cancer, prostate cancer, basal cell 
cancer, lung cancer, throat cancer, brain cancer and so on. All  
the types of cancer  cells continues to grow, divide and redi-
vide; intead of dying as of normal cells but form new abnormal 
cells.[7] Cells of cancer often migrate to different parts of the 
body from the part from which it has borne . this process hap-
pens when these cells travel via blood to other types of tissues 
and there after  begin to grow, divide and also re-divide in that 
tissue. This process is referred to as “Metastasis”. At more se-
vere conditions, the cells get spread to more different tissues 
and worsen the condition of the body and health[8]. Generally 
cancer cells develop from normal cells due to damage of DNA. 
Most of the time when ever DNA was damaged, the body is 
able to repair it, unfortunately in cancer cells, damaged DNA is 
not repaired. Some people also inherit corrupted genetic mate-
rial from parents, which account for inherited cancer. 

Sometimes a person’s DNA becomes mutilated due to expo-
sure to cancer causing agent in the environment like smoking.

Not all tumours are cancerous, some tumours are benign 
(non-cancerous). Benign tumours are not life-threatening. Dif-
ferent types of cancer cell behave differently. It has been seen 
many times that altering the lifestyle like by quitting smoking 
and eating low fat diet the risk of developing different type of 
cancer reduces.[9]

Old cancer theories

Humoral theory : Hippocrates believed that the body con-
tained 4 humors (body fluids), (a) blood, (b) phlegm, (c) yellow 
bile and (d) black bile. Any imbalance of these fluids will result 
in disease and excess of black bile in a particular organ site 
was thought to cause cancer. This theory of cancer was stan-
dard through the Middle Ages for over 1300 years. During this 
period autopsies were prohibited for religious reasons, thus 
limiting knowledge about cancer.[9,11,13]

Lymph theory : This theory proposed that cancer formation 
was by fluid called lymph. Life was believed to consist of con-
tinuous movement of the fluids like as blood and lymph in the 
body. The lymph theory was supported in 17th century that 
tumors grow from lymph constantly thrown out by the blood.
[10,13]

Blastema theory : Muller demonstrated that cancer is made 
up of cells but not with lymph in 1838. His student, Virchow 
(1821–1902) determined that all cells including cancer cells 
were derived from other cells.[13]

Chronic irritation theory : Virchow proposed that chronic ir-
ritation was the cause of cancer. Later Thiersch was showed 

that cancers metastasize through the spread of malignant cells 
and not through some unidentified fluid.[13]
Trauma theory : From the late 1800s until the 1920s, cancer 
was thought to be caused by trauma.[12,13]

BACKGROUND TO GLIOBLASTOMA
The primary brain tumours (Glioblastoma) are thought to be 
derived from glial cells or their progenitors and are generically 
classified as gliomas. The metastatic ones arise from systemic 
malignancies and then develop within the brain parenchyma 
[14,15]. Three major types of brain tumors are recognized by 
the World Health Organization, as a classification of gliomas: 
astrocytomas, oligodendrogliomas, and oligo-astrocytomas 
[16].

1. Astrocytomas- Astrocytomas are the most common type of 
glioma in both adults and children. They develop from the cells 
called astrocytes. Astrocytes are the cells of the brain that sup-
port the nerve cells (neurones).

2. Oligodendrogliomas- Oligodendrogliomas are a type of glio-
ma that are believed to originate from the oligodendrocytes of 
the brain or from a glial precursor cell. They occur primarily in 
adults (9.4% of all primary brain and central nervous system 
tumors) but are also found in children (4% of all primary brain 
tumors).

3. Oligoastrocytomas- Oligoastrocytomas belong to a group of 
brain tumors called “gliomas.” Gliomas are tumors that come 
from the glial, or supportive, cells of the brain. A  “mixed glio-
ma” tumor, which contains both abnormal oligodendroglioma 
and astrocytoma cells.

Glioblastomas  (GBMs) are tumours that (primarily) arise from 
Astrocytes (star shaped cells) which forms the glial cells –the 
supportive tissues of the brain. Brains tumors are usually high-
ly malignant (lethal;cancerous) as the cell reproduce quickly 
and they are supported by a large network of blood vessels.
[17]

A large number of brain tumours reproduce at any given time 
and they are provided nourishment by ample blood supply. 
GBMs are seen in the cerebral hemisphere of brain or spinal 
cord however dead cells are seen towards the centre of the 
tumour. It is effortless for the glioblastomas to invade and live 
within normal brain tissue as these(GBMs) comes from the 
normal cells only.

As a matter of fact, Glioblastomas do not usually spread to 
other part of the body.[18]

Glioblastoma (GBM) is the most common and lethal primary 
brain tumor. Over the past few years tremendous genomic and 
proteomic characterization along with robust animal models 
of GBM have provided invaluable data that show that “GBM”, 
although histologically indistinguishable from one another, are 
comprised of molecularly heterogenous diseases.  In addition, 
robust pre-clinical models and a better understanding of the 
core pathways disrupted in GBM are providing a renewed op-
timism for novel strategies targeting these devastating tumors.

Although there are end number of advances in the standard 
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therapy , that includes surgical resection followed by radiation 
and chemotherapy, the prognosis of the patients with glioblas-
tomas remains low. Unfortunately, most patients die within 2 
years of diagnosis of their disease. Variation in molecular ab-
normalities occurs among patients with GBMs and not only this 
but also within ach tumours[19]. One of the marking off feature 
of glioblastoma is its marked genetic heterogeneity. Even so, 
recent advancements in the field of tumour biology have come 
up with several novel agents that target these signalling path-
ways are being developed. With the availability of the recent 
details of genetic characteristics of  this disease , cutting-edge 
treatment regiments, including a variety of traditional treatment 
modalities such as surgeries, radiation, and cytotoxic chemo-
therapy, will be combined with newer targeted therapies. It 
is hoped that the combined therapeutic methods will help in 
overcoming the backdated , limitations in the treatment of the 
patients with GBM.[20]

CAUSE OF GLIOBLSTOMAS : Like many other cancers, th 
exact reason behind the causation of the brain tumour is not 
known. However there are endless reasons due to which the 
tumors can cause at any site  or some reasons may be focused 
to cause cancer on particular site. Like smoking(contain nico-
tine) which is more inclined to cause throat cancer, lung can-
cer. It has already been known that cancer could be caused by 
chemicals, radiation and viruses. Sometimes cancer seemed 
to run in the family due to inheritance of any damaged DNA 
one generation  to the next. It is learnt that DNA  generally 
could be damaged by chemical and radiation. These agents 
disrupt the structure of genetic material by mutation and often 
leads to development of cancer. So it therefore became possi-
ble to pinpoint  the exact site of damage on specific gene.[21]
There are end number of carcinogens discovered  by the sci-
entists. The chemical agents may be heavy metals , asbestos, 
dioxins and tobacco smoke or radiations like UV ray. Natural 
agent like Aflatoxin B1, which is produced by the fungus As-
pergillus flavus growing on stored grains, nuts  is a carcinogen. 
Many viruses may even cause cancer.[22]

POSSIBLE WAYS OF TARGETING GLIOBLASTOMAS

• SOME CONVENTIONAL METHODS

SURGICAL RESECTION : Surgeons in ancient days knew 
that cancer would come back after it was removed initially by 
surgery. Even today many people believe that cancer is incur-
able and thus may delay to consult a doctor in the early stage. 
In 1846 after anaesthesia was invented surgeons Bilroth and 
Handley , cancer operations were led by removing the total 
tumour along with lymph nodes. Halsted did not believe that 
tumours (malignant) can spread through the bloodstream to 
other tissues but removal of adequate local tumour by surgery 
would cure it. He believed the metastasis mechanism to be an 
altogether new process.[23,24]

Later Paget, a surgeon reported that cancer cells were spread 
from primary tumor to other places through the blood stream 
(metastasis). Understanding the mechanism(s) of cancer 
spreading became a key element in recognizing the limita-

tions of cancer surgery. Paget concluded from his findings that 
cancer cells from a primary tumour spread through the blood-
stream but could grow only in certain kind of organs. This was 
an accurate and highly sophisticated hypothesis,confirmed by 
the techniques of modern cellular and molecular biology al-
most hundred year later Paget concluded at that time.[24,25]

In the beginning of 1970s, progress in ultrasound (sonogra-
phy), computed tomography (CT scans), magnetic resonance 
imaging (MRI scans) and positron emission tomography (PET 
scans) have replaced most exploratory operations. [23]

Today, doctors can use highly advanced technological instru-
ments like fiberoptic technology and miniature video cameras 
to look inside the body. Surgeons in recent times can oper-
ate special surgical instruments through narrow tubes put into 
small cuts into skin. This is called endoscopic surgery and this 
instrument can also be used to look as well as work inside 
the abdomen or chest. Cryosurgery (also called cryotherapy 
or cryoablation) uses liquid nitrogen spray or a very cold probe 
to freeze and kill abnormal cells. Lasers can be used to cut 
through tissue (instead of using a scalpel) or to vaporize (burn 
and destroy) cancers of the cervix, larynx (voice box), liver, 
rectum, skin, and other organs. Tumor cells or cancerous cells 
can also be killed by radio waves transmitted through small an-
tenna placed onto tumors. These radio waves are transmitted 
by radiofrequency ablation.[23]

RADIATION THERAPY : Earlier radiation herapy was done 
by radium with low voltage diagnostic macines. It was noted 
that daily doses of radiation could improve patient’s condition 
suffering from brain cancer. From the previous version of the 
radiation source and the mode of radiation, nowadays these 
instruments have improved a lot. And, today radiation is de-
livered to with great fidelity to diminish cancer tumors while 
limiting damage to nearby normal tissues.[26].

At the beginning of 20th century, it was noted that radiation can 
cause cancer as well as cure it. For confirming the strength of 
radiation, radiologists used to do a arm test using their skin of 
their arm from the radiotherapy machines. But thereby, many 
even developed leukemia [23]

During the last quarter of 20th century, advancement in the 
field of radiation physics and computer technology was done 
to aim radiation more precisely.

Conformal radiation therapy(CRT) uses CT images and spe-
cial computers to very precisely map the location of a cancer 
in 3 dimensions. The patient is fitted with a plastic mold or cast 
to keep the body part still. The radiation beams are matched to 
the shape of the tumor and delivered to the tumor from several 
directions.[26]

 Intensity-modulated radiation therapy (IMRT) is like CRT, but 
along with aiming photon beams from several directions, the 
intensity (strength) of the beams can be adjusted. This gives 
even more control over decreasing the radiation reaching nor-
mal tissue while delivering a high dose to the cancer.

Stereotactic radiosurgery and stereotactic radiation therapy 
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are the forms of surgery that are determined to deliver large , 
precise radiation dose to small tumours. 

Here the term surgery may be confusing because as such no 
incision is being made to the body.the technique is most suit-
ably used to treat brain tumor with the help of special machine 
called Gamma knife [26].

CHEMOTHERAPY : Nitrogen mustard a chemical which was 
extensively studied during the time of World War II served as 
the model for a long series of similar but more effective agents 
(called alkylating agents) that killed rapidly growing cancer 
cells by damaging their DNA.[26,27]
Not long after the discovery of nitrogen mustard, Sidney Far-
ber of Boston demonstrated 

that aminopterin, (a compound related to the vitamin folic 
acid) produced remissions in children with acute leukaemia. 
Aminopterin blocked a critical chemical reaction(blocked the 
synthesis of tetrahydrofolate by competing with folic acid, so 
there is depletion of nucleotide precursors) needed for DNA 
replication. That drug was the predecessor of methotrexate, a 
cancer treatment drug used commonly today.

Surgeons developed new methods for cancer treatment by 
combining surgery with chemotherapy. Roentgen discovered 
X-rays after  half a century of discovery of anaesthesia was 
discovered. Later doctors identified that nitrogen mustard can 
kill rapidly proliferating lymphoma cancer cells. All through, use 
of many chemotherapy drugs has an outcome as  successful 
treatment of many types of cancers. Now new approaches are 
being studied to reduce the side effects of chemotherapy in-
cluding use of, (a) new combinations of drugs, (b) liposomal 
and monoclonal antibody therapy to target specifically cancer 
cells, (c) chemoprotective agents to reduce chemotherapy 
side effects, (d) hematopoietic stem cell transplantation and 
(e) agents that overcome multidrug resistance.[27]

IMMUNOTHERAPY : Natural biological agents like interfer-
ons, interleukins, cytokines, endogenous angioinhibitors and 
antigens are produced artificially in laboratory-these agents 
mimic some of the natural signals that body uses to control tu-
mor growth. Such a process is called as immunotherapy. The 
main target is to identifying certain tumor targets called antigen 
against which antibodies tagged with drugs are applied. Scien-
tists nowadays produce monoclonal antibody that specifically 
target cancer cells.[27]

PROTON THERAPY : The radiation therapy  has a long term 
effect on children which is concerning. The Proton Beam ther-
apy process uses charged particle beam to deliver less ra-
diation dose to normal tissues in children. It is an improved 
version of long used radiation therapy in children which has 
gained attention  and has turned to maximising health-related 
quality of life.[28,29,30]]

A  technique, conformal proton beam radiation therapy, uses 
a similar approach to focusing radiation on the cancer. But in-
stead of using x-rays, this technique uses proton beams. Pro-
tons are parts of atoms that cause little damage to tissues they 

pass through but are very effective in killing cells at the end of 
their path. This means that proton beam radiation can deliver 
more radiation to the cancer while reducing damage to nearby 
normal tissues [26].

TARGETTED THERAPY

INHIBITORS OF ANGIOGENESIS : Angiogenesis is the phys-
iological process through which new blood vessels form from 
pre-existing vessels.[1][2][3] In precise usage this is distinct 
from vasculogenesis, which is the de novo formation of endo-
thelial cells from mesoderm cell precursors.[4] Angiogenesis is 
normally a healthy process which helps in repairing wound and 
maintaining healthy tissues repairing damaged one. Contrast 
to that,  in cancer cells the newly formed blood vessels  along 
with the existing one supplies with more nutrient and blood that 
helps the cancer cells to survive more new tumours to grow. 
Angioinhibition is a form of targeted therapy that uses drugs to 
stop tumors from making new blood vessels [25,31]

There are two general categories of angioinhibitors: (i) anti-
bodies or small molecules that target pro-angiogenic factors 
of tumor cells such as VEGF, bFGF or PDGF, and (ii) endog-
enous angioinhibitors such as thrombopondin-1, angiostatin, 
interferons, endostatin, arresten, canstatin and tumstatin that 
inhibit angiogenesis by targeting vascular endothelial cells.
[31,32,33]

NANO TECHNOLOGY : Conventional methods for cancer 
therapy often lacks accurate tools for the detection of early 
tumours and also has a risk of serious side effect of chemo-
therapy. This  lead to the idea that the treatment for cancer 
need to have a cutting edge way to deliver the drug to spe-
cific (cancerous) cell. Scientists have come out with a way to 
solve this problem through the use of “magic bullet”- recog-
nize cancer cells only. Nanoparticles are the targeting agents 
that can be exploited for cancer treatment.There are two ways 
by which targeting of nanoparticles can be achieved, namely 
passive and active targeting. Passive targeting allows for the 
efficient localization of nanoparticles within the tumor micro-
environment. Active targeting facilitates the active uptake of 
nanoparticles by the tumor cells themselves[34,35].

Figure-1
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Major barriers in nanoparticle delivery to malignant gli-
oma : These barriers can be overcome by various particle 
modifications, such as ‘stealth’ surface coating, exploitation of 
the enhanced permeation and retention effect, or conjugation 
with BBB-penetrating or -binding molecules. (A) Clearance by 
immune cells; short half-life, (B) BBB, (C) insufficient diffusion 
through tissue, (D) non-specific delivery to healthy cells and 
(E) tumor invasion. BBB: Blood–brain barrier.
LIPOSOME : Amphiphilic lipid molecules forming carrier are 
called liposomes. These are artificial carriers, encapsulating 
the  molecules which can be hydrophilic or hydrophobic in na-
ture and easily deliver them inside cellular environment. Che-
motherapeutic doxorubicin, with a circulation time of 10–15 
min as the free drug, can be encapsulated in liposomes to 
increase this time to over 2 h. [36,37]

MICRO-RNA : MicroRNAs are small non-coding RNAs which 
mediate post-transcriptional gene regulation. Recently, mi-
croRNAs have also been found to be localized to the extracel-
lular space, often encapsulated in secreted extracellular vesi-
cles (EVs). This tandem of EVs and tissue-specific expressed/
secreted microRNAs that can be taken up by neighboring or 
distant recipient cells, leading to changes in gene expres-
sion[38].
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An artificial pancreas is a closed-loop system containing only synthetic materials which substitutes for an endocrine pancreas. It 
will consist of functionally integrated components like a sensor that will continuously sense glucose levels, determine appropriate 

insulin dosages through algorithm device and deliver the insulin. Closed loop control utilizes models of glucose homeostasis which 

account for the influences of factors such as feeding, stress, insulin, exercise, on blood glucose levels. Models are necessary for 
understanding the relationship between blood glucose levels and insulin dosing; to develop algorithms controlling insulin dosage; 

and customizing each user’s system based on individual responses to such factors that influence glycemia. Components of an 
artificial pancreas are now being developed which includes continuous glucose sensors; insulin pumps for parental delivery; and 
control software, all linked through wireless communication systems which are greatly benefitted to patients with diabetes. The 
6-stage Artificial Pancreas Project (APP) advancement pathway demonstrated as follows serves as the APP’s key subsidizing 
arrange and characterizes the needs of item innovative work. Every progressions in the arrangement speaks to incremental 

advances in automation beginning with devices that shut off insulin conveyance to avoid scenes of low glucose and advancing 

eventually progressing to a completely robotized “closed loop” system that maintains blood glucose at an objective level without the 
need to bolus for meals or adjust for exercise. The Artificial Pancreas Project (APP) pathway is depicted in three generations- the 
first, second and the third generations respectively which are described in detail.

KEYWORDS: Diabetes, Artificial pancreas, Bioengineering approach, Gene Therapy Approach, Continuous blood glucose monitor, 
Insulin pump, Control Algorithm Device.

Diabetes is a long term condition that causes high blood 
sugar level in a body. After the consumption of food, body 

breaks down the sugars present in the blood and turns it into 
glucose which travels through blood stream and provides en-
ergy. To accomplish this, the pancreas needs to produce a 
hormone called insulin. In a person with diabetes also termed 
as Diabetes Mellitus, the pancreas either produces too little 
insulin or none at all, or the insulin can’t be used effectively.  
This allows blood glucose levels to rise while the rest of the 
cells are deprived of much needed energy. Commonly used 
terms in diabetes are-

 Hypoglycemia – It is a term used when blood glucose is low.
 Hyperglycemia – It is a term used when blood glucose is too 
high.

 In 2013 it was estimated that over 382 million people through-
out the word have diabetes (1).

Different types of Diabetes are-

 TYPE 1 DIABETES-



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

173

ISSN 2250 - 3978
 LILAVATI (PRINT)

Fig. 1: TYPE 1 DIABETES.

(source-https://www.google.co.in/search?q=type+1and+-

type+2+diabetes+photos&espv=2&biw=1366&-

bih=677&tbm=isch&tbo=u&source=univ&sa=X&ved=0a-

hUKEwiAyZDZ8MLLAhWWCI4KHVJHBKUQsAQIHw#img-

rc=vXNrrXsJmxc3wM%3A)

In this type of diabetes the body doesn’t produce insulin. Ap-
proximately 10% of all the diabetes cases are Type1 (1,2).
Type 1, also known as juvenile diabetes or insulin-dependent 
diabetes, is an immune system disorder where, the patient’s 
own immune system attacks the insulin-producing cells in the 
pancreas, destroying the ability to manufacture insulin. People 
with type 1 diabetes are dependent on insulin intake (fig 1). 
Most people with Type 1 diabetes are diagnosed as children 
or young adults (3).

TYPE 2 DIABETES-

 Fig. 2: TYPE 2 DIABETES

(source-https://www.google.co.in/search?q=type+1and+-

type+2+diabetes+photos&espv=2&biw=1366&-

bih=677&tbm=isch&tbo=u&source=univ&sa=X&ved=0a-

hUKEwiAyZDZ8MLLAhWWCI4KHVJHBKUQsAQIHw#img-

rc=vXNrrXsJmxc3wM%3A)

In Type2 diabetes body doesn’t produce enough insulin for 
proper function. Approximately 90% of all the cases of dia-
betes worldwide are of this type (4).The major challenges of 
type 2 diabetes is the presence of insulin resistance, where 

the cells that need energy don’t respond normally to the usual 
amounts of insulin. The pancreas has to produce much higher 
levels of the insulin in order to manage blood glucose levels. 
Over time, the insulin-producing cells in the pancreas can burn 
themselves out due to this overproduction which is the point a 
person with Type 2 diabetes begins to require insulin medica-
tion (fig. 2). However, in earlier phases of this more common 
type of diabetes, the illness can be effectively managed with 
diet, exercise, and careful monitoring of blood sugars. People 
with Type 2 diabetes may require a variety of oral medications 
and eventually insulin (4).

Full cure for diabetes has not yet been discovered but differ-
ent approaches like The Bioengineering approach, The Gene 
Theory approach and The Medical Equipment approach have 
been taken up by different medical institutions. The review is 
based mainly on the medical equipment strategies. The Ju-
venile Diabetes Research Foundation (JDRF) is orchestrating 
a major initiative that promises to give the world its first fully 
automated artificial pancreas by using Continuous Glucose 
Monitor (CGM) of transforming Type 1 Diabetes to Type None.

1.2. The Medical Equipment Approach – It is the equipment 
with a close loop control using real time data from a continu-
ous blood glucose sensor along with a control algorithm device 
and an insulin pump.

Continuous Blood Glucose Monitoring-Technology for blood 
glucose monitoring supports the mission of the Artificial Pan-

creas by:

1.Providing a blood glucose reading without finger sticks from 
the user automatically after every few minutes,

2. It helps in the prediction of blood glucose levels by monitor-
ing trends pertaining to rising and falling of blood sugars which 
is helpful in the immediate future,

3. Prompting the user for a correction bolus from an insulin 
pump that is needed immediately by comparing the sugar lev-
els and predictions which begins at high blood sugar and at 
low blood sugar threshold (5).

Basal Control-It is the first step in controlling an insulin pump 
based on a continuous blood glucose data which automatically 
controls the basal rate of the insulin pump. When a bolus has 
not been recently performed, the pump manages the blood 
glucose level by adjusting the basal rate as needed: 

1. When the blood sugar is increasing, a small correction bolus 
can be automatically delivered and a higher basal rate can be 
set.

2. When the blood sugar is decreasing, the basal rate can be 
halted to deny the quantity of insulin needed to bring the blood 
glucose level back up until the basal rate can be continued at 
a new lower rate.

3. The pump has adaptive filtering techniques, which ‘learn’ 
the unique basal rates for the person as a function of the time 
of bay (6, 7 and 11)
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1.3. HISTORY- Artificial Pancreas (AP) development can be 
traced back to 50 years from the year 2015, the possibility for 
external blood glucose regulation was established by studies 
in individuals with type1 diabetes using intravenous glucose 
measurement infusion of insulin and glucose (8).

After pioneering work by Kadish in 1964, expectations for ef-
fectively closing the loop were inspired by the nearly simulta-
neous work of five teams reporting closed-loop control results 
between 1974 and 1978 (8).In 1977, one of these realizations 
resulted in the first commercial device – the biostator, followed 
by another impatient system, the Nikkiso STG – 22 Blood Glu-
cose Controller, now in use in Japan (8).

1.4 JUVENILE DIABETES RESEARCH FOUNDATION : Ju-
venile Diabetes Research Foundation (JDRF) has spearhead-
ed great progress in forming the ARTIFICIAL PANCREAS 
PROJECT (APP) in 2005 (9), which bring together the world’s 
leading experts to speed the development of automated 
closed-loop system.

JDRF launched the Artificial Pancreas Project to accelerate 
the development of a commercially viable artificial pancreas 
as a system to ultimately mimic the biological function of the 
pancreas for patients with the Type1 diabetes.

More recently, studies outside of the hospital are beginning to 
show that the people with the Type1 diabetes can successfully 
use these systems. Additionally, advancing the artificial pan-
creas could prevent costly complications that are burdening 
our economy – a recent study by leading health economics ex-
perts showed that an artificial pancreas could save Medicare 
nearly $1billionover the next 25 years (10).

An Artificial Pancreas will consist of a continuous glucose 
monitor (CGM) and an insulin pump programmed with a com-
puter algorithm that “closes the loop,” calculating insulin doses 
from blood glucose readings and telling the pump to deliver 
the medication. In early versions of the artificial pancreas, the 
CGM and insulin pump will be similar to the Biostators, if not 
identical. The main difference will be that one of these devices 
will house the algorithm, a set of mathematical steps that takes 
into account various factors to determine the proper amount of 
insulin to dispense CGMs transmit. The Artificial Pancreas is 
a transformational technology and one that is urgently needed 
by the patients. The Artificial Pancreas combines a continuous 
glucose monitor, smart phone, two insulin pumps with sophis-
ticated computer software to provide just the right amount of 
insulin and glucagon at just the right time (fig. 5).

The technology will be especially helpful overnight, when 50 
to 70 percent of hypoglycemic emergencies (dangerous low 
blood sugar) occur (11). Even with diligent monitoring, the ma-
jority of the people with Type1 diabetes still spend many hours 
a day outside healthy blood sugar levels.

Artificial Pancreas Project (APP) uses will reduce dangerous 
high and low blood sugars, providing a better quality of life now 
for those suffering from the decease, and helping lower the risk 
of developing complications.

Fig.5: Artificial Pancreas System Using Two Pumps

(source-http://www.diabetesforecast.org/2014/mar/the-ar-

tificial-pancreas-aces.html?referrer=https://www.google.

co.in/)

1.4.1. Mechanism of artificial pancreas project-An artificial 
pancreas consist of a continuous glucose monitor (CGM) and 
an insulin pump programmed with a computer algorithm that 
“closes the loop,” ascertaining insulin measurements from 
blood glucose readings and advising the pump to convey the 
medication steps. CGMs transmit glucose readings each one 
to five minutes from under the skin sensor to a handheld re-
ceiver, which can be coordinated into a pump. This is a huge 
measure of data, which is effectively handled by an algorithm. 
Three CGMs are currently available, each having received 
Food and Drug Administration (FDA) approval within the past 
five years (10, 11). Unlike blood glucose meters, CGMs mea-
sure glucose levels in the interstitial fluid. Interstitial glucose 
readings commonly linger behind genuine blood glucose levels 
by 8 to 10 minutes, which is most significant during periods of 
rapid change, such as after a meal. That’s a key consideration 
when designing a closed loopdevice, since insulin doses will 
rely on those estimations (12).”CGMs are only approved for 
tracking and trending” blood glucose, not for determining an 
insulin dose,” says Chip Zimliki, PhD, the chair of the artificial 
pancreas working groups, the units of the FDA that review re-
search proposals related to the development of the device(12).

The following segment to CGM is an insulin pump, is a beeper 
sized device that is frequently tethered to the body through 
an adaptable tube embedded into the tissue simply under the 
skin. It conveys insulin as coordinated by the user. Yet not at all 
like insulin that originates from the pancreas, insulin conveyed 
into tissue requires some investment to get into the circulation 
system, where it can bring down blood glucose. Individuals 
with diabetes regularly take insulin 15 minutes or so before 
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a meal, giving it time to start working. It might appear as an 
obstacle however programmed premeal and postmeal boluses 
input will make it work easier.

The two model based algorithms furthest along in clinical stud-
ies are those of Kovatchev and Roman Hovorka, PhD, of the 
University of Cambridge in England. Both algorithms compute 
insulin measurements once more as new glucose readings 
stream in. The primary contrast is that Hovorka alters itself, as 
well, while the Kovatchev algorithm, after initialization, doesn’t 
change (12).While the artificial pancreas is intended to totally 
assume insulin dosing and keep blood glucose in the objective 
reach, there are as of now some incomplete “half loop” solu-
tions becoming accessible. A Medtronic device available in 
Europe give an algorithm a chance to have some control over 
an insulin pump, however it’s not a genuine artificial pancreas. 
The device, the Paradigm Veo, combines a CGM, a pump, 
and an algorithm, which can shut off insulin for two hours if 
blood glucose dips below a threshold. Medtronic sells a similar 
system, the Paradigm Revel, in the United States—minus the 
shutoff feature.

University of Virginia’s DiAs artificial pancreas system is on 
clinical trial testing and named as DiAs system. This research 
platform consists of an Android Smartphone running a control 
algorithm, a Roche insulin pump, and a Dexcom G4 Platinum 
CGM (13) with a special Bluetooth box(fig.6).
Components of DiAs system?

1. The Dexcom CGM value is received after every five minutes 
wirelessly from an Android Smartphone with a control algo-
rithm.

2. The amount of insulin to be delivered is calculated by the 
algorithm running on a phone based on the current and pre-
dicted blood glucose and insulin on board. If glucose is predict-
ed to go too high or too low then additional insulin is given or 
suspended respectively. The glucose target varies by time of 
day which is more aggressive at night and conservative during 
the day.

3. A wireless command is sent to the pump to give the calcu-
lated amount of insulin.

4. The same is repeated every five minutes during the day or 
at night while the closed-loop is running. The meal information 
have to be entered into the system (number of carbs) during 
the day, which makes this a “hybrid closed-loop” (“treat-to-
range”) system (13).

Fig. 6: The DiAs Artificial Pancreas System 

(source-http://diatribe.org/takingartificialpancreashome-

24hoursday)

1.4.2. DEVELOPMENT PATHWAYS OF ARTIFICIAL PAN-
CREAS PROJECT- The 6-stage Artificial Pancreas Project 
(APP) advancement pathway demonstrated as follows (fig.7) 
serves as the APP’s key subsidizing arrange and characteriz-
es the needs of item innovative work. Every progressions in 
the arrangement speaks to incremental advances in automa-
tion beginning with devices that shut off insulin conveyance to 
avoid scenes of low glucose and advancing eventually pro-
gressing to a completely robotized “closed loop” system that 
maintains blood glucose at an objective level without the need 
to bolus for meals or adjust for exercise. The Artificial Pancre-
as Project (APP) pathway is depicted in three generations- the 
first, second and the third generations respectively which are 
described in detail (14).

Fig. 7: The 6 step APP pathway combined together in 

three generations.

(source-https://myglu.org/articlesApathwaytoanartificial-

pancreasaninterviewwithjdrfsaaronkowalski)

FIRST GENERATION – 
1. The first generation items insteps 1-3 concentrates on an-
ticipating perilous high and low glucose levels and means to 
maintain the level approximatelybetween 70 and 180mg/dL 
(15).

2. Preventing episodes of low glucose is the main focus of 
step 1 and step 2 and thus aim to constrain the time a person 
spends below 70mg/dL. While a Step1 product suspends in-
sulin conveyance in react to low glucose levels,Step2 product 
enhances the capacity to foresee approaching episodes of low 
blood sugar and consequently shuts off a reduce insulin deliv-
ery if the person is lethargic to notice alerts. Such a framework 
may not prevent all episodes, but rather will altogether dimin-
ish this events contrasted with current treatment alternatives.

3. Step3 in the arrangement includes a component that antic-
ipates risky high glucose levels, notwithstanding low glucose 
levels, consequently the name ‘hypoglycemia/hyperglycemia 
minimizer’. This product represents First Generation, semi –
automated, artificial pancreas product concept since the user 
will still need to set baseline insulin delivery, as well as bolus 
for meals.

SECOND GENERATION –
1. The Second-Generation product concept is represented by 
Step 4 and Step 5.Step 4 is referred to as a “Hybrid Closed-
Loop” product as it targets a specific blood sugar level instead 
of a range.Bolusingfor meals will still be necessary in this plan 
of step 4.

2. The next advance step is shown in Step5 that eliminates 
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manual premeal boluses to result in a fully automated, closed-
loop artificial pancreas product. This product concept will re-
quire research and development of advanced insulin and im-
proved glucose sensing technologies (15).

THIRD GENERATION – The third generation product con-
cept is shown in Step6. This final concept adds the ability to 
dose potentially more drugs to closely mimic the way the body 
maintains blood sugar levels and thus improves blood sugar 
control. Pumps are required in this concept that can deliver 
two or more solutions (insulin pump and glycogen pump), as 
well as the development and approval of additional hormonal 
drugs (15).

1.5. GLOBAL STUDY OF ARTIFICIAL PANCREAS PROJ-
ECT- Western Australia’s well being division specialists at 
Princess Margaret Hospital for Children (PMH) added to an 
insulin pump which acts like artificial pancreas to treat Xavier 
Hames Type1 diabetes. Xavier Hames, a four year old kid in 
Australia who has turn into the primary individual on the planet 
to be fitted with a manufactured pancreas in a historic innova-
tion to treat diabetes. This new insulin pump framework has 
been created by expert group at PMH and also a system of 
healing facilities crosswise over Australia financed by Juvenile 
Diabetes Research Foundation (JDRF), a non-benefit organi-
zation (16).

Fig. 8-Xavier Hames after the implementation of artificial 

pancreas.

(source-https://www.google.co.in/search? q= 

Xavier + Hames&tbm=isch&imgil=mXd78Z 

Hm 30ut KM% 253A%253BmNTtEQCSwom-

23M%253Bhttp%25253A%25252F%25252Fpresstv.

com%25252FDetail%25252F2015%25252F01%25252F2

3%25252F394374%25252FAussie-boy-gets-1st-artificial 

pancreas&source=iu&pf=m&fir=mXd78ZHm30utK-

M%253A%252CmNTtEQCSwom23M%252C_&usg=__

oKH1NlX4Wo7HxofvRB2LG5Sz4Bw%3D&biw=1366&bi-

h=677&ved=0ahUKEwiKvML6yMXLAhUCwY4KHf-

hzCfMQyjcIJw&ei=OYLpVsq7GYKCuwT456WYDw)

Hames was found to have diabetes when he was only 22 
months old. He has been getting general treatment at PMH 
since his diagnosis and is the first child, outside of the clinical 
trials, to use the new gadget(fig. 8).
• Francis J. Doyle and colleagues from the University of Cal-
ifornia-

Santa Barbara uncovers how the gadget can persistently 
quantify an individual’s blood glucose levels and consequently 
convey insulin when required. They distribute the subtle ele-
ments of their creation in the journal Industrial & Engineering 
Chemistry Research. As per the American Diabetes Associa-
tion, around 1.25 million grown-ups and kids in the US have 
type1 diabetes, of which around 2 lakh populations are less 
than the age of 20.Doyle and colleagues say their new device 
of artificial pancreas could make overseeing type1 diabetes 
much less demanding, nullifying the requirement for finger 
pricking and various infusions (17).

In their study, the specialists detail the making of a completely 
implantable artificial pancreas that uses an algorithm to screen 
patients’ blood glucose levels and ascertain the insulin mea-
surement required, which is then consequently conveyed to 
the body. On leading PC testing of the device including recre-
ation of an ascent and fall in glucose levels that happens after 
meals for the duration of the day, the team found that it was 
kept up the ideal blood glucose scope of 80140mg/dL, 78% of 
the time, “with no time spent in hypoglycemia”. Speaking about 
the device at a press conference when it was initially divulged 
back in January, Doyle says she trusts it can possibly change 
type 1 diabetes administration, adding:

“The closed circuit system provides much tighter control at an 
unprecedented level to minimize complications and to improve 
the quality of life. It will have immediate benefits, as it will lower 
health care costs in the country and it will reduce the amount 
of decisions people with diabetes need to make on a constant 
basis”(17).

• European Association for the Study of Diabetes- The 
trials portrayed in one paper in the New England Journal of 
Medicine and were reported at the European Association for 
the Study of Diabetes Annual Meeting in Stockholm. The vol-
unteers were fitted with both a glucose sensor and an insu-
lin pump. Now and again they settled on their own choices 
about when to receive insulin. Amid the remaining time, the 
computer program naturally ascertained a suitable measure of 
insulin and like clockwork, remotely advised the insulin pump 
the amount to discharge into the body wirelessly after every 
12 minutes. In the investigation of 33 adults, glucose stayed 
in the objective scope of 70 to 180 milligrams for each deci-
liter, 68 percent of the time when the software controlled the 
discharged, versus 57 percent of the time when the volunteers 
controlled their insulin discharged. The change was most pro-
cessed during the evening, when levels were in the ordinary 
extent 59 percent of the time versus 29 percent without utiliz-
ing the software. The adult study members lived in the U.K., 
Germany and Austria. The 25 youngsters and youths in the 
companion study all in the U.K. just utilized the trial framework 
during the evening meal, turning it off before breakfast. Glu-
cose stayed in the target range of 70 to 145 mg/dl 60 percent 
of the time with the system and 34 percent of the time when 
the insulin infusions weren’t automatic. The benefits of tighter 
night time control seemed to carry over to the day as well, said 
the research team, led by Dr. Hood Thabit of the University of 
Cambridge (18).
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• Cambridge University and De Montfort University- The 
artificial pancreas being created by Cambridge University is 
comprised of a remotely worn insulin pump which imparts by 
remotely to a continuous glucose monitor worn as a patch on 
the skin.

Another solid contender is an implantable insulin conveyance 
device including a gel that reacts to changes in blood glucose 
levels. At higher blood glucose levels, the gel permits a more 
prominent rate of insulin to be discharged and at lower sugar 
levels; the gel diminishes the measure of insulin it discharges. 
The implantable artificial pancreas is being developed by re-
searchers from De Montfort University.
Cambridge University’s closed loop artificial pancreas has 
been created and has additionally been tried on people under 
controlled and home conditions. Examines demonstrated that 
the artificial pancreas framework could expand the measure 
of time study members spent in the right blood glucose level 
extent by 22%.

Dr Roman Hovorka at the University of Cambridge is chipping 
away at a five and a half year undertaking to produce a coun-
terfeit pancreas model (19) and assess its capacity to enhance 
blood glucose control at home and decrease the danger of 
overnight mesmerizing adults with Type 1 diabetes. Also at 
the University of Cambridge, Dr Helen Murphy is driving on a 
five year ventureto adjust the artificial pancreas (19) to control 
blood glucose levels amid pregnancy. This examination could 
definitely diminish instances of stillbirth and mortality rates 
among pregnant women with Type 1 diabetes.

• Australian Artificial Pancreas Program- Set up in 1987, 
the Diabetes Australia Research Program bolsters and builds 
up the field of Diabetes exploration in Australia. The system 
stores research into counteractive action, administration and 
a cure for diabetes.AAPP scientists as of late started introduc-
tory clinical trials of their calculation. Presented underneath is 
their first trial member, Brock Mueller, with some of their group 
in the clinical trials office at Hunter Medical Research Institute 
(fig.9). Information from Brock’s trial gave check of the AAPP 
approach and is currently being investigated to propel the cal-
culation. The trial proceeded with their second member who 
went along with them in August and three more members in 
2015.

Fig.9- Pictured (L to R): Dr Adrian Medioli, Brock Mueller, 

A. Prof Bruce King, and Prof Graham Goodwin.

(source-http://www.artificialpancreas.com.au/news)

Australia Artificial Pancreas Research Program gave $1.1 mil-
lion in stipends to 17 scientists in NSW. This incorporated the 
prestigious Millennium Award for Type 1 Diabetes Research, 
granted to AAPP’s Clinical Director Dr Bruce King for his ex-
ploration into the Australian Artificial Pancreas calculation for 
reported and unannounced meals (20).

• Europe Diabetes Research Centre- The GlucoSitter artifi-
cial pancreas calculation is endorsed in the EU which got a CE 
Mark in Europe, making it the principal ever artificial pancre-
as algorithm to get administrative endorsement on the planet. 
The endorsement is an essential stride for the whole artificial 
pancreas field. The GlucoSitter programming depends on the 
MD-Logic closed loop algorithm (21) and is the result of the 
Diabetes Wireless Artificial Pancreas Consortium(fig. 10). The 
gathering – made out of diabetes focuses in Germany, Israel, 
and Slovenia – has been trying GlucoSitter in a huge num-
ber of trials in the course of recent years. Utilization of the 
MD-Logic calculation has altogether diminished patients’ op-
portunity spent in hypoglycemia and expanded their time spent 
in-extent in overnight and 24-hours/day use. In the group’s 
study distributed in the New England Journal of Medicine (21), 
diabetes campers on the framework had 68% less hypogly-
cemia scenes and invested about twofold the energy in the 
scope of 70-140 mg/dl overnight. In studies to date, the Glu-
coSitter programming has keep running on a tablet or laptop 
that corresponds with a Medtronic pump (21) and Medtronic 
Enlite CGM (21).

Fig. 10-The GlucoSitter Artificial Pancreas Algorithm.

 (source-http://diatribe.org/firsteverartificialpancreassoft-

warereceiveseuropeanapproval)

• Israeli medical tech firm DreaMed Diabetes- Israeli ther-
apeutic tech firm DreaMed Diabetes has hit an arrangement 
with Medtronic, the world’s greatest medicinal gadget organi-
zation, to utilize its MDLogic Artificial Pancreas calculation in 
Medtronic’s insulin pumps created at an Israeli healing center 
to help patients in 120 nations. DreamMed will hold responsi-
bility for calculation, in order to have the capacity to utilize it to 
create different items. The calculation is as of now being used 
in a gadget the organization itself has created, called the Glu-
coSitter, a completely mechanized, simulated pancreas frame-
work for controlling glucose levels. The framework connects 
the glucose sensor with the insulin pump through electronic 
control algorithm. It utilizes information of glucose levels from 
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a persistent glucose sensor, investigates them and guides the 
insulin pump to convey the right measurement of insulin to be 
discharged for the body to keep up adjusted blood glucose. In 
actuality, the product constantly screens glucose levels, and 
characterizes correctly when and how to change insulin lev-
els(22).

The deal falls right in with Medtronic’s long standing efforts to 
develop an artificial pancreas. Over the past several years, the 
company has come out with several insulin pump and Contin-
uous Glucose monitoring systems.

• Boston University and Massachusetts General Hospital- 
The community oriented gathering from Boston University and 
Massachusetts General Hospital cooperating to make robot-
ized blood glucose controls a reality. Engineers from Boston 
University have added to a bionic pancreas framework that 
uses persistent glucose checking alongside subcutaneous 
conveyance of both fast acting insulin (to lower blood glucose) 
and glucagon (to raise blood glucose) as coordinated by a PC 
calculation. The bionic pancreas consequently settles on once 
again choice about insulin and glucagon dosing each five min-
utes; That’s 288 choices for each day, 7days every week, and 
365 days for every year (23).

1.6 ARTIFICIAL PROJECT IN INDIA- On December 17, 2013 
Narayana Multispecialty Hospital started offering treatment 
based on the artificial pancreas system for diabetes patient 
in Hyderabad.

Sudhaker Jadhav, Facility Director of Narayana Hospital, Hy-
derabad told news person that they were offering the Artificial 
Pancreas System for the first time in India in Hyderabad and 
will also expand this to other hospitals located in Bangalore 
and other places(fig 11).
Doctor Ford Gilbert, who holds a patent on the system that has 
been approved by the US Food and Drug Administration, said 
the artificial pancreas treatment will help diabetics by improv-
ing their metabolism.

The treatment procedure will need at least 10 sessions to find 
some improvement, according to Jadhav (24).

Fig. 11:  (from left) Dr. Ford Gilbert of Trina Health ex-

plaining the Artificial Pancreas System in Hyderabad on 

Tuesday. Beside him are G. J. D. Rao, Senior Physician 

and Diabetologist of Narayana Multispecialty Hospital 

and Dan Fisher of Trina .Photo. V. Sivakumar.

(source-http://www.thehindubusinessline.com/news/

national/narayanahospitaloffersartificialpancreas/arti-

cle5470472.ece).

1.7 CONCLUSION- When JDRF started The Artificial Pancre-
as Project, little was happening in the field. But through a stra-
tegic approach of direct funding and collaborative ventures, 
dramatic advances using integrated smart technology to auto-
mate insulin management have already occurred – with more 
in development and being applied to real – world solution.
Today, the Artificial Pancreas (AP) systems are drawing closer 
to the market for the ultimate goal of Type None. Outpatient tri-
als of first generation system are already underway. Immense 
benefits can be drawn from artificial pancreas project but along 
with it there could be some cons/challenges associated with 
the device. It has been argued that a machine may not be 
able to ever replace the human mind when it comes to admin-
istering a correct dose of insulin, because everyone’s body is 
different from each other, it may not be a flawless system. And 
in some cases people may become too dependent on piece of 
equipment, any malfunction of the device can be huge risk for 
their lives as all devices can have malfunctions, and this piece 
of equipment will be holding people’s lives in its hands.
Its benefits although could not be neglected. The initiatives 
that has been taken is bringing us closer to making an artificial 
pancreas that fully automates insulin dosage and achieves the 
ultimate goal of turning Type One into Type None.
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DEVELOPMENT AND EVALUATION OF KNOWLEDGE ON MOBILE APPLICATION FOR CATTLE 
FARMING: AN ICT TOOL FOR SUSTAINABLE DAIRY PRODUCTION

Dr. Jagadeeswary .V, Dr. Satyanarayan K,  Dr. Pavan K, Dr. Yathiraj.S and Anand Babu
Department of Veterinary & A.H. Extension Education, Veterinary College, Hebbal, Bengaluru

ICT based information delivery to livestock sector can significantly improve the quality of decision-making in livestock farming 
system. Mobile phones have been one of those successful systems which benefit a large number of people in the developing 
world. And as mobile phones have evolved, their acceptance has only improved among all users and hence this can be used as 

a major tool for dissemination of information for quality decision making. The primary objective is to use the mobile as a primary 

tool of intervention to empower the farmers with knowledge on cattle farming. Development of mobile app with an audio-visual 

application in regional language was designed in most comprehensive yet most simple way to deliver the information while breaking 

literacy barrier. Mobile app was developed on; Cattle specific audio visual content, end to end information on cattle husbandry and 
guide to cattle production. The specific objectives were the preparation and evalautionof the technical repository on dairy farming, 
development of mobile applications on dairy farming and evaluation of the knowledge gain. The present study was conducted 

in Karnataka state, covering all four divisions. The study was carried out in steps, viz.,  Repository preparation for dairy App,  

Development of “Android dairy App” and evaluation of knowledge gain.  Within one month he effectiveness of dairy app in terms of 
knowledge gain was studied and was found to be satisfactory. Highest knowledge gain was found in feeding management (59.7%) 
as the app provides information on balanced ration and proportion of green fodder, dry fodder and concentrate needed as per 

milk yield. This was followed by, knowledge gain regarding general care & management (56.5%), housing management (51.05%), 
breeding management (47.36%) and Disease management (44.52%). Overall knowledge gain was found to be 54.57 per cent and 
could be understood that developed dairy app was effective in terms of knowledge gain. This mobile app is an important tool in 

diffusing the scientific developments in the field of dairy production and management and also acts as a ready reckoner to refer 
through the information at any time.

Livestock sector plays a multi-faceted role in socio-economic 
development of rural households and contributes about 4.2 

percent to the Gross Domestic Product and 25.6 percent to the 
Agricultural Gross Domestic Product in the country. Over the 
last three decades, livestock sector has grown at an annual 
rate of 7 percent, which is more than double the growth of the 
agricultural sector. Empirical evidences indicate that livestock 
is an important component of the agriculture system, providing 
an additional source of income and nutritional cover to a large 
section of the rural population, particularly the disadvantaged 
and poor households (Rao et al 2003; Birthal and Ali 2005; 
Ravikumar and Chander 2006, Singh et al 2007). The distri-
bution of livestock, as a liquid asset to poor families, is more 
egalitarian as compared to land (Taneja and Birthal 2004). 
However, the recent trend in livestock sector growth suggests 
that in order to meet the emerging demand for livestock based 
products, both in domestic and global markets, there is a need 
to reorient the production system by enhancing the efficiency 
and creating quality consciousness. Adhiguru et al (2009) ar-
gued that farmers are not only looking for various information 
sources for carrying out their production and marketing tasks 
efficiently but also for ensuring delivery of safe and quality 
products to the consumers. The rapid growth in the demand 
for high value agriculture of which livestock products constitute 
the major share and fast changing livestock production system 
necessitates the provision of efficient flow of information and 
knowledge to the livestock farmers for better decision-making. 
Information and Communication Technology (ICT) has poten-
tial to change the economy of livestock, agriculture and rural 
artisans in India. Tiwari et al (2010) argued that the livestock 
sector should come up with the need based, location specific 
and local language contents in the form of a computer software 
and other electronic material in regards to livestock disease 

control, dairy herd management, livestock production and for 
marketing of livestock and livestock produce. ICT based in-
formation delivery to livestock sector can significantly improve 
the quality of decision-making in livestock farming system.

Information and Communication Technologies for Develop-
ment always look for most accessible and remote solutions to 
provide best possible support to users. The user base under 
concern with such technologies is not ideal and often limited 
by multiple factors. As a result, only some technologies end up 
giving desired results. Mobile phones have been one of those 
successful systems which benefit a large number of people 
in the developing world. And as mobile phones have evolved, 
their acceptance has only improved among all users and 
hence this can be used as a major tool for dissemination of 
information for quality decision making. With this background 
the following objectives were set for the study. The primary 
objective is to use the mobile as a primary tool of interven-
tion to empower the farmers with knowledge on cattle farming. 
Development of mobile app with an audio-visual application 
in regional language will be designed in most comprehensive 
yet most simple way to deliver the information while break-
ing literacy barrier. Mobile app will be developed on; Cattle 
specific audio visual content, end to end information on cattle 
husbandry and guide to cattle production. The specific objec-
tives were the preparation of the technical repository on dairy 
farming, evaluation of the technical repository through subject 
matter specialist, development of mobile applications on dairy 
farming and evaluate the knowledge gain. 

Methodology: The present study was conducted in Karnataka 
state, covering all four divisions. The study was carried out in 
steps, viz.,  Repository preparation for dairy App,  Develop-
ment of “Android dairy App” and evaluation of knowledge gain.  
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With experts consultation, Content was prepared and required 
pictures were collected.  An Android dairy App in vernacular 
language (Kannada) and in English, with audio-visual support, 
which could work offline once installed was developed using 
android platform and studio. This App was made available for 
downloading in Google’s Playstore and could be transferred 
to others using “Shareit” and “Bluetooth” applications. Knowl-
edge gain was assessed among a total of 320 dairy farmers 
who were selected randomly for the present study, from four 
divisions of Karnataka viz., Mysuru, Bengaluru, Kalburgi and 
Belagavi (Fig 1). 

Fig 1: Map of Karnataka state showing four divisions

Results and Discussion:

1. Preparation  and evaluation of the technical repository 
on dairy farming
Information regarding different aspects of management were 
compiled using various sources of published literature, books, 
journals, internet, online articles and discussion with experts. 
The technical repository was evaluated by the subject matter 
specialists. The documented information was in English and 
Kannada languages.  

2. Development , testing and launching of Mobile Applica-
tion on dairy farming 
 According to the repository, the relevant pictures were taken 
from various dairy farms, institutes, and Veterinary colleges. 
Further the contents were sequenced with the corresponding 
images. Audio recording of all documented information was 
done using recoding software in appropriate speed flow so 
that the farmers can easily understand the information and 
necessary editions like noise reduction and amplification was 
made using software to have fine and clear audible quality. 
Relevant images selected were edited using various softwares 
like Paint, PPT (Power Point Presentation) and Free image 
converter. To draw clear picture to livestock farmers, the ap-
propriate edited images were sequenced to audio flow. “An-

droid Eclipse software” including others like Java and Xml was 
used to design Dairy App showing appropriate recognisable 
main and sub icons, which farmers can easily recognise and 
operate it. The main icon consists of ‘General Information’, 
‘Important cattle and Buffaloes  breeds’, ‘Breeding Manage-
ment’, ‘Selection of dairy animal’, ‘Housing Management’, 
‘Feeding Management’,  ‘General care and management of 
calves, milch animal’ varieties’, ‘Diseases’, ‘Clean milk produc-
tion’, ‘Economic dairying’, ‘Vaccination’, ‘Feed calculator’ and 
‘Record Keeping’(Fig 3).  By selecting any of icons, farmers 
can access information in  audio format with visual background 
The developed information module was named as “Dairy Kan-
nada” and “Dairy English: and was tested among dairy farmers 
and extension professionals for refinement in the content and 
quality of the App. This “Dairy Kannada” App was released 
by Minister of Animal Husbandry, Government of Karnataka 
(Fig 4). The mobile app was shared to other android mobiles 
through Shareit and Bluetooth applications and also made 
available in play store for downloads. 

3. Conducting bench mark survey and dissemination of 
the Mobile application to identified dairy farmers of Kar-
nataka
.The Dairy app has been individually disseminated for more 
than 350 dairy farmers and bench mark survey of dairy farm-
ers was conducted. Through Google’s Playstore thousands of 
people downloaded the application.  

Effectiveness in terms of Knowledge gain : Using pre-test-
ed interview schedule, data was collected from the respon-
dents at two stages (pre and post exposure of dairy app) by 
leaving a gap of 25 to 35 days. Percentage knowledge level 
regarding breeding management (Table 1), feeding manage-
ment (Table 2), housing management (Table 3), disease man-
agement (Table 4) and general care and management (Table 
5) among selected dairy farmers at pre and post app exposure 
were collected and the difference between these two stages 
is represented as change in percentage of knowledge level. 
The effectiveness of dairy app in terms of knowledge gain was 
found to be satisfactory. Highest knowledge gain was found in 
feeding management (59.7%) as the app provides information 
on balanced ration and proportion of green fodder, dry fodder 
and concentrate needed as per milk yield. This was followed 
by, knowledge gain regarding general care & management 
(56.5%), housing management (51.05%), breeding manage-
ment (47.36%) and Disease management (44.52%). Overall 
knowledge gain was found to be 54.57 per cent and could be 
understood that developed dairy app was effective in terms of 
knowledge gain (Table 6).

Conclusion: Extension is to bring about planned changes in 
behavioural complex of farmers i.e. creating awareness, im-
proving knowledge and finally making them to adopt scientific 
practices for a profitable venture.  To a considerable extent, 
dairy app made the farmers to know, remember and to rec-
ollect the things learnt & experienced and finally seek knowl-
edge on the practices. This mobile app is an important tool in 
diffusing the scientific developments in the field of dairy pro-
duction and management and also acts as a ready reckoner to 
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refer through the information at any time.
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Table 1: Knowledge on breeding management practices 
at pre and post exposure stage

Sl. 
No.

Breeding Management 
Practices

Knowledge percent-
age

Pre-ex-
posure

Post-ex-
posure

1. The maximum milk yields 
by dairy cows are noticed 
during the first 4-5 lactations. 
So cattle with 2-4 pair teeth 
and cattle during First or 
Second lactation that too 
few month after calving are 
preferred

36.56% 74.68%

2. During selection of dairy 
animal, Milk vein should be 
visible prominently and all 
four quarters of the udder 
should be well demarcated 
with equally placed teats.

22.5% 84.06%

3. If the animal is pregnant 
during selection of dairy ani-
mals, it should be confirmed 
by veterinarian 

7.18% 41.25%

4. Recording the dates of cows 
in heat and dates of services 
is necessary to predict future 
heat or calving dates and to 
manage the cows accord-
ingly.

11.87% 48.75%

Renelt, E.T. and Rusche W C., Mobile and Web-Based Appli-
cations to Determine the Most Economical Feedstuffs for Live-
stock. Journal of Extension., April 2014, Volume 52, Number 2.
Singh J, Erenstein O, Thorpe W and Varma A 2007 Crop–live-
stock interactions and livelihoods in the Gangetic Plains of Ut-
tar Pradesh, India. Crop–livestock interactions scoping study 
- Report 2. Research Report 11. ILRI (International Livestock 
Research Institute), Nairobi, Kenya. 88 pp.

Sotiris Karetsos, Constantina Costopoulou, Alexander Sider-
idis, Developing a smartphone app for m-government in ag-
riculture, Journal of Agricultural Informatics. 2014 Vol. 5, No. 
1:1-8 
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rity in Asia, Asian Buffalo Magazine 1: 4-13.
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5. Identification of oestrus of 
the animals by the signs of 
bellowing, vaginal discharge 
and mounting

42.50% 94.06%

6. Insemination of animal within 
8-12 hours of onset of heat 
signs

31.87% 87.81%

7. 60- 90 days after AI, the 
animal is to be examined for 
pregnancy confirmation by 
veterinarian.

29.37% 82.21%

Breeding management 
knowledge level 

25.97% 73.26%

Table 2: Knowledge on feeding management practices at 
pre and post exposure stage

Sl. 
No.

Feeding Management Knowledge percent-
age

Pre-ex-
posure

Post-ex-
posure

1. Cattle ration should consist 
of green fodders, dry fodder 
and concentrates.

8.12% 88.43%

2. To manage the dairy farm 
effectively, fodders should 
be grown

15.31% 68.87%

3. Provide the chopped green 
fodder to avoid feed wastage 
and for better digestibility 

41.25% 93.00%
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4. Additional quantity of 1.5 
kg concentrates per day 
is provided for pregnant 
animals from the 7th month 
of gestation.

3.43% 61.56%

5. Surplus green fodder can 
be conserved in the form of 
‘hay’ or ‘silage’

27.18% 86.87%

6. Additional 1 kg concentrate 
mixture is required for every 
2.5 kgs of milk for cattle and 
for every 2.0 kg of milk in 
case of buffaloes.

31.87% 87.18%

7. Urea treatment of dry fodder 19.91% 79.06%

Feeding management 
knowledge level

21.01% 80.71%

Table 3: Knowledge on housing management practices at 
pre and post exposure stage

Sl. 
No.

Housing management 
practices

Knowledge percent-
age

Pre-ex-
posure

Post-
exposure

1. Sufficient space is provided 
for animals by ensuring ade-
quate light and ventilation

14.06% 62.81

2. Hygienic  measures like 
disposal of dung, urine and 
other waste material are 
properly done and dung pit is 
placed preferably at 20 feet 
away from shed

21.25% 61.87

3. During summer, sprinkling 
of water on the animal at a 
regular interval to reduce 
heat stress. 

8.12% 66.56

4. Brush the utensils using de-
tergent and rinse with fresh 
water followed by keeping 
them upside down 

18.43% 85.31%

5. Stagnation of water sur-
rounding the shed is avoided 

22.81% 43.72

6. Painting with lime to food, 
water managers and side 
walls regularly 

5.62% 48.75%

7. Milking area is hygienically 
maintained 

25.21% 58.12%

Housing management 
knowledge level

16.5% 61.02%

Table 4: Knowledge on disease management practices at 
pre and post exposure stage

Sl. 
No.

Disease Management 
practices

Knowledge percent-
age

Pre-ex-
posure

Post-
exposure

1. Vaccination and deworm-
ing schedule  are followed 
regularly 

47.81% 97.50%

2. Isolation of the diseased 
animal and provision of 
treatment by veterinarian

19.07% 72.0%

3. Few symptoms of FMD 
are known and  consult  
veterinarian immediately for 
treatment  

12.18% 67.81%

4. Anthrax infected carcasses   
should not be opened and 
should dispose  by deep 
burial

5.31% 30.62%

5. Isolate sick animals and milk 
them last (milk should not be 
mixed with good milk)

12.81% 75.31%

6. To reduce the incidence of 
mastitis, dipping of teats with 
KMnO4 after milking is done.

15.31% 79.06%

7. Naval card treatment in calf 21.88% 76.12%

Disease management 
knowledge level

19.17% 71.20%

Table 5: Knowledge on General care and management 
practices at pre and post exposure stage

Sl. 
No.

General Care and 
Management

Knowledge percent-
age

Pre-ex-
posure

Post-
exposure

1. Colostrum (1/10th of calf’s 
body weight) is fed within 15-
30 minutes of calf birth  

8.12% 72.18%

2. Milkman should be healthy 
and free from diseases, 
before milking washing his 
hands and legs is done. 
Smoking and tabacoo chew-
ing during milking is avoided

41.25% 93.12%

3. Wash the udder, teats and 
flank of the animal with clean 
water preferably by adding 
the disinfectant (KMNO4). 
Wipe with a clean dry cloth

15.31% 61.56%
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4. Practice of “full hand” milking 
and completion of milking 
process within 7 minutes.

11.87% 74.06%

5. First few drops of milk during 
milking is discarded.

21.25% 86.87%

6. Get animal insured to avoid 
losses from sudden deaths

31.87% 74.06%

7. The cattle is dried 8 weeks 
before the expected calving 
(7th month of pregnancy

23.49% 73.30%

General care & manage-
ment knowledge level 

21.88% 76.45%

Table 6: Percentage knowledge gain among the dairy 
farmers

Sl. 
No

Parameters knowledge 
percentage

Percent 
of

knowl-
edge
gain

Pre-ex-
posure

Post- 
expo-
sure

1. Breeding Manage-
ment

25.97% 73.26% 47.29 %

2. Feeding Manage-
ment 

21.01% 80.71% 59.70%

3. Housing Manage-
ment 

16.5% 61.02% 44.52%

4. Disease manage-
ment 

19.17% 71.20% 52.03%

5. General care and 
management 

21.88% 76.45% 54.57%
Fig 3: Dairy App released by Shri. A. Manju, Honourable 

Minister of Animal Husbandry, Government of Karnataka

Fig 2: Dairy mobile app with its icons
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MICROBIOLOGICAL AND COMMERCIAL ASPECTS OF KAPPAPHYCUS ALVAREZII

Deepa VH, Anushree Acharya, Pinky Gupta, Rakesh Kumar, Payel Sarkar*
Department of Microbiology, Ramaiah College of Arts, Science and Commerce, Bangalore, Karnataka

Seaweeds are one of the important living resources of the marine eco system. Seaweeds are macroscopic algae which are one of 

nature’s most biologically active resources, as they possess a wealth of bioactive compounds  and they used to found attached to 
the bottom in relatively shallow coastal waters. They grow in the intertidal, shallow and deep sea areas up to 180 m depth and also 
in estuaries and back waters on the solid substrate such as rocks, dead corals, pebbles, shells and other plant materials. Seaweeds 

have wide applications in pharmacological researches because of their antimicrobial and anti-oxidative properties. Kappaphycus 

alvarezii, a red alga (Division Rhodophyta), because of its various nutritional products including Carrageenan and antioxidants, is 

used as food or Neutraceutical supplement. They showed effective antimicrobial activity against various human pathogens. Different 
parts of the thalli are also known to differ in their antimicrobial potential. In this paper, we will review Kappaphycus alvarezii from both 

commercial and microbiological standpoints and highlight the lacunae that exists in this area of research.

Kappaphycus alvarezii, the elk horn sea moss, is a species 
of red algae. It is one of the most important commercial 

sources of carrageenan, a family of gel-forming, viscosifying 
polysaccharides. Farming methods affect the character of the 
carrageenan that can be extracted from the seaweed.

Algal body is tough, fleshy, and firm; up to 2 m tall. Thalli 
coarse, with axes and branches 1 - 2 cm diameter; Heavy, 
with major axes relatively straight, lacking secondary branches 
near apices,Frequently and irregularly branchedShiny green 
to yellow orange.It is very fast-growing, known to double its 
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biomass in 15 days. K. alvarezii is a source of kappa carra-
geenan which is used as an additive in food, pharmaceutical 
and cosmetic products

COMMERCIAL ASPECTS : The growing interest in algae is 
associated with current commercial products and future po-
tential biofuel developments. The focus of this chapter is on 
commercial products from microalgae and macro algae. This 
market is estimated to be of the order of billions of dollars per 
year with more than 20 different commercial products. The 
largest market is food products, including nutraceuticals and 
functional foods. There are many refined products; in some 
cases, there are multiple product streams associated with the 
separation process. Production occurs in fresh water for some 
microalgae such as Spirulina. Many macro algae are grown in 
salt water environments; there are both managed production 
systems and harvests from natural areas of seas and oceans. 
Because of the diversity of growth environments and species, 
many more potential products are possible, and additional 
research is to be encouraged. There are many additional lo-
cations in the world that can be used to produce beneficial 
products. 

Nowadays, there are numerous commercial applications of mi-
croalgae and macro algae. They can be used to enhance the 
nutritional value of food and animal feed owing to their chem-
ical composition; they play a crucial role in aquaculture and 
they can be incorporated into cosmetics. Moreover, they are 
cultivated as a source of highly valuable molecules. For exam-
ple, polyunsaturated fatty acid oils are added to infant formu-
las, nutritional supplements, food additives and pigments are 
important as natural dyes.

Different carrageenan types differ in composition and confor-
mation, resulting in a wide range of rheological and functional 
properties. Carrageenan are used in a variety of commercial 
applications as gelling, thickening, and stabilizing agents, es-
pecially in food products such as frozen desserts, chocolate 
milk, cottage cheese, whipped cream, instant products, yogurt, 
jellies, pet foods, and sauces. Aside from these functions, car-
rageenan is used in pharmaceutical formulations, cosmetics, 
and industrial applications such as mining.

Extraction of carrageenan:
Carrageenan is extracted from this seaweed in two ways.
Native extraction: The seaweed is made into an aqueous 
solutionand the residue is filtered, leaving nearly pure carra-
geenan.

The alkaline-modified method: This is less expensive and 
easier. The seaweed is mixed in an alkali solution, leaving 
a mixture of carrageenan and cellulose that can be sold as 
semirefined carrageenan. 
Potential application of Kappaphycus alvarezii in Agri-
cultural and Pharmaceutical industry: Rajasulochana et 
al. (8)studied about the structurally novel and biologically ac-
tive metabolites of Kappaphycus alvarezii. The algal sample 
was dried and ground thoroughly to powder formwhich was 
then estimated for biochemical components. From estimation 

of biochemical composition, it is observed that the protein is 
as high as 18.78 gm compared to all other substances like, 
phenols, lipids, carbohydrates, fat, and sterols. Hence the 
species can serve as functional food with vital nutritional and 
biologicalvalue. Antioxidant potential of the red algae (Kappa-
phycus alvarezii) was determined by estimation of vitamin C, 
vitamin E and heavy metals such as Selenium and Magne-
sium. The primary metabolites produced by these organisms 
may be potential bioactive compounds of interest in the phar-
maceutical industry. Results of this study suggested that the 
utility of Kappaphycus alvarezii proved to be a promising area 
of pharmaceutical study from the study, it was observed that 
Kappaphycus alvarezii maximum activity against Pseudomo-
nas fluorescens, Staphylococcus aureus and less inhibition on 
Vibrio chloera and Proteus mirabilis. 

Kappaphycus alvarezii: Its antioxidant potential and use 
in bioactive packaging films : Sweetie R Kanattet al.(7)stud-
ied the bioactive properties of Kappaphycus alvarezii, and it 
was recognized that water was the best solvent for extraction 
of seaweed, and the extract (SWE) showed the highest yield 
of phenolic and flavonoid content. It exhibited good antioxi-
dant activity as measured by DPPH assay, reducing power, 
iron chelating activity and β-carotene bleaching assay and 
also showed antimicrobial activity against S aureus and B 
cereus. Composite films prepared using SWE and poly vinyl 
alcohol (PVA) showed excellent barrier properties against UV 
light. SWE containing PVA films had low oxygen transfer, good 
antioxidant and antibacterial activity hence it could be used 
to prepare bioactive food packaging films useful for the food 
industry.

Optimization of the extraction of carrageenan from Kap-
paphycus alvarezii using response surface methodology: 
Vanessa Webber et al. (6)studiedan alternative method of 
extraction of carrageenan without previous alkaline treatment 
and ethanol precipitation using Response Surface Method-
ology (RSM). An innovation way was introduced in the isola-
tion step; atomization drying was used reducing the time for 
obtaining dry carrageenan powder. The effects of extraction 
time and temperature on yield, gel strength, and viscosity 
were evaluated. Later, the extracted material was submitted 
to structural analysis, by infrared spectroscopy and nuclear 
magnetic resonance spectroscopy (H-NMR), and chemical 
composition analysis. Results showed that the generated 
regression models adequately explained the data variation. 
Carrageenan yield and gel viscosity were influenced only by 
the extraction temperature. But gel strength was influenced by 
both, extraction time and extraction temperature. The Optimal 
extraction conditions were 74 ºC and 4 hours. The chemical 
composition, nuclear magnetic resonance spectroscopy, and 
infrared spectroscopy analyses showed that the crude carra-
geenan extracted is composed mainly of κ-carrageenan.
Use of Kappaphycus alvarezii Biomass for the Production 
of Carbohydrate Isopropylidene-Ketal-Based Bio crude: 
Mathews O. de Souzaet al(9) studiedabout the production 
of bio-hydrocarbons, which stimulated research and the de-
velopment of different approaches to introduce biomass into 
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the standard refinery. However, they present drawbacks that 
demonstrate the need for continuous research. Their efforts 
in this area culminated in the development of a new bio crude 
derived from carbohydrate-derived isospropylidene ketals ob-
tained from lignicelullosic biomass which can be easily stored, 
and its components could be converted into hydrocarbons un-
der standard catalytic cracking conditions. The biomass from 
Kappaphycus alvarezii was used as a source for the production 
of a bio crude enriched in carbohydrate-derived isopropylidene 
ketals by two-step procedure 1. Acid hydrolysis of K. alvarezii 
biomass yielding a carbohydrate-rich extract, 2. Ketalization 
with acetone. They observed that the conditions used for acid 
hydrolysis of K. alvarezii biomass impacted the final bio crude 
composition of isopropylidene ketals. The best experimental 
condition for biomass hydrolysis, using sulfuric acid solution at 
0.180 M, 140 °C, and 6.75 min of reaction time resulted in a 
biocrude with a higher carbohydrate-derived isopropylide ketal 
content after ketalization. Such bio crude presented 44% (w/w) 
of 1, 2; 3, 4-di-O-isopropylidene-α-d-galactopyranose. The 
compound 6-O-methyl-1,2;3,4-di-O-isopropylidene-α-d-galac-
topyranose was also identified in the bio crude.
Analysis of bio active compounds of Kappaphycus alvare-
zii using three solvent extracts : V. Prabha et al (5)analyzed 
Kappaphycus alvarezii, a marine alga, for the presence of bio-
active products using three solvent extracts. Antimicrobial ac-
tivity was also done using the same extracts of seaweed. The 
results revealed that the selected seaweed has active second-
ary metabolites suchas Alkaloids, Carbohydrates, Saponins, 
Glycosides, Proteins and amino acids, Phytosterol, Phenolic 
compounds,Flavonoids,Terepenoids and Tannins. Qualitative 
phyto-chemical screening of ethanol, methanol and acetone 
extracts of Kappaphycus alvarezii revealed the presence of 
various phytochemical constituents in all the extracts used. 
The methanolic extract showed a maximum number of active 
phytochemicals compared to ethanolic and acetone extracts.

TABLE 1: QUALITATIVE PHYTOCHEMICAL SCREENING 
OF VARIOUS EXTRACTS OF Kappaphycusalvarezii

Phytochemicals Ethanolex-
tract

Methanol 
extract

Acetone-
Extract

Alkaloids + + +

Carbohydrates + + -

Saponins - - +

Glycosides + - -

Proteins andamino 
acids

+ + -

Phytosterol - + +

Phenolic com-
pounds

+ + -

Flavonoids + + +

Terepenoids + + +

Tannins - + -

+ = Presence;      - = Absent

MICROBIOLOGICAL ASPECTS : Microorganisms are re-
sponsible for the high rate of mortality in human and animals 
and great loss in agricultural yields. Some microbes are socia-
ble but most of them very pathogenic, like that Bacillus subtilis, 
Escherichia coli, Staphylococcus aureus and Pseudomonas 
aeruginosa are causes the diseases like food borne gastro-
enteritis, urinary tract infections and upper respiratory compli-
cations (10). Proteus mirabilis has the ability to produce high 
levels of urease and it also found in the kidney stones (11). In 
plants various bacterial and fungal species are identified as 
causative agents of several diseases.

Antibiotics, chemical pesticides and fertilizers are used to 
control the pathogenic organism, but microbes were more re-
sistance to these has necessitated development of new alter-
natives (12). Nowadays this problem creates need for screen-
ing the new antimicrobial agents from available sources and 
seaweed is one of them (13). Traditionally, seaweeds have 
been used in the treatment of various infectious diseases. 
Many substances obtained from seaweeds have been used 
for decades in medicine and pharmacotherapy, whereas some 
of the isolated substances have bacteriostatic and bactericid-
al properties. Screening of the antimicrobial compounds from 
seaweeds is vital and increasing demand of therapeutic drugs 
in treatment of pathogenic infection (3).

Antibacterial activity of Kappaphycus alvarezii extracts 
against human pathogenic bacteria : A.Pushparaj et al(1)
studied about the antimicrobial and antioxidant activityofKap-
paphycus alvarezii. This study focused on the antibacterial ac-
tivity of Kappaphycus alvarezii against six human pathogenic 
bacteria (Bacillus subtilis, Staphylococcus aureus, Lactobacil-
lus acidophilus, Escherichia coli, Pseudomonas aeruginosa 
and Proteus mirabilis). The selected seaweed was extracted 
by five different types of solvents, namely Acetone, Chloro-
form, Ethanol, Ethyl acetate and Methanol. The antibacterial 
activity was tested by agar well diffusion method. Ethanol 
extracts of Kappaphycus alvarezii shown the best activity by 
inhibition zones against all the pathogens tested. The K. alva-
rezii extracted by ethanol exhibited high antibacterial activity 
of 13mm against Bacillus subtilis. The results of the present 
study confirmed that selected seaweed was having significant 
capacity for to control the pathogenic organism.

In-Vitro antibacterial activity of Kappaphycus alvarezii ex-
tracts: Madhavarani Alwarsamy etal (2) studied antibacterial 
activity of acetone and methanol extracts of marine red alga 
Kappaphycus alvarezii (red algae). It was screened invitro for 
their antibacterial activity against four human bacterial patho-
gens such as Bacillus subtilis, Staphylococcus aureus, Prote-
us mirabilis and Vibrio cholerae using well diffusion method. 

They  suggested that the methanol and acetone extracts were 
the best medium for the extraction of the effective antibacteri-
al material from the red alga Kappaphycus alvarezii and  ob-
served that the methanolic extract recorded maximum activity 
against Staphylococcus aureus and Proteus mirabilis, where-
as the acetone extract exhibited antibacterial effect against 
Bacillus subtilis and Staphylococcus aureus. The methanolic 
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extract of Kappaphycus alvarezii showed maximum inhibition 
zone (11mm) against Proteus mirabilis.

Antibacterial activity of Kappaphycus alvarezii extracts 
against infectious pathogens : Prasad, M. P. et al (3) studied 
about the antibacterial activity of Kappaphycus alvarezii ex-
tracts against various human pathogens. Natural products rep-
resent a potential source for the search of new drug. Among 
them, seaweeds can be highlighted because of its abundance 
in nature and richness in bioactive compounds. Screening 
of these for antimicrobial compounds is vital due to increas-
ing demand of therapeutic drugs in treatment of pathogenic 
infection. In this study, the antibacterial activity of seaweeds 
(Kappaphycus alvarezii, Kappaphycus striatum Kappaphycus 
alvarezii (Doty) Doty ex P. C. Silva and Kappaphycus striatum 
(F.Schmitz) Doty ex P. C. Silva. was tested against human bac-
terial pathogens (Klebsiella pneumonia, Pseudomonas aeru-
ginosa, Escherichia coli, Salmonella typhi, Staphylococcus 
aureus, Streptococcus pyogenes, Serratia sp. and Proteus 
sp.).  The different extracts of Kappaphycus alvarezii (acetone, 
benzene, butanol, chloroform, ethanol, ethyl acetate, hexane, 
isoamyl alcohol, methanol, propanol and toluene) were eval-
uated for antibacterial activity by agar well diffusion methods. 
In the present study, the best results were obtained for chloro-
form and isoamyl alcohol extracts, which presented inhibition 
zones for the majority 
of the pathogens.  The 
chloroform and isoamyl 
alcohol extracts showed 
maximum activity and 
highest zone of inhibi-
tion of 22 and 20 mm, 
respectively. The results 
indicate significant ca-
pacity and future scope 
for the use of seaweed 
against a wide range of microbial populations.

Antimycobacterial activity and Insilcodocking ofkappa-
phycus alvarezii against Mycobacterium tuberculosis : 
K.Sivakumari et al(4) studied the antimycobacterial activity 
of Kappaphycus alvarezii against H37RV and MDR clinical 
isolate strains of Mycobacterium tuberculosis by  using three 
different solvent extracts (acetone, chloroform and ethanol) at 
two different concentrations (100 µg/ml and 500 µg/ml) by Lu-
ciferase Reporter Phage assay. The analysis depicted that 500 
µg/ml of acetone and chloroform extracts have a significant 
anti mycobacterial activity against H37RV strain of Mycobac-
terium tuberculosis. On the other hand, all the three extracts 
at both concentrations have antimycobacterial activity against 
the clinical isolate strain of Mycobacterium tuberculosis. The in 
silico docking of kappa-carrageenan against the InhA enzyme 
was done by Auto Dock Software and Accelrys Discovery Stu-
dio Visualization Tool and the docking studies found out that 
kappa-carrageenan formed one hydrogen bond with the dock-
ing score of -11.5 with InhA enzyme. This reveals that kap-
pa-carrageenan has inhibitory activity against InhA enzyme, 
thus controlling the activity of Mycobacterium tuberculosis.

TABLE .2.  Antimycobacterial activity of Kappaphycus 
alvarezii extracts against H37Rv strain of Mycobacterium 

tuberculosis.

TABLE .3. Antimycobacterial activity of Kappaphycus 
alvarezii extracts against clinical isolate strain   of Myco-

bacterium tuberculosis.

CONCLUSION : Secondary metabolites of Kappphycus al-
varezii have attracted great attention due to their wide appli-
cations in various fields. These products are useful in food, 
pharmacological,cosmetic,agriculture and medical fields’ 
.They can be used to produce drugs against human patho-
gens, an alternate jellifying agent for gelatin, skin moisturizer 
and also plant and animal nutrient.

The knowledge summarized in this review regarding the com-
mercial and microbiological aspects of Kappaphycus alvarezii 
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would be a great help to study the importance of this algae, so 
that they can be effectively utilized against pathogenic micro-
organisms as well as the production of carrageenan. 
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MILK FEVER IN CATTLE- FACTS, MYTHS AND ITS MANAGEMENT
ºÀ¸ÀÄUÀ¼À°è ºÁ®Ä dégÀ- ¸ÀvÁåA±ÀUÀ¼ÀÄ, £ÀA©PÉUÀ¼ÀÄ ªÀÄvÀÄÛ ¸ÀÆPÀÛ aQvÉì

1Chaitra Y, 2Nagabhushana V and 3Manjunath S.P
1MVSc Scholar, 2Professor and Head, Department of Animal nutrition, Veterinary college, Shivamogga, Karnataka

3Veterinary officer, Veterinary dispensary, Anathi, Channarayapattana, Hassan district, Karnataka
Milk fever in cattle is an important metabolic disorder of high yielding cattle. Farmers are facing severe economic loss because of 

milk fever and its complications. Many quacks are indiscriminately using calcium injections and spreading false information about 

the disease and their by incidence of milk fever is increasing every year. There are many myths which farmers believe about milk 

fever and about which extension activity is needed to farmers. Hence the study was undertaken in parts of Hassan and Tumkur 

districts from 2013- 2017. Patients presented with milk fever and its complications were noted. Extension about milk fever and myths 
of it was conducted to people of this region. From 2013-2017 about 221 patients were treated with milk fever and its complications. 
Radial nerve paralysis, downer cow syndrome, aspiratory neumonia and secondary bacterial and protozoal infections were the 

complications observed. Infusing cattle with calcium injections during pregnancy and immediately after parturition assuming that it 

prevents incidence of milk fever is the common myth observed among farmers. Thus the present study concludes that milk fever is 

an important managemental disease of cattle. Proper information about the disease is very much needed to avoid patient suffering 

and to prevent economical loss to the farmers.

ºÀ¸ÀÄUÀ¼À°è ºÁ®ÄdégÀ gÉÆÃUÀªÀÅ ºÉZÁÑV ºÁ®Ä 
PÉÆqÀÄªÀ ºÀ¸ÀÄUÀ¼À°è PÀgÀÄ ºÁQzÀ £ÀAvÀgÀzÀ 

ªÀÄÆgÀÄ ¢£ÀUÀ¼ÀªÉÇ¼ÀUÉ ¸ÁªÀiÁ£ÀåªÁV PÀAqÀÄ§gÀÄªÀ 
gÉÆÃUÀªÁVzÉ. F gÉÆÃUÀzÀ°è ºÀ¸ÀÄªÀÅ PÁå°êAiÀÄA £À 
PÉÆgÀvÉ¬ÄAzÀ K¼ÀzÀ ¹ÜwAiÀÄ£ÀÄß vÀ®Ä¥ÀÄvÀÛzÉ.  ºÁ®ÄdégÀ 

JA§ ºÉ¸ÀgÀÄ F gÉÆÃUÀPÉÌ EzÀÝgÀÆ ªÁ¸ÀÛªÀzÀ°è F 
gÉÆÃUÀzÀ°è dégÀªÀÅ EgÀÄªÀÅ¢®è. §zÀ¯ÁV zÉÃºÀzÀ 
GµÀÚvÉAiÀÄÄ PÀrªÉÄAiÀiÁVgÀÄvÀÛzÉ. F gÉÆÃUÀªÀÅ ºÉZÁÑV 
ºÁ®Ä PÉÆqÀÄªÀ ºÀ¸ÀÄUÀ¼À°è PÀAqÀÄ§gÀÄªÀÅzÀjAzÀ ºÁUÀÆ 
F gÉÆÃUÀ §AzÀ £ÀAvÀgÀ C£ÉÃPÀ EvÀgÉ vÉÆAzÀgÉUÀ¼ÀÆ 
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GAmÁUÀÄªÀÅzÀjAzÀ gÉÊvÀjUÉ «¥ÀjÃvÀ £ÀµÀÖªÀÅAlÄ 
ªÀiÁqÀÄvÀÛzÉ. gÉÊvÀgÀÄ F gÉÆÃUÀzÀ §UÉÎ C£ÉÃPÀ vÀ¥ÀÄà 
w¼ÀÄªÀ½PÉUÀ¼À£ÀÄß ºÉÆA¢zÁÝgÉ. DzÀÝjAzÀ PÀ£ÁðlPÀ 
gÁdåzÀ ºÁ¸À£À ªÀÄvÀÄÛ vÀÄªÀÄPÀÆgÀÄ f¯ÉèUÀ¼À DAiÀÄÝ 
¨sÁUÀUÀ¼À°è aQvÉì ¤ÃqÀ¯ÁzÀ ºÁ®ÄdégÀ ºÁUÀÆ ̧ ÀA§A¢üvÀ 
gÉÆÃUÀUÀ¼À EgÀÄ«PÉ, ¸ÁªÀðd¤PÀjUÉ F gÉÆÃUÀzÀ §UÉÎ 
EgÀÄªÀ w¼ÀÄªÀ½PÉ, F gÉÆÃUÀzÀ ¸ÀjAiÀiÁzÀ aQvÉì ªÀÄvÀÄÛ 
F gÉÆÃUÀªÀÅ §gÀzÀAvÉ vÉUÉzÀÄPÉÆ¼Àî¨ÉÃPÁzÀ PÀæªÀÄUÀ¼À 
PÀÄjvÀÄ CzsÀåAiÀÄ£À ªÀiÁr CªÀÅUÀ¼À ¸ÀªÀÄUÀæ ªÀgÀ¢AiÀÄ£ÀÄß 
F ¥Àæ§AzsÀzÀ°è ¥Àæ¸ÀÄÛvÀ ¥Àr¸À¯ÁVzÉ. 

¸ÀA±ÉÆÃzsÀ£É £ÀqÉ¹zÀ «zsÁ£À: 2013jAzÀ 2017gÀªÀgÉUÉ 
ºÁ¸À£À ªÀÄvÀÄÛ vÀÄªÀÄPÀÆgÀÄ f¯ÉèUÀ¼À DAiÀÄÝ ¨sÁUÀUÀ¼À°è 
aQvÉì ¤ÃqÀ¯ÁzÀ ºÁ®ÄdégÀ ºÁUÀÆ ¸ÀA§A¢üvÀ 
gÉÆÃUÀUÀ¼À EgÀÄ«PÉ, ¸ÁªÀðd¤PÀjUÉ F gÉÆÃUÀzÀ 
§UÉÎ EgÀÄªÀ w¼ÀÄªÀ½PÉ, F gÉÆÃUÀzÀ ¸ÀjAiÀiÁzÀ aQvÉì 
ªÀÄvÀÄÛ F gÉÆÃUÀªÀÅ §gÀzÀAvÉ vÉUÉzÀÄPÉÆ¼Àî¨ÉÃPÁzÀ 
PÀæªÀÄUÀ¼À PÀÄjvÀÄ CzsÀåAiÀÄ£À ªÀiÁqÀ¯Á¬ÄvÀÄ. F PÀÄjvÀÄ 
gÉÊvÀjUÉ ¸ÀjAiÀiÁzÀ ªÀiÁ»wAiÀÄ£ÀÄß ¤ÃqÀÄªÀ ¸À®ÄªÁV 
C£ÉÃPÀ ²©ügÀUÀ¼À£ÀÄß £ÀqÉ¹ «¸ÀÛgÀuÁ ZÀlÄªÀnPÉUÀ¼À£ÀÄß 
PÉÊUÉÆ¼Àî¯Á¬ÄvÀÄ. 

¥sÀ°vÁA±À ªÀÄvÀÄÛ ZÀZÉð : 2013 jAzÀ 2017gÀ CªÀ¢üAiÀÄ°è 
221 ºÀ¸ÀÄUÀ¼À°è ºÁ®Ä dégÀ PÀAqÀÄ§A¢zÉ. ºÉZÁÑV ºÁ®Ä 
PÉÆqÀÄªÀ «Ä±Àæ vÀ½UÀ¼À°è ªÀiÁvÀæ ºÁ®Ä dégÀªÀÅ PÀAqÀÄ 
§A¢zÀÄÝ £ÀªÀÄä zÉÃ²ÃAiÀÄ vÀ½UÀ¼À°è PÀAqÀÄ§A¢®è. 212 
gÉÆÃVUÀ¼À°è ºÀ¸ÀÄªÀÅ PÀgÀÄ ºÁQzÀ £ÀAvÀgÀzÀ ªÉÆzÀ® 5 
¢£ÀUÀ¼ÀªÉÇ¼ÀUÉ ºÁ®Ä dégÀ PÀAqÀÄ §A¢zÀÄÝ PÉÃªÀ® 9 
ºÀ¸ÀÄUÀ¼À°è ¨ÉÃgÉ ¸ÀAzsÀ¨sÀðUÀ¼À°è PÀAqÀÄ§A¢zÉ. qË£Àgï 
PËªï ¹AqÉÆæÃªÀiï, D¹àgÉÃlj £ÀÄåªÉÆÃ¤AiÀiÁ ºÁUÀÆ 
ºÁ®Ä dégÀzÀ MvÀÛqÀ¢AzÀ ºÀ¸ÀÄUÀ¼À°è PÀAqÀÄ§gÀÄªÀ C£ÉÃPÀ 
¨ÁåQÖÃjAiÀiÁ ºÁUÀÆ ¥ÉÆæÃmÉÆÃeÉÆÃªÀ¢AzÀ §gÀÄªÀ 
SÁ¬Ä¯ÉUÀ¼ÀÄ EvÀgÉ ¸ÀªÀÄ¸ÉìöåUÀ¼ÁV PÀAqÀÄ§A¢ªÉ.   

F gÉÆÃUÀzÀ ªÉÆzÀ® ®PÀëtUÀ¼ÁV ºÀ¸ÀÄªÀÅ PÀgÀÄ ºÁQ 
ºÁ®Ä PÀgÉzÀ £ÀAvÀgÀ PÀæªÉÄÃt ªÀÄAPÁUÀÄªÀÅzÀÄ, ªÉÄÃªÀÅ 
PÀrªÉÄ ¸ÉÃ«¸ÀÄªÀÅzÀÄ. ¸ÀUÀtÂ EqÀ®Ä PÀµÀÖ ¥ÀqÀÄªÀÅzÀÄ 
UÀAd® ºÁPÀzÉÃ EgÀÄªÀÅzÀÄ PÀAqÀÄ §gÀÄvÀÛzÉ. £ÀAvÀgÀ 
PÀæªÉÄÃt ºÀ¸ÀÄªÀÅ ªÀÄ®VzÀÄÝ K¼ÀÄªÀÅ¢®è. ¸Àé®à ¸ÀªÀÄAiÀÄzÀ 
£ÀAvÀgÀ vÀ¯ÉAiÀÄ£ÀÄß MAzÀÄ §¢UÉ ºÁQPÉÆAqÀÄ 
ªÀÄ®UÀÄvÀÛzÉ. ̧ Àé®à ̧ ÀªÀÄAiÀÄzÀ £ÀAvÀgÀ G¹gÁqÀ®Ä ̧ ÀªÀÄ¸Éå 
PÀAqÀÄ§gÀÄvÀÛzÉ. D£ÀAvÀgÀ PÀtÄÚUÀ¼À£ÀÆß C¯Áèr¸ÀzÀ 
¹ÜwUÉ ºÀ¸ÀÄ vÀ®Ä¥ÀÄvÀÛzÉ. D£ÀAvÀgÀ ºÀ¸ÀÄªÀÅ MAzÉÃ 
§¢AiÀÄ°è ªÀÄ®UÀÄvÀÛzÉ. F ¹ÜwAiÀÄ°è ºÀ¸ÀÄªÀÅ MAzÉÃ 
§¢AiÀÄ°è ªÀÄ®VgÀÄªÀÅzÀjAzÀ ºÉÆmÉÖ G§âgÀªÁUÀÄªÀÅzÀÄ. 
ºÉÆmÉÖAiÀÄ°è£À ¤ÃgÀÄ ¨Á¬ÄAiÀÄ PÀqÉUÉÀ ºÀjzÀÄ, ºÀ¸ÀÄªÀÅ 
CzÀ£ÀÄß £ÀÄAUÀ®Æ DUÀ¢gÀÄªÀ ¹ÜwUÉ vÀ®Ä¥ÀÄªÀÅzÀjAzÀ 
ºÁUÀÆ EzÉÃ ¸ÀªÀÄAiÀÄzÀ°è G¹gÁqÀ®Æ PÀµÀÖ 
¥ÀqÀÄwÛgÀÄªÀÅzÀjAzÀ ºÉÆmÉÖAiÀÄ ¤ÃgÀÄ ±Áé¸ÀPÉÆÃ±ÀUÀ½UÉ 

ºÀjzÀÄ D¹àgÉÃlj £ÀÄåªÉÆÃ¤AiÀiÁªÁV, ºÀ¸ÀÄªÀÅ 
ªÀiÁgÀuÁAwPÀ ¹ÜwUÉ vÀ®Ä¥ÀÄvÀÛzÉ. zÉÃºÀzÀ°è £ÀqÉAiÀÄÄªÀ 
¥ÀæwÃ PÁAiÀÄðUÀ½UÀÆ PÁå°êAiÀÄA ¨ÉÃPÁVgÀÄªÀÅzÀjAzÀ, 
zÉÃºÀzÀ J¯Áè ZÀ®£ÀªÀ®£ÀUÀ¼ÀÄ PÀæªÉÄÃt ¤AvÀÄºÉÆÃV 
ºÀ¸ÀÄªÀÅ ¸ÁªÀ£Àß¥ÀÄàvÀÛzÉ.

F jÃw PÁå°êAiÀÄA PÀrªÉÄAiÀiÁV ºÀ¸ÀÄªÀÅ MAzÉÃ 
§¢AiÀÄ°è ªÀÄ®VzÁUÀ, ªÀÄÄAUÁ®ÄUÀ¼À°è ZÀªÀÄðzÀ 
PÉ¼ÀUÉÃ ºÁzÀÄ ºÉÆÃUÀÄªÀ gÉÃrAiÀÄ¯ï £ÀgÀªÀÅ 
MvÀÄÛªÀÅzÀjAzÀ gÉÃrAiÀÄ¯ï £ÀgÀzÀ ®PÀé GAmÁUÀÄvÀÛzÉ. 
¸ÀA¥ÀÆtð ¥ÀæªÀiÁtzÀ £ÀgÀzÀ ®PÀéªÁzÁUÀ K£ÉÃ 
aQvÉì ¤ÃrzÀgÀÆ ºÀ¸ÀÄªÀÅ D PÁ®£ÀÄß HgÀ®Ä 
¸ÁzÀåªÁUÀÄªÀÅ¢®è. C®à ¥ÀæªÀiÁtzÀ ®PÀé ºÉÆqÉzÁUÀ 
aQvÉì ¤Ãr ¸Àj¥Àr¸À§ºÀÄzÁVzÉ.

PÉ®ªÉÇªÉÄä PÁå°êAiÀÄA aQvÉìUÀÆ ¸ÀàA¢¸ÀzÉÃ ºÀ¸ÀÄUÀ¼ÀÄ 
K¼ÀzÀ ¹ÜwUÉ vÀ®Ä¥ÀÄvÀÛªÉ. 3 ¨Áj PÁå°êAiÀÄA 
ºÁQzÁUÀ®Æ ºÀ¸ÀÄªÀÅ ¤®èzÉÃ EzÁÝUÀ F ¹ÜwAiÀÄ£ÀÄß 
qË£Àgï PËªï ¹AqÉÆæÃªÀiï J£Àß¯ÁUÀÄvÀÛzÉ. ºÀ¸ÀÄUÀ¼ÀÄ 
F ¹ÜwUÉ vÀ®Ä¦zÀ ªÉÄÃ¯É CªÀÅUÀ¼À£ÀÄß ¤®ÄèªÀAvÉ 
ªÀiÁqÀÄªÀÅzÀÄ CwÃ PÀµÀÖPÀgÀªÁUÀÄvÀÛzÉ. ¥Àæ¸ÀÄÛvÀ 
CzsÀåAiÀÄ£ÀzÀ°è 28 ºÀ¸ÀÄUÀ¼ÀÄ F ¹ÜwUÉ vÀ®Ä¦zÀÝªÀÅ.

ºÁ®Ä dégÀzÀ MvÀÛqÀ¢AzÀ ºÀ¸ÀÄUÀ¼À°è PÀAqÀÄ§gÀÄªÀ 
C£ÉÃPÀ ¨ÁåQÖÃjAiÀiÁ ºÁUÀÆ ¥ÉÆæÃmÉÆÃeÉÆÃªÀ¢AzÀ 
§gÀÄªÀ SÁ¬Ä¯ÉUÀ¼ÀÄ EvÀgÉ ¸ÀªÀÄ¸ÉìöåUÀ¼ÁV 
PÀAqÀÄ§A¢ªÉ. ºÀ¸ÀÄªÀÅ «¥ÀjÃvÀ MvÀÛqÀzÀ°ègÀÄªÀÅzÀjAzÀ 
C£ÉÃPÀ SÁ¬Ä¯ÉUÀ¼ÀÄ PÀAqÀÄ§gÀÄvÀÛªÉ. vÉÊ¯ÉÃjAiÀiÁ, 
C£À¥Áè¸Àä, ¨É©Ã¹AiÀiÁ£ÀAvÀºÀ ¥ÉÆæÃmÉÆÃeÉÆÃªÁ¢AzÀ 
§gÀÄªÀ SÁ¬Ä¯ÉUÀ¼ÀÄ GzÀã«¸ÀÄvÀÛªÉ. F CzÀåAiÀÄ£ÀzÀ 
¸ÀAzsÀ¨sÀðzÀ°è ¸ÀÄªÀiÁgÀÄ 32 ºÀ¸ÀÄUÀ¼À°è F jÃwAiÀÄ 
¸ÀªÀÄ¸ÉåUÀ¼ÀÄ PÀAqÀÄ§A¢ªÉ. MAzÉÃ ¸ÀªÀÄAiÀÄzÀ°è ºÁ®Ä 
dégÀzÉÆA¢UÉ F gÉÆÃUÀUÀ¼ÀÆ PÀAqÀÄ§gÀÄªÀÅzÀjAzÀ 
gÉÆÃUÀzÀ ¥ÀvÉÛAiÀÄÄ PÀµÀÖPÀgÀªÁVgÀÄvÀÛzÉ.   

ºÀ¸ÀÄ UÀ¨sÀðzÀj¹gÀÄªÀ ¸ÀAzÀ¨sÀðzÀ°è PÁå°êAiÀÄA 
EAeÉPÀë£ï UÀ¼À£ÀÄß PÉÆr¸ÀÄªÀÅzÀÄ CvÀåAvÀ ̧ ÁªÀiÁ£ÀåªÁV 
PÀAqÀÄ§AzÀ vÀ¥ÀÄà ¥ÀzÀÝwAiÀiÁVzÉ. gÉÊvÀjUÉ F §UÉÎ 
PÉ®ªÀÅ ¸ÀéAiÀÄA WÉÆÃ¶vÀ ªÉÊzÀågÀÄ vÀ¥ÀÄà ªÀiÁ»wAiÀÄ£ÀÄß 
¤ÃqÀÄvÁÛgÉ. ¸ÁªÀiÁ£ÀåªÁV gÉÊvÀgÀÄ vÀªÀÄä ºÀ¸ÀÄUÀ½UÉ 
UÀ¨sÀðzsÀj¹zÁUÀ PÁå°êAiÀÄA EAeÉPÀë£ï UÀ¼À£ÀÄß 
PÉÆr¹zÀgÉ ºÁ®Ä dégÀzÀ ¹ÜwAiÀÄ£ÀÄß vÀ¦à¸À§ºÀÄzÀÄ 
JAzÀÄ vÀ¥ÀÄà PÀ®à£ÉAiÀÄ°èzÁÝgÉ. ªÁ¸ÀÛªÀzÀ°è ºÀ¸ÀÄ 7 
wAUÀ¼ÀÄ UÀ¨sÀðzsÀj¹zÀ£ÀAvÀgÀ PÁå°êAiÀÄA ¤ÃqÀ¯ÉÃ 
¨ÁgÀzÀÄ. ºÀ¸ÀÄªÀÅ PÀgÀÄ ºÁQzÀ £ÀAvÀgÀ PÁå°êAiÀÄA E®èzÉÃ 
EgÀÄªÀ ¹ÜwAiÀÄ°èzÁÝUÀ zÉÃºÀzÀ°è ¥ÁågÀvï ºÁªÉÆÃð£ï 
¸Àæ«¹ zÉÃºÀzÀ ¨ÉÃgÉ ¨sÁUÀUÀ¼À°ègÀÄªÀ PÁå°êAiÀÄA £ÀÄß 
vÉUÉzÀÄ ºÁ®Ä GvÀàwÛ ªÀiÁqÀÄªÀ ¸ÁªÀÄxÀåð §gÀÄvÀÛzÉ. 
UÀ¨sÀðzsÀj¹zÀ ¹ÜwAiÀÄ°è PÁå°êAiÀÄA ¤ÃrzÁUÀ F 
ªÀåªÀ¸ÉÜ £ÀqÉAiÀÄÄªÀÅ¢®è. DzÀÝjAzÀ ºÀ¸ÀÄªÀÅ UÀ¨sÀðzsÀj¹ 



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

192

ISSN 2250 - 3978
 LILAVATI (PRINT)

7 wAUÀ¼ÁzÀ £ÀAvÀgÀ PÁå°êAiÀÄA ¤ÃqÀ¯ÉÃ ¨ÁgÀzÀÄ. 
C®èzÉÃ ºÀ¸ÀÄªÀÅ PÁå°êAiÀÄA PÀrªÉÄ DV §¼À®ÄwÛgÀÄªÁUÀ 
PÁå°êAiÀÄA£ÀÄß ¤ÃrzÁUÀ vÀPÀëtªÉÃ ¤®ÄèvÀÛzÉ. DzÀgÉ 
¸ÀAeÉ ªÀÄvÉÛ ºÁ®Ä PÀgÉzÁUÀ, ºÁ°£À ªÀÄÄSÁAvÀgÀ 
PÁå°êAiÀÄA ºÉÆgÀ ºÉÆÃUÀÄªÀÅzÀjAzÀ ªÀÄvÉ PÁå°êAiÀÄA 
PÀrªÉÄAiÀiÁV ªÀÄvÉÛ ºÀ¸ÀÄªÀÅ ©zÀÄÝ ºÉÆUÀÄvÀÛzÉ. DzÀÝjAzÀ 
aQvÉì ¤ÃqÀÄªÁUÀ PÁå°êAiÀÄA ºÀ¸ÀÄ«£À zÉÃºÀzÀ°è 
ªÀåªÀ¹ÜvÀªÁV ¹ÜgÀªÁUÀÄªÀªÀgÉUÉ ¸ÀÄªÀiÁgÀÄ ªÀÄÆgÀÄ ¢£À 

¸ÀjAiÀiÁV aQvÉì ¤ÃqÀ¨ÉÃPÁUÀÄvÀÛzÉ. C£ÉÃPÀ gÉÊvÀgÀÄ vÀªÀÄä 
ºÀ¸ÀÄªÀÅ ºÁ®Ä dégÀ¢AzÀ £ÀgÀ¼ÀÄwÛªÁUÀ PÉÃªÀ® MªÉÄä 
aQvÉì ¤Ãr¹ ºÀ¸ÀÄªÀÅ ¤AvÀ vÀPÀët ¸ÀÄªÀÄä£ÁUÀÄvÁÛgÉ. 
F jÃwAiÀÄ PÀ®à£ÉUÀ°AzÀ gÉÊvÀgÀÄ ºÉÆgÀ§gÀ¨ÉÃPÁVzÉ.  

F CzsÀåAiÀÄ£ÀªÀÅ ºÁ¸À£À ºÁUÀÆ vÀÄªÀÄPÀÆgÀÄ f¯ÉèUÀ¼À°è£À 
ºÁ®ÄdégÀzÀ ¸ÀªÀÄ¸Éå wÃªÀævÀgÀªÁVzÀÄÝ F §UÉÎ gÉÊvÀjUÉ 
CjªÀÅ ªÀÄÆr¸ÀÄªÀÅzÀÄ ªÀÄÄRåªÉAzÀÄ w½¸ÀÄwÛzÉ.

D D D D D

APPLICATION OF REMOTE SENSING AND GIS FOR FORECASTING OF HAEMORRHAGIC SEPTICAE-
MIA DISEASE IN KARNATAKA

Kavya, B. A, Gajendragad, M. R, Suresh, K. P and Manjunatha Reddy, G. B.
1Asst. Prof., Dept. of Veterinary Microbiology, Veterinary College, Bangalore, 2Emiretus Scientist, 3Principal Scientist, National 

Institute of Veterinary Epidemiology and Disease Informatics- Bangalore, 4Scientist, National Institute of Veterinary Epidemiology 
and Disease Informatics-Bangalore

Haemorrhagic septicaemia is an acute septicaemic disease of cattle and Buffaloes caused by Pasteurella multocida serotype B:2, 
a  Gram-negative coccobacillus,   normal commensal of respiratory system of animals. It takes an upper hand when the host is 
under stress. The environmental variables such as atmospheric temperature, rainfall and humidity are the essential risk factors 

contributing to stress. Association between satellite derived and habitat environmental variables for disease prediction is useful in 

early detection of disease incidence to minimize the morbidity and mortality through timely implementation of prevention and control 

measures. In the present study, the data on HS disease outbreaks in Karnataka state during the year 2006 to 2015 was collected 
from Department of Animal Husbandry and Veterinary Services, Karnataka with 905 time-events. Remote sensing variables like 
Land Surface Temperature (LST) and Normalized difference vegetative index (NDVI) variables and habitat variables like rainfall and 
air temperature and other climate variables were taken for the disease forecasting in Karnataka state. Moderate Resolution Imaging 

Spectro-radiometer tools (MODIS Tools) were used to generate NDVI and LST for latitude and longitudes of disease incidence. 
Poisson regression with log link model was used for developing the climate-HS disease relationship model with incidence of HS as 

dependent variable and LST, NDVI, Temperature and rainfall as predictors in the model. Model results indicated that NDVI, LST, 
Temperature and rainfall predicted HS disease significantly (P<0.05), suggesting more the vegetation cover in one month lag and 
less temperature were significantly associated with disease incidence. Hence study concludes that climate variables including 
remote sensing variables are very important in developing zone-wise disease risk mitigation strategies and development of animal 

disease forecasting models using RS and GIS parameters may help to improve the decision making in implementation of prevention 
and control measures in future.

Haemorrhagic septicaemia is caused by Pasteurella multo-
cida, a Gram-negative coccobacillus,   normal commensal 

of respiratory system of animals. It takes an upper hand when 
the host is under stress. P multocida has many serotypes of 
which Asian serotype B:2 and African serotype E:2 are mainly 
responsible for the disease. In India, serotypes, A:1 and A:3 
have been associated with HS-like pneumonia in cattle and 
buffaloes (Kumar et al., 1996). The organism is susceptible to 
adverse temperature and common disinfectants. However, the 
organism can survive for a few days in moist soil water.  (OIE, 
2012). The disease is endemic in most of the tropical coun-
tries since the tropical climate (high humidity and elevated 
temperature) assists in the survival of the organism in nature.   
The disease is mostly of cattle and buffaloes and buffaloes are 
more susceptible than cattle. The disease has been reported 
from other species of animal including wild ruminants such as 
fallow deer (Aalbaek et al., 2009).  The affected animals show 
signs of fever, off feed, nasal discharge, respiratory stress and 
recumbency eventually leading to death. The most character-
istic sign of the disease is severe subcutaneous oedema of 
the mandible, neck and brisket. Necropsy examination of the 

animal reveal typical septicaemic lesions such as petechial 
haemorrhages in the subcutaneous area and many organs

Haemorrhagic septicaemia is endemic in many parts of the 
world especially in South and South-East Asia, Middle East 
and in Central Africa (Anjum et al., 2014). It is endemic in our 
country and being reported from almost all states of the coun-
try (Gajendragad and Uma, 2012b).  
In many instances, P. multocida plays a secondary role in 
pathogenesis of the disease or acts in combination with other 
bacterial, viral or parasitic infections. HS, classified as a List B 
disease by the Office International des Epizooties (OIE), is a 
primary pasteurellosis with 100%mortality in infected animals 
in endemic areas of Africa and Asia. This makes HS the most 
economically important bacterial disease of animals in these 
countries (De Alwis, 1999; FAO, 2005; OIE, 2009). The dis-
ease has a high global index as an animal health constraint to 
poor farmers (FAO-WHO-OIE, 1994; Perry et al., 2002).
To understand the epidemiology of HS and to develop a fore-
casting model, it is essential to recognize the risk factors such 
as rainfall, temperature, soil profile etc. The model can also 
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be used to evaluate the control measures taken to prevent or 
spread the disease. Retrospective HS disease data from Kar-
nataka state of India has been used. Karnataka is located ap-
proximately between 11.5°N and 18.5° N latitudes, 74°Eand 
78.5°E longitude. The annual average annual rainfall here is 
around 1335 mm. The Coastal region receives the highest 
rainfall, while the North interior Karnataka receives the least 
rainfall. The annual average temperature ranges from 20° C to 
34° C. Modeling of HS disease can help in reducing the eco-
nomic loss by forewarning the disease in livestock and farmers 
to take up necessary preventive measures and also loss due 
to mortality. 

Materials and Methods

Data Collection: Data on outbreak of Haemorrhagic 
septicaemia in villages of Karnataka for the period 2001 
to 2015 was obtained from the department of Animal 
Husbandry and Veterinary Services, Government of 
Karnataka. The collected data was later classified into 
district, taluk, village based on the month and year of oc-
currence of HS outbreaks.

Perusal of literature on Haemorrhagic septicaemia 
shows that factors like temperature, rainfall, vegetation, 
Humidity play a major role in the outbreak of the disease.  To 
supplement these risk factors, remote sensing variables viz., 
Land Surface Temperature (LST) and Normalized Difference 
Vegetation Index (NDVI) were included in the study. A data-
base was generated for all the villages in Karnataka where 
Haemorrhagic septicaemia has been recorded. A lag period 
of one month was also considered and LST, NDVI were mea-
sured. Amount of rainfall and soil nutrients in these villages 
were also studied. 

Remote sensing : Remote sensing is a technique of obtaining 
data about the Earth’s land or water surfaces  without coming 
directly in contact with it, with the help of emitted or reflected  
electromagnetic energy. 

LST and NDVI : The data on LST and NDVI were collected 
using satellite sensor from Moderate Resolution Imaging spec-
tro-radiometer tools (MODIS Tools) aboard the Terra satellite. 
The daytime LST 8-day data was obtained from MODIS LST 
product MOD11A2. The NDVI 16-day data were obtained from 
MODIS NDVI product MOD13A1. The HDF file obtained was 
imported into Erdas Imagine software and was processed to 
get the pixel value.

Statistical analysis : There are situations where the outcome 
variable is numeric and normally distributed, or binary in na-
ture. In certain situations the outcome variable is numeric, but 
in the form of counts. Usually, it is a count of rare events such 
as the number of outbreaks of a particular disease occurring in 
a population over a certain period of time. 

Poisson regression model

Y= No of HS outbreaks

Results and Discussion
Species wise outbreak of Haemorrhagic septicaemia : The 
number of outbreaks were more in Buffalo followed by Sheep 
Cattle and Goat.

District wise outbreak of Haemorrhagic septicaemia: Out 
of the 30 Districts in Karnataka, 24 have reported Haemor-
rhagic septicaemiaduring the period 2006 to 2015.  Hassan 
district has the highest number of outbreaks, followed by 
Chitradurga, Koppal district. Bangalore Rural, Bidar, Kodagu, 
Bangalore Rural, Chamrajnagar, Udupi, and Mandya recorded 
the least number of outbreaks.

Year wise outbreak of Haemorrhagic septicaemia : Max-
imum number of outbreaks occurred in the year 2006. Later 
on the outbreaks were decreasing till the year 2015except in 
the year 2010

Monthwise outbreak of Haemorrhagic septicaemia : It may 
be noted that the monsoon months of July, August, September 
and October recorded the maximum outbreaks, peak being in 
the month of July. This indicates that the hot and humid weath-
er post monsoon favours the multiplication of the organism 
and also the monsoon stress predisposes the animals to suc-
cumb to the disease
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Spatial distribution of Haemorrhagic septicaemiain out-
break in Karnataka : Talukwise cumulative outbreak of Hae-
morrhagic septicaemia during the period 2006 – 2015 was 
prepared using ArcGIS software.

The analysis

Data considered for the analysis : The predictive power 
of the variables LST, NDVI, soil nutrients, temperature and 
amount of rainfall wasassessed for their contribution to the 
outbreak of HS.  One month lag period was also measured 
for LST and NDVI and included in the analysis. Then the Taluk 
wise average of the variables was considered for developing 
a statistical model using poisson regression with these pre-
dictors and historical Taluk wise HS outbreaks as response 
variable, which would describe possible relationship between 
these factors.

Risk map of Hamorrhagic septicaemia in Karnataka

The data on these variables was converted to raster dataset 
using ArcGIS software and a Risk map forecasting the out-
break of HS was developed. The Risk map matched with the 
cumulative outbreak map, proving that Poisson regression is 
the best fit to the observed data. Risk map model shows that 
Sindhnur, Hosdhurga, Harapanahalli, Koppal and Gangawati  
taluks has the maximum risk, followed by Hospet, Hiriyur taluk. 
High risk of the disease is predicted where Buffalo population 
is high. The mean of NDVI is 0.46, 0.49 and 0.43 respectively, 
for lag2 month, lag1month and current conditions representing 
the moderate vegetation cover and is significantly associated 
with disease incidence (P<0.05).

In this paper, only two remote sensing variables were consid-
ered for forecasting HS outbreak. The study can be improvised 
by taking other remote sensing variables like Normalized dif-
ference moisture index (NDMI) and Normalized difference 
water index (NDWI). Also, since livestock is transported from 
one place to another and that it is an infectious disease, dis-
tance factors like distance of the place where the outbreak 
has occurred to the nearby city, road, highway, railway track 
and water body can also be considered for the study. Hence, 
preventive and control measures must be very effectively im-
plemented in these areas. Other factors such as sociological, 
health conditions of livestock, lack of knowledge about the 
risk of HS among farming community, preventive and control 
measures taken by the concerned authorities may also play 
important roles in the endemicity of the disease. 

Hence study concludes that climate variables including remote 
sensing variables are very important in developing zone-wise 
disease risk mitigation strategies and development of animal 
disease forecasting models using RS and GIS parameters 
may help to improve the decision making in implementation of 
prevention and control measures in future.
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IMMUNE MEDIATED HEMOLYTIC ANEMIA IN DOGS – REVIEW
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Anemia due to immune mediated destruction of  red blood cells is most commonly diagnosed immunological disorder of dogs 

(Ettinger and Feldman, 2005). Immune-mediated haemolytic anaemia (IMHA) is the result of a type II antibody-mediated immune 
response directed against molecules expressed on the surface of erythrocytes. (Weinkle et al., 2005). 

IMHA is a condition in which autoantibodies bind to endogenous antigens on the erythrocyte membrane leading to complement or 

antibody mediated red blood cell destruction (Day, 2012). IMHA is charecterized by the immune destruction of erythrocytes that 
have been coated with Ig’s, complement or both resulting in direct destruction or phagocytosis and removal from sysemic circulation 
(Tan, 2012).

Classification : Immune-mediated red blood cell destruc-
tion may be classified in a number of ways (Jutkowitz., 

2009). Primary or idiopathic autoimmune hemolytic anemia 
(AIHA) refers to immune-mediated hemolysis in the absence 
of an identifiable trigger factor, whereas secondary IMHA re-
sults from an underlying process such as neoplasia, infectious 
disease, or drug reaction. IMHA may also be categorized 
based on whether it results in intravascular or extravascular 
hemolysis. Intravascular hemolysis results from the lysis of red 
blood cells by complement within the vasculature, and may 
be identified by the presence of free hemoglobin within the 
plasma and urine. Extravascular hemolysis results when there 
are insufficient antibodies present to cause complement fixa-
tion, and antibody-labeled red blood cells are removed by the 
reticuloendothelial system within the spleen and liver. Extra-
vascular hemolysis tends to be a more gradual process and 
may be identified by the presence of bilirubin, rather than he-
moglobin within the plasma and urine. IMHA may also be clas-
sified based on the presence or absence of autoagglutination. 
Autoagglutination is the spontaneous clumping of red blood 
cells and results from the cross-linking of erythrocytes by large 
numbers of antibodies. (McBride, 2009) have observed auto-
agglutination in approximately 75% of dogs treated for IMHA 
The cause of primary idiopathic (autoimmune) IMHA remains 
enigmatic. Some dogs may develop an imbalance in immunity 
in which there is decreased function of immune cells designed 
to control autoreactive responses (Tan, 2010)

Secondary IMHA likely involves similar immunologic events 
triggered by particular events or secondary to other underlying 
diseases.The causative factors include Infectious (Bacterial 
endocarditis, Ehrlichiosis, Leptospirosis, Babesiosis, Barton-
ellosis, Chronic bacterial infections, Systemic fungal infec-

tions, Intestinal helminthes), Neoplasia (Lymphoma, Myeloma, 
Haemangiosarcoma), Drugs (Penicillins, Cephalosporins, 
Sulphonamides, Blood transfusions), Toxic (Beestings, Snake 
bites), Immune disorders (Systemic lupus erythromatosis, Hy-
pothyroidism, Primary and secondary immunodeficiency).
The majority of cases of IMHA affect only the circulating red 
blood cells resulting in a strongly regenerative anemia as the 
bone marrow stem cells respond to the disease. In a small 
number of cases, antibodies are produced that affect the stem 
cells of the erythroid lineage in the bone marrow, resulting in 
a non-regenerative anemia that still bears many of the same 
clinical features as IMHA (Piek et al., 2008)
The widespread lysis of red blood cells causes disease in the 
following ways:

• Blood oxygen carrying capacity is greatly reduced causing 
exercise intolerance, collapse and tissue hypoxia.

• The release of endogenous procoagulant molecules from 
lysed cells increases the risk of thromboembolism in various 
tissues, particularly the lungs, spleen and liver.

IMHA is typically a disease of middle-aged to older pets. As 
with other types of immune mediated disease, a female gender 
predisposition has been reported. A number of breed predispo-
sitions have also been reported and include Cocker Spaniels, 
Poodles, Shih Tzus, Lhasas, Old English Sheepdogs, Border 
Collies, and Springer Spaniels. A seasonal predilection has 
also been suspected (Weinkle et al., 2005).

Clinical signs : Clinical signs of IMHA may be acute or chron-
ic, depending upon the rate of hemolysis. With chronic dis-
ease, symptoms such as lethargy, weakness, inappetance, 
vomiting and diarrhea are most commonly reported, whereas 
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with more rapid hemolysis, acute collapse may be the first 
symptom noted. It is not uncommon for dogs to be brought in 
for possible urinary tract infection because the owners have 
noted discoloration of the urine with hemoglobin or bilirubin. 
Symptoms related to anemia, including tachycardia, tachy-
pnea, and systolic ejection murmurs may also be noted on 
physical exam. Hepatosplenomegaly is not unusual as these 
organs are common sites for extramedullary hematopoiesis as 
well as clearance of antibody. Fever is frequently seen as a 
result of release of endogenous pyrogens like IL-1 and IL-8. 
Reactive lymphadenopathies may also be seen. labeled eryth-
rocytes (Goggs, 2008)

Diagnosis : Definitive diagnosis is provided by demonstra-
tion of antibody and/or complement attached to the surface 
of RBCs. Diagnosis involves identification of hematologic and 
immunologic abnormalities and rigorous search for underlying 
disease or historical trigger factors. Thorough history and in-
vestigation for potential neoplastic or idiopathic inflammatory 
disease are vital.

Clinical Signs : Affectedanimals often present acutely with 
sudden-onset collapse or severe exercise intolerance. 

On examination : the following signs may become evident: 
Pallor and/or icterus of the mucous membranes, Haemic heart 
murmur and a hyperdynamic peripheral pulse, Hepatospleno-
megaly, Tachypnoea and/or Dyspnoea (Grunty and Barton, 
2001).

Haematology : Affected animals have a reduced packed 
cell volume (PCV) or haematocrit (HCT) and often a reduced 
haemoglobin concentration. IMHA causes a strongly regener-
ative anaemia and evidence of macrocytosis (increased MCV) 
should be apparent after 48-72 hours in dogs. A blood smear 
is extremely useful in evaluating cases of IMHA as sphero-
cytes are often visible. Polychromasia should also be visible 
on a blood smear from an animal undergoing regeneration and 
reticulocytosis can be confirmed using a supravital stain such 
as new methylene blue. Reactive thrombocytosis and leuco-
cytosis may be present with any cause of anaemia (Mc Alees, 
2010).

In-saline agglutination test : may be used to diagnose cases 
of IMHA that involve auto-agglutination. A drop of whole blood 
is mixed with a drop of plain saline on a glass slide and agi-
tated for 30-60 seconds. A positive result is recorded if evident 
aggregates form but the slide should be evaluated under a 
microscope as rouleaux formation may result in a similar gross 
appearance (Day, 2012).

Coomb’s test : can be used to diagnose cases of IMHA that 
are caused by incomplete antibodies. The red blood cells from 
a patient are mixed with Coomb’s antiserum (IgG antiobies di-
rected against IgG) and, in cases where the patient has IMHA 
with antibodies attached to the surface of the erythrocytes, the 
antiserum will result in the formation of aggregates of cells 
(Day, 2012). 

In cases of pure red cell aplasia, a Coomb’s test may still be 
positive but, experimentally, a definitive diagnosis can only be 

made by transfusing the serum of one animal to another and 
documenting the development of anaemia in the recipient. A 
diagnosis of PRCA is made more easily by examining bone 
marrow aspirates (or core biopsy) for evidence of erythroid hy-
poplasia and a reduction in the erythroid: myeloid ratio of the 
marrow stem cells (Weinkle, 2005).

Diagnostic imaging : Hepatosplenomegaly will be the major 
findings on both radiographs and ultrasound scans.Chest and 
abdominal x-rays and abdominal ultrasound may be used to 
screen for evidence of cancer in older dogs with suspected 
IMHA.  
Some laboratories now offer flow cytometric testing for detect-
ing RBC-bound immune reactants, but there is reportedly wide 
variation in the sensitivity and specificity of this method com-
pared with the Coomb’s test (Tan, 2010) .
Thromboembolism is a serious complications of IMHA that 
greatly contribute to morbidity and mortality (Thompson et al., 
2004)

Treatment : Affected animals often present acutely and may 
require intensive care. The ultimate aim of long-term treatment 
for IMHA is to control the autoimmune response.
Stabilisation : In animals that have lost a large percentage 
of their PCV acutely, it is likely that a blood transfusion will 
be required. Since animals with IMHA are not usually hypo-
volaemic, packed red blood cells are often transfused to re-
place erythrocytes without significantly expanding the plasma 
volume. In emergency situations, whole blood or synthetic 
haemoglobin molecules ( Oxyglobin) may be used to support 
the oxygen carrying capacity of the patient. Oxygen may be 
provided to tachypnoeic and dyspnoeic patients by facemask, 
nasal catheter or flow-by.
Immunosuppressive Therapy : Whatever supportive mea-
sures are taken, the autoimmune response must be controlled 
to prevent the continuing lysis of red blood cells. The following 
types of drug are typically used to achieve this goal:

• Corticosteroids such as prednisolone and dexamethasone 
are used universally as a first-line treatment for IMHA as they 
are frequently effective, act rapidly and are available in a va-
riety of preparations. Traditionally, very high doses of corti-
costeroids have been used to try to control the autoimmune 
response but dose rates beyond 2-3 mg/kg/day may be asso-
ciated with significant adverse effects. Corticosteroids act to 
control both the cell- and antibody-mediated immune respons-
es (Whelan et al., 2009)

• Azathioprine is frequently used in the management of IMHA 
and it has effects on both cell- and antibody-mediated immune 
responses. It may take 3-4 weeks of treatment before the pa-
tient experiences the maximal effects of the drug. Azathioprine 
is a cytotoxic drug and gloves should be worn to administer 
tablets. Owners or keepers should be made aware that the 
active drug or its metabolites may be present in the saliva and 
other secretions of animals receiving the drug (Weinkle et al., 
2005)
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• Cyclosporin A is a fungal metabolite that inhibits a signaling 
molecule (Cyclophilin) involved in T cell activation. Since B 
cells require T cell help to become activated, differentiate into 
plasma cells and produce antibodies, there is a rationale for 
the use of cyclosporin in cases of IMHA but there are currently 
no reports of its relative efficacy compared to the other immu-
nosuppressive drugs (Grundy and Barton, 2001)

• Other less commonly-used drugs include Danazol (a ste-
roid related to testosterone), Mycophenolate mofetil and Cy-
clophosphamide. Cyclophosphamide was used widely in the 
management of IMHA but two separate studies have shown 
that its use is associated with higher rates of mortality (Mason 
et al., 2003)

• Human gamma globulin is a variably popular product that 
is thought to act by occupying Fc receptors on cells of the 
MPS and therefore preventing phagocytosis of opsonised red 
blood cells. Studies investigating the effects of this drug have 
produced variable results, with some showing that it makes 
little difference to outcome (Whelan et al., 2009) and others 
suggesting that it may be useful in the short-term control of 
cases that are refractory to other immunosuppressive regimes 
(Kellerman and  Bruyette, 1997). Human gamma globulin is 
not widely available in veterinary practices and it is very ex-
pensive.

• Due to the risk of thrombo-embolism caused by the release 
of endogenous procoagulant molecules, low doses of heparin 
or aspirin are often administered to dogs with IMHA to try to 
prevent the formation of thrombi in the lungs, liver or spleen. 
There is some evidence to suggest that, if a dose of heparin is 
used which is individualised for a particular patient, there may 
be beneficial effects on survival (Thompson et al., 2004). This 
effect is not observed if a constant dose of heparin is used for 
all patients (Weinkle et al., 2005).

Adjunctive Therapy : Animals with IMHA frequently suffer 
from concurrent vomiting, regurgitation and diarrhoea while 
hospitalised. These conditions are frequently managed with 
gastro-protectant drugs such as sucralfate, ranitidine and 
omeprazole to prevent the development of gastro-duodenal 
ulceration and oesophagitis.

Antibiotics are frequently administered to animals which pres-
ent with acute haemolytic crises but these should be used ju-
diciously on a case-by-case basis.

Prognosis :  Despite appropriate therapy mortality rate re-
mains high, ranging from 20% to 75%. Negative prognostic in-
dicators are a rapid drop in haematocrit, highly elevated serum 
bilirubin (Piek et al., 2008)
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ISOLATION OF PGPR FROM SOIL AND THEIR EFFECT ON PLANT GROWTH
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Dept. of Microbiology, Ramaiah  college of arts, science and commerce, Bangalore, E-mail:- snehavsuma7@gmail.com

Plant Growth Promoting Rhizobacteria are root colonizing bacteria that form symbiotic relationship with many plants. They are free 
living and found in rhizosphere.  PGPR play an a important role in increasing soil fertility, plant growth promotion, suppression of 
phytopathogens, nitrogen fixation in legumes and increase supply of nutrients and biomass production. Species like Pseudomonas, 
Acetobacter, Azospirullum, Klebsiella, Enterobacter, Bacillus, Serratia, Alcaligens and Anthrobacter have been reported to enhance 

the plant growth. PGPR can enhance plant growth by direct and indirect means. Experiments were conducted for the isolation 
of bacterial strains from soil.  Characterization and identification was carried out and the respective isolates was checked for its 
growth promoting activities.  The bacterial isolates were found to be effective and significantly enhanced growth of various plants. 
The PGPR can be used as bioinoculants, biofertilizers and biocontrol agents which replace chemical fertilizers and pesticides for 
development of eco-friendly sustainable crop cultivation.

Plant growth promoting bacteria (PGPR) are naturally occur-
ring soil bacteria that aggressively colonise plant roots and 

benefit plants by providing growth promotion. The beneficial 
rhizobacteria have been classified as plant growth promoting 
rhizobacteria by Kloepper and Schroth(1978). Inoculation of 
plants with PGPR may result in multiple effects on early-sea-
son plant growth such as enhancement of seedling germina-
tion, stand health, plant vigor, plant height, shoot length, and 
chlorophyll content. they help in increasing nitrogen fixation in 
legumes, help in promoting free living nitrogen-fixing bacte-
ria, increase supply of other nutrients such as phosphorous, 
sulphur, iron and copper. The major rhizobacterial genera 
include free living and symbiotic species like Pseudomonas, 
Azotobacter, Azospirullum, Klebsiella, Enterobacter, Bacillus, 
Serratia, Alcaligens, Flavobacter, Proteus, Rhizobium, Ser-
ratia, Xanthomonas  and Anthrobacter reported by Glick et 
al.,(1995). Azotobacter strains could effect seed germination 
and seedling growth, it has been shown that wheat yield in-
creased upto 30% with Azotobacter inoculation. Bacillus is the 
most abundant genus in the rhizosphere . Bacillus megatar-
ium is very consistent in improving different root parameters 
like rooting performance, root length and dry matter content. 
Pseudomonas sp. is ubiquitous bacteria in agricultural soils 
and has many traits that make them well suited as PGPR. Indi-
an soils are normally deficient in phosphorous even though the 
bound component may be sufficient abundant studied by Johri 
et al.,(2003). PGPR enhance plant growth by direct and indi-
rect means, direct mechanisms of plant growth promotion can 
be demonstrated in the absence of plant pathogen or other 
rhizospheric microorganism, it promotes growth by the produc-
tion of plant growth regulators or phytohormones reported by 
Glick et al.,(1995), some PGPR produces siderophores which 
are low molecular weight iron binding molecules, siderophores 
stimulates the plant growth by increasing the iron content in 
the rhizosphere reported by Klopper et al.,(1980), biological 
nitrogen fixation,increases soil nutrients, while indirect mech-
anism involve the ability of PGPR to reduce the harmful ef-
fects of plant pathogens on crop yield.(Stabb,(1996);Nehl et 
al.,) (1996).Plant  growth  promoting rhizobcteria that fix ni-
trogen in non-leguminous plants are diazotrophs that form a 
non-obligate interaction with the host studied by by Glick et al., 
(1999).  The isolates of Bacillus, Pseudomonas, Azotobacter, 
produced IAA. High levels of IAA production by Pseudomonas 

was recorded  by Xie et al., (1996), Ahmad et al., (2005).  Use 
of plant growth promoting rhizobacteria(PGPR) for the benefits 
of agriculture is gaining worldwide importance and acceptance 
and appears to be the trend for the future. 

OBJECTIVE : Our present concern is to maintain  soli sus-
tainability and improve the crop production. To achieve this 
we have to think about an alternating method by using bioi-
noculant. so the research was conducted with the following 
objectives: 

• To isolate and characterize different PGPR from soil.

• To study the effect of PGPR on seed germination.

• To study the effect of PGPR on plant growth.

MATERIALS AND METHODS : Experiments were conducted 
for the isolation of bacterial strains from rhizosphere soil and 
to check its effect on plant growth. 

• Microbes were isolated from rhizosphere soil by serial dilution 
method and different dilutions were plated on selective media. 

• Characterization and identification upto to genus level was 
carried out for the isolates by performing grams staining and 
biochemical tests ( IMViC, Oxidase, catalase) as described by 
Aneja(2003).

• Media used was Ashby’s media, Sperber’s media, Kings me-
dium and Nutrient agar. 

• Germination was seeds and its growth was achieved by Pa-
per wrap method.

• IAA (100 ppm) was prepared.

• The results of  various parameters obtained from the ex-
periment  was analyzed statistically by one way analysis of 
variance (ANOVA) by using Microsoft window-8 Excel and 
M-STAT ,Statistical software tool.
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 Fig1:-Isola-

tion of PGPRs

Fig 2:- Paper wrap method.

RESULTS AND DISCUSSION : Investigations were conduct-
ed at the Department of Microbiology, RCASC, Bangalore, 
to study the utilization of root nodulating bacteria as poten-
tial plant growth promoting rhizobacteria(PGPR) in plants 
like ragi, wheat, lady’s finger and maize. Experiments were 
conducted in the lab to determine the PGPR activity on plant 
growth. Sperber’s media was used for isolation of phosphates 
solubilizing bacteria and production of zone of clearance 
showed positive results i.e., the phosphate solubilizing activ-
ity as described by Gaur (1990). Ashby’s medium was used 
for nitrogen fixers. Kings B medium was used for isolation of  
Pseudomonas sp. After incubation (24-48 hrs) the selected 
isolates were: PGPR1, PGPR2  PGPR3 PGPR4. 

Table 1: results for gram reaction and biochemical tests for isolated PGPRs

PGPR
isolates

Morphological
character

Cell 
shape

Gram 
reaction

Biochemical Tests Possible Genera

Indole MRVP Citrate Catalase Oxidase

PGPR1 White, round, smooth Rod (+) (-) (-) (-) (-) (-) B. megatarium

PGPR2 Irregular, round, 
small, creamy.

Rod (-) (+) (+) (+) (+) (+) Azotobacter

PGPR3 Smooth, circular, 
convex with margin

Rod (-) (-) (-) (-) (-) (-) P.
fluorescence

PGPR4 Colonies are large 
and circular, creamy.

Rod (+) (+) (+) (+) (+) (+) Not defined

Gram staining showed that all the isolates were found to 
be rod shaped. PGPR2 and PGPR3 were found to be gram 
negative while PGPR1 and PGPR4 were found to be gram 
positive. Results for biochemical test was as follows: PGPR1 
showed negative for all the tests. PGPR2 showed positive for 
IMViC, catalase and oxidase tests, PGPR3 showed positive 
for citrate, catalase and oxidase and negative for indole and 
MRVP. PGPR4 showed positive for IMViC, catalase and ox-
idase tests.

Plant growth promoting activities :-

Table 2: Effect of PGPR on germination(%) of different 
seeds.

Treatment Maize Lady's finger Ragi Wheat 

 CONTROL 80 76 90 85

 IAA 96 96 100 92

PGPR1 94 90 96 84

PGPR2 92 90 94 88

PGPR3 100 100 96 84

PGPR4 84 88 94 90

Surface sterilised seeds seeds of ragi, lady’s finger, wheat and 
maize were soaked in the broth culture of isolates overnight 
including control and IAA. Later paper wrap method was done 
for seed germination and after the growth of plant, seed ger-
mination percentage and lengths of root and shoot was mea-
sured.
Table 3: The effect of PGPR isolates on seedling growth 

in maize

Treatment Root 
length (cm)

 Shoot
length (cm)

 Total length
(cm)

 CONTROL 8.2e 14.0d 22.2d

 IAA 16.4a 24.5a 40.9a

PGPR1 10.2d 20.4b 30.6c

PGPR2 11.3cd 17.3c 28.6c

PGPR3 14.6b 23.2a 37.8ab

PGPR4 12.2c 20.4b 32.6bc
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Maize:- The germination percentage, shoot length, root length 
of maize with IAA followed by PGPR3 was significantly higher 
than other treatments. Least germination percentage was ob-
served in control.
Table 4: The effect of PGPR isolates on seedling growth 

in wheat

Treatment Root 
length (cm)

 Shoot
length (cm)

 Total length
(cm)

 CONTROL 8.2d 12.3d 20.5d

 IAA 13.5a 16.4a 29.9a

PGPR1 10.3bc 13.8bcd 24.1bc

PGPR2 10.6bc 14.6abc 25.1bc

PGPR3 11.4b 15.2ab 26.6ab

PGPR4 9.8c 12.8cd 22.6cd

Wheat:- The germination percentage was observed maximum 
in PGPR4 and IAA. Maximum root length was observed in 
IAA and PGPR3.Least growth was seen in PGPR4. Maximum 
shoot length was observed in IAA followed by PGPR3.

Treatment Root 
length (cm)

 Shoot
length (cm)

 Total length
(cm)

 CONTROL 3.4c 8.5a 11.9c

 IAA 7.4c 10.5a 17.9a

PGPR1 4.2bc 9.4a 13.6bc

PGPR2 4.8b 8.5a 13.3bc

PGPR3 6.9b 9.3a 16.2ab

PGPR4 5.1b 8.4a 13.5bc

Table 5: The effect of PGPR isolates on seedling growth 
in Lady’s finger.

Lady’s finger:- The germination percentage was observed 
maximum in PGPR3 and IAA. Least growth was observed in 
control. Maximum root length was observed in PGPR3. Maxi-
mum shoot length was observed for all the isolates.

Table 6: The effect of PGPR isolates on seedling growth 
in ragi.

Treatment Root 
length (cm)

 Shoot
length (cm)

 Total length
(cm)

 CONTROL 2.2c 12.3c 14.5d

 IAA 12.0a 15.0a 27a

PGPR1 8.2b 13.4abc 21.6bc

PGPR2 7.6b 12.5bc 20.1c

PGPR3 10.9a 13.3abc 24.2ab

PGPR4 8.7c 14.6ab 23.3bc

Ragi:- The germination percentage was observed maximum 
in IAA,PGPR3 and PGPR1.Maximum root length was ob-
served in PGPR3 followed by IAA. Maximum shoot length was 
observed in IAA.
CONCLUSION : From our study we have found that all the 
four the bacterial isolates were found to be effective and sig-
nificantly enhanced growth of maize,ragi,lady’s finger and 
wheat plants in comparision with control and shows almost 
same growth as IAA. Among all the isolates PGPR3 (Pseudo-
monas) was found to be most effective. PGPR application in 
the form of seed treatment not only increased the germination 
% but also increased the growth and development of plants. 
The ability to produce its own IAA in the rhizosphere depends 
upon the availability of precursors and uptake of microbial IAA 
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by plant. This shows that bio-inoculation of PGPR is always 
beneficial for the better growth and development of seedlings 
and  plants.  The PGPR can be used as bioinoculants, biofer-
tilizers and biocontrol agents which replace chemical fertilizers 
and pesticides for development of eco-friendly sustainable 
crop cultivation.Application of PGPR strains can provide an 
effective,economical and practical way of plant production.
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A REVIEW ON PATHOGENIC MICROORGANISMS ASSOCIATED WITH FOOD GARNISHES AND RE-
LATED FOOD ITEMS

Poojitha S Pai, Srilatha R, Sarangi Menon, Srilakshmi R, Payel Sarkar*
Dept. Of Microbiology, Ramaiah College of Arts, Science and Commerce, Bangalore, Karnataka

Food garnishes are used to decorate food dishes and beverages which add flavour, act as plate fillers and serve in identification of a dish. 
These, being uncooked, may harbour many potentially pathogenic organisms paving way to food spoilage and food poisoning in most 

cases. Here, we will review recent works that has been carried out related to food garnishes and related food items from a microbiological 

standpoint. Several studies have been confirmed the presence of bacteria such as Clostridium, Bacillus, Micrococcus, Lactobacillus, 
Shigella, Vibrio, Staphylococcus and few fungi of species Aspergillus, Mucor, Penicillium, Fusarium, Rhizopus in the garnishes. The 

most common garnishes that have been studied include fresh herbs and leafy vegetables, nuts, fruits and spices out of which parsley, 

mint and fresh herbs were extensively studied. A study connected the root cause of Enterobacteria outbreaks to the Parsley used as 

a garnish in several dishes and this research was continued by another group who determined the survival and growth characteristics 

of Shigella sp. Several other studies included association of microbial flora with lemon slices, fresh herbs, raw vegetables and fruits. 
Certain decontamination measures were also analysed owing to the drug resistance of the isolated micro-organisms against antibiotics 

and their susceptibility to few food preservative measures. It was inferred from these findings that the garnishes were contaminated with 
pathogenic bacteria during growth, harvest and post-harvest handling and therefore, required effective measured for decontamination 

before consumption. A recent study was carried out for isolation food spoilage causing bacteria from garnishes. These were also found to 

be resistant to a wide range of antibiotics. This research finding was followed by implementing home-based remedies like baking soda, salt 
water, vinegar, fruit washes for decontamina tion. Chances of food spoilage and food-borne diseases were proven to be reduced after the 

use of the cost-effective home remedies, hence, treating the food garnishes free of the pathogenic organisms. Thus, some studies have 

been conducted on the microbiological quality of food garnishes. However, with the growing menace of antibiotic resistance, more studies 

need to be conducted on the safety aspects of food garnishes.

1. Introduction 
1.1 Food Garnishes : Garnishes are defined as items or sub-
stances used as a decoration or embellishment for a prepared 
food dish or drink. The word is derived from French which 
means “to grace or to provide”. They come in different shapes 
and sizes depending on the meal served. [26]

Food garnishes are no longer looked upon as mere items of 
decoration. They play a chief role, bestowing various benefits 
to a dish which are given as follows:   

a) Food garnishes help in identification of a dish, providing 
a clue to the flavour of the meal by which the authenticity of 
a particular dish is maintained. b) They brighten the plate by 
making it more attractive and appealing which adds a spot of 
colour to the eye. c) It is used to add flavour as well as nutri-
tional value to the food along with complementing the taste of 
the dish. d) Serving as plate fillers, they fill in the empty spaces 
on a plate and give a visual impact to the dish. e) It tempts the 
appetite of an individual and increases their hunger. f) Gar-
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nishes also depict the origin, cuisine, state or nation to which 
it belongs to. [8]

Garnishes can be broadly classified into edible and non-edible 
of which edible garnishes such as mint, lemon, coconut, fresh 
herbs, fruits and vegetables are being studied and analyzed. []

Along with the numerous benefits of the edible garnishes, there 
are certain drawbacks to be addressed. From the perspective 
of a food microbiologist, food garnishes are potentially capable 
of being carrier vectors of microorganisms as they are added 
in an uncooked form. They are not the causative agents of food 
spoilage or food poisoning but they can increase the chances 
of spoilage due to the potential pathogens they harbour.  [7]

1.2 Food Spoilage and Food Poisoning : Food spoilage with 
respect to microbiology refers to the spoilage of food by the 
microorganism such as bacteria, fungi and viruses, thereby 
reducing the quality of the food consumed and the extent to 
which they can be spoiled, categorizes them into perishable, 
semi-perishable and non-perishable foods. The microorgan-
isms bring about the spoilage by degradation of carbohydrates, 
N-compounds, lipids and pectin contributed by various physi-
cal, chemical and biological factors. Food poisoning refers to 
food that is contaminated by bacteria, virus and environmental 
toxins which are of three types: Chemical (copper sulphate, 
mercury, cadmium and other heavy metals), Biological (sol-
anin of potato and toxins of red kidney beans) and Microbial 
food poisoning (pathogenic microorganisms). [3]

Spoilage organisms present in the contaminated food causes 
various diseases which leads to complications and may prove 
fatal in some cases. The food pathogens and the diseases 
caused by them include:

Staphylococcus aureus: Staphylococcal intoxication caused 
by the enterotoxins, Salmonella: Salmonellosis and septicimia 
along with leucopenia, endocarditis and pericarditis, 

Bacillus cereus: Diarrheal foodborne illness and emetic 
(vomiting) type, Escherichia coli: Gastrointestinal and urinary 
tract infections, Vibrio: Cholera characterized by vomiting and 
profuse watery diarrhoea, Pseudomonas: Spoilage at low tem-
peratures like slime production and green pigments on surface 
of meat products, Klebsiella: Pneumonia, septicimia, pyogenic 
(pus-filled) and urinary infections, Shigella: Shigellosis, also 
called Bacillus dysentery, 

Clostridium botulinum: Botulism caused by botulin toxins, 
and other bacteria including C. perfringes, Campylobacter, 
Vibrio parahaemolyticus.

Aspergillus: Spoilage of food by production of aflatoxins, Fu-
sarium-Ergotism caused by the ergot alkaloids such as ergot-
amine, ergometrine and other fungi including Mucor, Penicilli-
um, Rhizopus, Botrytis. [11]

1.3 Antimicrobial Drug Treatment : The best method of treat-
ment for an individual who gets the disease from contaminated 
food is antibiotics, also called anti-bacterials. Antibiotics are 
antimicrobial drugs used in the treatment and prevention of 
bacterial and fungal infections. The choice of the antibiotic se-

lected depends on infection to be treated, causative organism, 
patient’s condition and mode of mechanism of each antibiotic. 
The antibiotics and their mode of mechanism are as follows:

Penicillin, Amoxicillin: Inhibit cell-wall formation and effective 
against Streptococci and Staphylococci, Ampicillin: Inter-
rupts and weakens bacterial cell wall synthesis and causes 
cell lysis, Tetracycline: Inhibits protein synthesis and effective 
against gram-positive, gram-negative bacteria, chlamydiae, 
mycoplasmas, rickettsiae and certain protozoan parasites, 
Streptomycin, Erythromycin: Protein synthesis inhibitor by 
binding to ribosomal subunits. [12]

The biggest challenge in antibiotic treatment, being the devel-
opment of drug resistance in pathogenic microorganisms, is 
caused due to overuse, poor hygiene and inefficient preven-
tion, increasing the risk of spread of the disease to others. This 
gives an opportunity of bring certain decontamination mea-
sures into picture.

1.4 Decontamination Measures : In case of food spoilage 
or food poisoning causing microorganisms are found to be 
resistant to a wide range of antibiotics, decontaminants can 
be used to reduce the concentration of micro-flora present on 
the garnishes before adding to the dishes. The activity used to 
prevent the contamination or infection by the spread of patho-
gens or biological materials which causes diseases is called 
decontamination. Different levels of decontamination include 
sterilization to destroy all microbial life, disinfection to eliminate 
only the pathogenic organisms, antisepsis used to inhibit or 
destroy microorganisms, cleaning using water and detergents 
to remove dust, soil or organic material. Moreover, there are 4 
main categories of physical and chemical means of decontam-
ination: Heat (Wet and dry); Liquid disinfectants such as acids, 
alkalies, heavy metal salts, aldehydes, ketones and alcohols; 
Vapour and gases including chlorine dioxide, glutaraldehyde, 
ethylene oxide and hydrogen peroxide; Ionizing and non-ioniz-
ing radiation. Few home remedies such as organic acids, plant 
extracts, salts, essences of spices can be implemented as a 
measure before consumption. [4]

Further, we will be reviewing the research work done on food 
garnishes and related food items which would help increase 
our knowledge of the pathogenic microorganisms associated 
with it and provide us with the necessary control measures in 
order to safely consume the food without serious complica-
tions.   

2. Review of the Research Work Done on Food Garnishes 
and Related-Food Items : In this section, we will discuss the 
research work undertaken for each type of garnish which will 
be categorized into 8 groups namely: Fresh herbs, raw veg-
etables and fruits; Parsley; Mint; Lemon slices; Street foods 
and ready-to-eat vegetables; Green chilly; Spices; Cashew 
kernels, followed by some anti-microbial approaches against 
the isolated microorganisms.

2.1 Fresh herbs, raw vegetables and fruits : Sago et al. [19] 
and Meher et al. [15] studied microorganisms associated with 
fresh herbs, raw vegetables and fruits. They showed in their 
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work that many pathogenic organisms isolated from various 
salad vegetables like tomato, cucumber, carrot, green chilli, 
lemon, coriander leaf, peppermint, beet root which may be 
used as food garnishes are becoming resistant to antibiotics, 
which were once effective against the bacteria. The research 
reveals that all the vegetables were highly contaminated with 
Coliform and fecal Coliform (>1100 CFU/100ml). Multiple drug 
resistance was observed in 98.06% isolates with a resistance 
to two to seven antibiotics. These results suggest the neces-
sity to follow the hygienic practices in handling the vegetables 
in open markets as well as the super shops and vegetables 
might have an important role as a source of multiple antibiotic 
resistant bacteria.

Fig 1: Table representing presence of bacteria in raw 

salad vegetables (in CFU/ml) and graph depicting the 

total count of isolated microorganisms from raw salad 

vegetables. [Source: Meher et al, 2011]

Rimstad et al. [6] demonstrated that fresh herbs and green 
leafy vegetables can be contaminated by intestinal pathogen-
ic bacteria such as Salmonella spp. Fresh herbs and leafy 
greens are potential transmission sources of entero-patho-
gens. The microflora on vegetables at harvest reflects the en-
vironment in which they are grown. In 2007, the survey was 
conducted by NFSA by collecting several samples of fresh 
herbs and leafy greens imported from South-East Asia, mainly 
from Thailand and Vietnam and observed Salmonella species 
distributed over more sample types, in this survey there also 
appeared to be more positive samples from different types of 
mint (red mint, cockscomb mint, mint leaves, and peppermint), 
basil (sweet basil, hairy basil, and holy basil), and coriander.

Ali et al. [1] studied a total of 27 bacterial strains that were 
isolated from apple, potato, turnip, onion, cucumber, zinger, 

lemon, spinach, radish and mint marketed in Labore, Pakistan. 
Highest frequency of occurrence (4%) was recorded for each 
of Enterobacter aggglomerans, Ensifer adhaerens and Bor-
detella pertussis, Brassica rapa and Kurthia gibsonii showed 
30% frequency of occurrence. Frequency of all other bacterial 
strain ranged from 10 - 20%. Highest number of 7 bacterial 
species was recorded from lemon and potato while the mini-
mum number of 4 bacterial species was represented by each 
of apple, onion, ginger, spinach and radish. 

Shrivastava et al. [22] conducted the bacteriological analy-
sis of fresh vegetables and fruits of local market and effect 
of pre-treatment by antimicrobial agents on their quality. 
Chemical composition and nutritive value of these produce 

are often influenced by a number of 
pathogenic microorganisms. A total 
of 75 samples (10 vegetables and 5 
fruits, 5 samples for each) procured 
from different places of Bhopal city, 
were tested for Aerobic plate count, 
Coli form count and screened for the 
presence of pathogens viz. Salmonel-
la, E.Coli, Listeria, Staphylococcus etc 
Among them E. coli was found to be 
predominant (49.33%) followed by E. 
aerogenes (26.6%), Pseudomonas 
(20%), Staphylococcus (16.4%), Sal-
monella (12%), Klebsiella aerogenes 
(20%), Proteus spp (8%) and Shigella 

sp (3.5%). E.Coli and Enterobacter aerogens were detected in 
all the samples in all the seasons. The presence of pathogenic 
micro flora on the surface of fresh fruits and vegetables indi-
cates the necessity for observing hygienic conditions during 
production, because such type of contamination can occur 
from water, soil, waste and humans. For raw consumption 
further processing of these products is compulsory to ensure 
their quality and safety of the user.

Willis et al. [2] assessed the microbiological safety of fresh leaf 
herbs from retail premises in the United Kingdom with a focus 
on Salmonella spp. Products of plant (non-animal) origin are 
increasingly being recognized as associated with outbreaks of 
infection of both Salmonella and other pathogens. The fresh 
herbs that were, tested were basil, coriander, curry leaves, 
mint, methi, pan leaves, thyme, and bay leaves. The largest 
numbers of samples collected were for coriander (n=191), mint 
(n=107), parsley (n=97), curry leaves (n=71) and basil (n=69). 
A total of 93/774 samples (12%) were of an unsatisfactory 
quality, due to the presence of Salmonella or an elevated E. 
coli count or both. Curry leaves, in particular, had significantly 
higher rates of contamination with both Salmonella and E. coli 
than other types of herbs

Huaying et al. [27] carried out an investigation of the state 
of condiments hygiene in catering in the period from 1999 to 
2001 in Wuhan.120 samples were examined for pathogenic 
bacteria. A strain of S.typhimurium and a strain of S.newport 
were isolated from raw spring onion. It indicates that the foods 
which can cause foodborne diseases are varied.
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2.2 Parsley : Naimi et al. [17] studied the concurrent out-
breaks of Shigella sonnei and enterotoxigenic E. coli (ETEC) 
infections associated with parsley, a fresh herb which is widely 
used as a garnish. During July and August 1998, eight restau-
rant-associated outbreaks of shigellosis caused by a common 
strain of S. sonnei occurred in the United States and Canada. 
Epidemiologic investigation determined that the illness was 
associated with the ingestion of parsley at four restaurants. 
Parsley was the implicated or suspected source of both ETEC 
outbreaks. In each of the outbreak-associated restaurants, 
parsley was chopped, held at room temperature, and used 
as an ingredient or garnish for multiple dishes. The sources 
of parsley served in outbreak-associated restaurants were 
traced, and a 1,600-acre farm in Baja California, Mexico, was 
identified as a likely source of the parsley implicated in six of 
the seven Shigella outbreaks and as a possible source of the 
parsley implicated in the two ETEC outbreaks.

Wu et al. [25] continued with the previous study of raw parsley. 
He attempted to determine survival and growth characteristics 
of Shigella sonnei inoculated onto raw parsley. Two inoculum 
levels (approximately 10(3) and 10(6) CFU/g) were applied to 
parsley leaves, portions of it were then chopped. Inoculated 
whole and chopped parsley leaves were incubated at certain 
temperature for several days and the results were enumerated 
at a regular basis. The study also attempted on using disin-
fectants for decontamination of microbial load. Treatment of 
inoculated whole parsley leaves with vinegar containing 5.2% 
(vol/vol) acetic acid or 200 ppm free chlorine for 5 min at 21˚C 
reduced the population of S. sonnei by more than 6 log10 
CFU/g, whereas treatment with vinegar containing 7.6% acetic 
acid or 250 ppm free chlorine reduced initial populations of 
7.07 and 7.26 log10 CFU/g, respectively, to undetectable lev-
els (<0.6 log10 CFU/g). This study revealed that S. sonnei can 
grow rapidly on chopped parsley held at ambient temperature 
and remain viable for at least 14 days at 4˚C. Treatment of 
contaminated parsley with vinegar or chlorinated water offers 
a simple method to reduce markedly or eliminate the pathogen 
in food-service or home settings. 

2.3 Fresh mint : Hsu et al. [10] analyzed fresh mints and the 
use of radiation to improve their microbial quality. Mint is con-
sidered as one of the high-risk herbs when it comes to micro-
bial contamination and is a potential carrier vector for various 
food pathogens. The study emphasis on use of gamma irra-
diation as a technique to reduce the microbial load on mint 
without compromising on its visual and colour attributes. The 
findings of the research conveyed the following results; Sam-
ples inoculated with E. coli O157:H7, Salmonella, and MS2 
Bacteriophage were irradiated and evaluated. E. coli O157:H7 
and Salmonella populations were reduced by 2 to 2.4, 3.5, 
and 5.8 log CFU/g, respectively, 1 d after treatment with 0.25, 
0.60, and 1 kGy, respectively, and were completely eliminated 
at 2 kGy. None of the irradiation doses (P < 0.0001) reduced 
MS2 bacteriophage populations by more than 0.60 log PFU/g. 
These results demonstrate that irradiation of fresh mint at 2 
kGy has the potential to improve its microbial quality and ex-
tend its shelf life without compromising its visual quality and 

color.

Andleeb et al. [21] studied the drug resistance of coliforms 
isolated from mint collected from market and home gardens. 
Samples collected from shops harvested copious count in con-
trast to home grown mint leaves. Isolates were identified as E. 
coli, Shigella, Enterobacter, Klebsiella and Salmonella. A blend 
of responses was observed toward vanomycin, rifampicin, and 
nalidixic acid with 100% resistance against ampicillin. 

2.4 Lemon slices : Loving et al. [13] studied microbial flo-
ra associated with lemon slices used to garnish restaurant 
beverages. Swabbed samples of the flesh and rind of lemon 
slices on the rims of beverage glasses were analyzed for mi-
crobial contents. A total of 25 different microbial species were 
recovered from the samples includes. subtilis, C. tropicalis, C. 
guilliermondii, C. krusei,  E. coli, A. baumanii, S. epidermidis, 
Corynebacterium spp, E. cloacae ,K. oxytoca, S. marcescens 
, Micrococcus spp etc  The study concludes that microbes 
found on the lemon samples in this investigation all have the 
potential to cause infectious diseases at various body sites. 
Although lemons have known antimicrobial properties, the re-
sults of this study indicate that a wide variety of microorgan-
isms may survive on the flesh and the rind of a sliced lemon.
2.5 Green chilly : Swagato et al. [24] studied the incidence of 
of multiple pathogenic bacteria in green chilli and cabbage in 
Dhaka city. The study was carried out to investigate the micro-
biological quality and incidence of pathogenic bacteria found 
in green chilli and cabbage from different shops in Dhaka city. 
A total of 20 samples, 10 green chillies (Capsicum annuum) 
and 10 cabbages (Brassica oleracea var. capitata) were ran-
domly collected from 20 sampling sites in central Dhaka. The 
numbers of total heterotrophic bacteria, total coliform and total 
Staphylococcus aureus were enumerated for each sample by 
dilution and spread plate technique. The level of contamination 
by Staphylococcus aureus was lower than that of coliforms. 
The presence of Salmonella, Shigella and Vibrio species were 
determined following appropriate enrichment culture tech-
nique. More than 40% of both types of samples were contam-
inated with one or more of the pathogens (Salmonella spp., 
Vibrio cholerae or V. parahaemolyticus) From the research it 
can be concluded that high level of bacterial contamination of 
green chilli and cabbage poses serious threat to public health 
if they were consumed raw or after inadequate processing.

2.6 Street foods and ready-to-eat vegetables : Microbiolog-
ical quality and safety of street foods and ready-to-eat veg-
etables were assessed in some cities in Nigeria in order to 
ascertain their hygienic status by Oluwafemi et al. [18]. The 
foods include cooked rice, boiled and roasted maize, plantain 
chips, puff-puff, lettuce, cabbage, spring onions, cucumber, 
carrot and tomatoes. Standard microbiological procedures and 
techniques were used to enumerate, isolate, identify and char-
acterize showed the different microorganisms associated with 
the foods assessed. Organisms isolated were Micrococcus 
spp., Pseudomonas spp; Bacillus spp., Staphylococcus au-
reus, Escherichia coli, Rhizopus sp; Aspergillus spp; Penicilli-
um spp. and Mucor spp. The isolation of food-borne pathogens 
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may constitute potential health hazard to consumers. Need for 
routine monitoring of street vended foods and ready-to-eat 
vegetables by health agencies are advocate.

Ghosh et al. [9] studied the prevalence of enterotoxigenic 
Staphylococcus aureus and Shigella spp. in some raw street 
vended Indian foods. A total of 150 samples each of corian-
der sauce, of ready-to-eat salads and coconut slices collected 
were analyzed for Staphylococcus aureus and Shigella spp. 
Enterotoxigenic Staphylococcus aureus were detected in 91 
(60%) samples of coriander sauce, 87 (58%) samples of co-
conut slices and 129 (86%) samples of ready-to-eat salads. 
Twenty-three (15%) samples of coconut slices contained Shi-
gella (18 Sh. dysenteraie type 1 and 5 Sh. flexneri 2a), 13 (8%) 
samples of ready-to-eat salads and 10 (6%) samples of corian-
der sauce contained Sh. flexneri 2a. The results of this study 
suggest that street vended coconut slices, coriander sauce 
and ready-to-eat salads could be important potential vehicles 
for food-borne diseases.

2.7 Spices : Banerjee et al. [16] studied the antibiotic resis-
tance and susceptibility to some food preservative measures 
of spoilage and pathogenic micro-organisms from spices. An-
tibiogram of 84 strains of Bacillus cereus, 26 strains of Clos-
tridium perfringens, four strains of Staphylococcus aureus, 51 
strains of Enterobacteriaceae, two strains of each of Salmo-
nella and Shigella isolated from spices were studied against 
20 different antibiotics that are commonly used against food-
borne diseases, mainly gastroenteritis. All the tested strains of 
the organisms were found resistant to 1 or more antibiotics. 
Preservative measures such as cooking, addition of salt, weak 
organic acids, like benzoic acid and sodium benzoate, were 
analyzed.

Fig 2: Percentage of sample containing the foodborne pathogens, Bacillus cereus, Clostridium perfringens, Staphylococ-

cus aureus and members of Enterobacteriaceae in retail species of India. [Source: Banerjee et al, 2003]

The research by Khan et al. [14] gives us an insight into bac-
teria that are associated with common spices use as food 
garnishes. 21 different spices like black Cumin, black pepper, 
red pepper, chilies, cardamom etc were collected from local 
markets of Dhaka City were used to study the associated mi-
croorganisms and their possible implications. Out of 202 or-
ganisms initially isolated, 42 were selected and characterized 
in detail. All the selected isolates were rods, Gram positive and 
spore-former except one, which was a non-spore former rod. 
Thirty-nine isolates were provisionally identified as members 
of the genus Bacillus. Two isolates belonged to the genus Spo-
rolactobacillus while the remaining one belonged to the genus 
Kurthia. Fifteen isolates showed different inhibitory effect on 
10 tested pathogenic organisms. Antibacterial activity of the 
selected spices against 8 pathogenic bacteria was also stud-
ied. Extract of black cumin showed considerable antibacterial 
activity against 5 pathogenic bacteria.

2.8 Cashew kernels : A study has been conducted over a peri-
od of ten years on the occurrence of fungi, bacteria and yeasts 
associated with cashew kernels in Brazil. Over 1,000 samples 
from farmers and retailers have been examined. The study 
on cashew kernels [8] aims to list the microorganisms which 
are a total of 79 fungal, 18 bacterial and few yeast species 
have been confirmed. Members of Aspergillus and Penicillium 
are dominant. Species potentially toxigenic such as Alternar-
ia alternata, Aspergillus clavatus, A. flavus, A. parasiticus, A. 
ochraceus, A. ustus, Penicillium citrinum and P. oxalicum were 
frequently isolated. Among the bacteria those of the genus Ba-
cillus were dominant. Escherichia coli, Staphylococcus aureus 
and Salmonella sp. were identified in some small processing 
plants. Pichia guilliermondii was the only yeast confirmed.



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

206

ISSN 2250 - 3978
 LILAVATI (PRINT)

2.9 Anti-Microbial Approaches Against the Pathogens 
found on Garnishes : There are a wide variety of antibiotics 
that can be used to combat bacterial diseases. However, the 
biggest challenge in antibiotic treatment is the development 
of antibiotic resistance in pathogenic microorganisms. In case 
food spoilage or food poisoning causing microorganisms are 
found to be resistant to a wide range of antibiotics, attempt 
should be made to reduce the chance of such contamination in 
the first place, especially for food garnishes which remain un-
cooked. This can be done by use of decontaminants to get rid 
of or to reduce the number of microorganisms present on gar-
nishes before ap-
plication on to 
food items.

A survey [23] in-
vestigated the 
microbiological 
safety of ready-
to-eat, pre-cut 
and pre-pack-
aged fresh herbs 
and salad leaves 
available at retail 
sale in Ireland. 
Over 1,000 sam-
ples were tested 
for the presence 
of Salmonella and 
enumerated for Listeriamonocytogenes. If fresh herbs or sal-
ad leaves become contaminated with pathogens, they cannot 
be eliminated by washing, even with the use of sanitizers. If 
pathogens become internalized, they will not be affected by 
surface washing or disinfectant. Using differential staining of 
living and dead cells, it was shown that E. coli-O157 cells on 
the surface of iceberg lettuce leaves were killed by using 20 
mg/L chlorine decontamination treatment, where the cells in-
side the stomata or those which had penetrated the cut edge 
of a leaf survived. Therefore, salad leaves and fresh herbs, 
including those labelled with the instruction to wash before eat-
ing are considered ready-to-eat.

Sarkar et al [20] worked on this approach for the purpose of 
isolation of few potentially pathogenic bacteria and implement-
ing the control measures. Bacteria were first isolated from 
twelve commonly used food garnishes on various selective 
and differential media. This yielded a total of eight pathogenic 
bacteria. Antibiotic sensitivity test using commercially available 
antibiotic discs was carried out against each of the isolated 
pathogenic bacteria using agar disc diffusion method. It was 
observed that the isolated pathogenic bacteria were resistant 
to one or more antibiotics, indicating that antibiotic treatment 
is not always the best option, and proving that reducing the 
chance of contamination in the first place is always better. As 
it is very essential to take proper measures in controlling or 
inhibiting the entry of bacterial pathogens into the food due 
to addition of food garnishes, different home remedies which 
included baking soda, vinegar, salt water, commercial vegeta-

ble and fruit washes were tested, used to decant some of the 
potentially pathogenic bacteria isolated from test food garnish-
es. It was found that vinegar and 5% salt in vinegar were the 
most effective of the home remedies tested and exhibited an-
timicrobial activity against one or more potentially pathogenic 
bacteria isolated from food garnishes.

Therefore, the works discussed in this paper consist of two 
parts: pathogen isolation and characterization; decontamina-
tion measures required to control these isolated pathogens, 
essential for further studies in this field.

Fig 3: Distribution of positive isolates from indicated 
food garnishes on respective medium.

*indicates samples that were eliminated from analysis 
following the initial screening. [Source: Sarkar et al, 

2017]

Fig 4: Decontaminant test of isolated bacteria from food 

garnishes against the indicated decontaminants along 

with the zone of inhibition in diameter (mm). [Source: 

Sarkar et al, 2017]

3. Summary and Conclusion :The main research work was 
undertaken with the objective of evaluating some of the com-
mon food garnishes which included fresh herbs such as pars-
ley and mint, lemon, coconut, chilli, cashew kernels, raw veg-
etables and fruits. They were collected from different sources 
which allowed the isolation and study of the possible food 
pathogens. This was followed by the study of antibiotic resis-
tance of the bacteria, in order to determine the success rate of 
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antibiotic therapy in case of an incidence of the disease. Since 
the isolated bacteria were found to be resistant to multiple an-
tibiotics, the anti-microbial approach was applied to counter 
the problem and reduce the symptoms associated with food 
poisoning. The use of the home remedies such as vinegar, salt 
water, chlorine dioxide gas and other decontaminants which 
could be employed at low cost to decontaminate the isolated 
pathogenic bacteria from food garnishes were tested in this re-
gard. Although, most works have been done only with respect 
to the isolation and characterization of the pathogens from the 
garnishes, a highly concentrated study has to be done in order 
to address the preventive or control measures required for the 
decontamination of the microflora present in large numbers on 
the garnishes prior to consumption. It is, therefore, essential 
to increase the methods of improving the microbial quality of 
these food garnishes which requires an in-depth analysis con-
cerning the safety aspects.
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ENGENDERING ECO-FRIENDLINESS BY DESIGN

Jayashree Venkatesh1 and K.N.Ninge Gowda1

1Dept. of Apparel Technology and Management, Bangalore University, Bangalore- 560001, venkatesh.jayashree@gmail.com
The meaning of the term “Eco-friendly” in simple term describes a product lifecycle that is ecologically beneficial and least harmful 
to nature. It is important to address the acute problem of damage inflicted on our planet by mankind. Calculated and conscious 
efforts is essential by adapting products and lifestyle which minimize the pollution load. This can be achieved by waste management, 

energy conservation, avoid deforestation, prevention of air, water and land pollution. Use of energy efficient and recycled products 
also contribute to eco-efficiency. This paper gives an overview of the possibilities of eco-friendly approaches using plasma treatment 
on advanced cellulosic knitted fabrics. For this purpose yarns of 20 tex of pure bamboo were used to produce single jersey knitted 
fabrics and subjected to air, argon and oxygen plasma treatments. Plasma treated knitted bamboo fabrics have exhibited good 

comfort properties, better dyeability and colour fastness properties. The paper also contributes to the sustainable design area for 

developing niche items in infant clothing category that possess product specific properties and attributes. A comprehensive life cycle 
study of raw material production, product design and disposal mechanism is one step forward towards an eco-friendly world. 

Key words: cellulosic fabrics, comfort property, eco-friendly, plasma treatment, sustainable design.

The important aspects related to development, environment 
and health are closely entwined. This reflects the complex 

links between the social, economic, ecological and political 
factors that determine standards of living and other aspects 
of social well-being that influence human health. A healthy 
population and safe environments are important pre-condi-
tions for a sustainable future. Regenerated bamboo fiber is 
100% cellulose, biodegradable and is claimed to be green and 
environmentally friendly. Owing to micro-gaps in its structure, 
bamboo fiber has high air permeability and water absorption 
properties. Also, it has good dyeability and soft handle. They 
can be considered as advanced cellulosic fibres. (1)

Figure 3: Importance of sustainability

Environmental pollution and global warming have become 
the major issues and therefore, it is necessary to look out for 
“Green Processes”. In the evolution of this research, it be-
came apparent that the application of low temperature plasma 
treatment to bamboo, modal, bamboo/cotton and modal/cot-
ton needed examination to develop niche products with better 
comfort properties. (2)

Figure 2: Pathway to sustainable management

Plasma treatment is a dry process and it does not require wa-
ter or wet chemicals. In addition, plasma is able to change sub-
strate surface properties, such as micro-roughness, without 
affecting the bulk properties. In the light of environmental reg-
ulations and concerns, the textile industry has become more 
interested in plasma applications as a novel finishing technolo-
gy that significantly reduces toxic-chemical pollution, minimize 
the use of essential resources like chemicals and water.

Figure1: Challenges faced by Textile and Apparel 

industry
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Figure 4: System management for effective use of 

resources.

Figure 5: Usage of water in textile processing

Plasma technology has received enormous attention as a 
solution for environmental problems in textiles. Traditional tex-
tile wet processing methods for applying finishes require the 
use of large amount of chemicals, water and energy. With the 
increasing importance of ecological and economical restric-
tions imposed on the textile industry, environmental friendly 
and economical process developments have become import-
ant. (3)

2. MATERIALS AND METHOD

2.1 Fabrics: The process used to turn bamboo into a fiber 
which is used almost exclusively today, the viscose process, 
can also be eco-friendly if the manufacturer makes the effort 
to capture emissions and treat effluent. In the present study 
single jersey knitted fabrics made using 100% bamboo yarns 
were used.

Figure 6: Single jersey knitted fabrics using 100% bam-

boo yarns of yarn linear density of 20.01 tex having 7.11 

twist/cm.

2.2 Experiment

2.2.1 Plasma treatment : The bamboo knitted fabrics were 
treated using low pressure glow discharge plasma. The glow 
discharge was generated using an apparatus made by an in-
dustry. The gas flow was maintained at a constant rate. The 
treatment parameters id given in figure 7.

Figure: 7:  Process parameters of Plasma treatment on 

100% bamboo fabrics.

2.2.3 Testing

(i) Geometrical properties of plasma treated bamboo fab-
rics : The weight per square meter of the fabrics was deter-
mined using GSM cutter as per IS 1962-197.The number of 
wales and course per centimeter was recorded as per ASTM 
standard D 3775.Thickness was measured at different places 
in the pieces on different samples as per BS 2544-1954.The 
loop length measured at different places in the fabric samples 
as per BS 5441.

(ii) The static immersion test : The static immersion test (BS 
3449) is a standard test to assess the hydrophilicity of the sam-
ple. The untreated and air plasma treated pure bamboo sam-
ples were conditioned in laboratory conditions, cut into pieces 
10×10cm and then each one were weighed (md) separately.

The weighed samples were then immersed to a depth of 10 
cm in beaker containing 250 ml of distilled water. After being 
removed from the water they were put inside a mechanical 
shaker in order to remove the excess water, and the weight of 
the wet samples (mw) was measured. An electronic balance 
was used in the weight measurements.

The static water absorption “Sw” was calculated using the fol-
lowing formula:

 Sw= (mw- md)/md× 100 

Where mw is the mass of fabric in wet state and md the mass 
in dry state.

(iii) Drying behavior : To determine the drying behavior of the 
fabrics, the fabrics were wetted according to static immersion 
method and were dried in drying oven at 30oC to simulate the 
natural drying. The rate of drying was measured after expo-
sure in the drying oven for 30, 45, 60, 90,120,150 and 180 
minutes. The samples were then weighed and the amount of 
water loss after 30, 45, 60, 90,120, 150 and 180 minutes was 
calculated as the differences in wet and dry mass.
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2.2.3 Dyeing of untreated and plasma treated fabrics : 
Figure 8 gives the dyeing profile. The regenerated cellulosic 
fabrics were dyed using reactive dye namely –Levofix CA Red. 
The liquor ratio was maintained at 1:10.

Figure 8: Dyeing process

Measurement of dye exhaustion : The dye exhaustion be-
havior of the reactive dye on knitted fabrics was investigated. 
The extent of dye exhaustion for 2% concentration of dye, 
before and after dyeing was determined using spectroscopic 
analysis. The analysis was carried out after dilution with dis-
tilled water. The wavelength of maximal absorbance was mea-
sured for Levofix Red CA at 540 nm.
The dye bath exhaustion percentage (%E) was calculated 
using Equation

Where, Ab   and Aa are the absorbencies at maximum wave-
length (λ max) of dye originally in the dye bath and of the re-
sidual dye after dyeing respectively.

3. RESULT AND DISCUSSION

Figure 9: Percentage water gain by plasma treated 100% 

Bamboo fabrics after static immersion

Figure 10: Static immersion and drying of untreted and 

plasma treated fabrics.

The static immersion and drying behavior can be explained 
by the hydrophilic property of the material. The method for the 
static immersion and drying test provides the combined val-
ue of absorption of water by fibre molecules as well as the 
moisture fill up in the inter-fibre and inter- yarn pores of the 
materials. The untreated pure bamboo fabric soaked 366.88% 
weight of water and required more than 180 minutes to com-
pletely dry, while the 5 and 10 minutes oxygen gas plasma 
treated pure bamboo fabric dried within 90 minutes even after 
soaking 227.50% and 220%  times their original weight re-
spectively.

Figure 11: Dye Exhaustion (%) of untreated and plasm 

treated fabrics

Figure 11 gives the dye exhaustion (%) of plasma treated 
100% bamboo knitted fabrics. The results obtained from the 
study on the dyeability of pure and blended bamboo indicat-
ed that even and uniform shades are obtained when these 
samples are dyed with 2% Levofix Red CA reactive dye. All 
the samples gave good results The results indicate that the 
air plasma treatment has improved the dye uptake. The intro-
duction of hydrophilic sites on the fibre surface can improve 
its dyeability. Plasma treatments have a significant influence 
on the surface morphology and result in unsaturated and/or 
free radicals on the fibre surface and consequently enhance 
the fibre dyeability.  On the other hand, plasma etching might 
have opened up newly accessible domains for the diffusion of 
dye molecules that have resulted in increased dyeability. (4)

4. CONCLUSION : The current trend in research and de-
velopment activities is advanced cellulosic textile materials 
indicates a shift from conventional methods of textile wet pro-
cessing to sustainable methods to improve properties and gain 
newer multifunctional properties. However, challenges and the 
success for the research in emerging fields would depend to 
a large extent on the availability, cost and ease in handling 
of sophisticated instruments and adaptation to industrial re-
quirements. As far as the research on plasma treatment on 
advanced cellulosic textile materials is concerned handling of 
textile samples possess a lot of challenges and limitations due 
to their flexible uneven and non-uniform surfaces. Neverthe-
less, these challenges can be overcome by sophisticated ma-
terial handling, and appropriate use of tests and techniques. 
A comprehensive life cycle study of raw material production, 
product design and disposal mechanism is one step forward 
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towards an eco-friendly world.
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BIODEGRADATION OF ANILINE AND 4-CHLOROANILINE BY PLEUROTUS SP. ISOLATE VLECK02 
POLYPHENOLOXIDASE

Vijaylakshmi Edalli a *, and Chandrappa Kamanavalli b,

a Dept. of Chemistry and Biotechnology. J. S. S. College, Dharwad - 580 004, e-mail:  vijuedalli@gmail.com, b Dept. P. G. studies 
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Aniline and 4-chloroaniline are the major pollutants originating from pesticides, dyes, coal liquefaction etc. These toxic compounds 
were degraded by using mushroom polyphenoloxidase (PPO), this method proved to be eco-friendly and cost-effective. We used 

polyphenoloxidase from mushroom Pleurotus sp. isolate VLECK02 for the degradation of aniline and 4-chloroaniline (4-CA). The 
pathway for the degradation of aniline and 4-CA was elucidated by the isolation and identification of metabolites from the reaction 
mixture by chromatographic (TLC and HPLC) and spectral studies. PPO degrades aniline and 4-CA to corresponding catechol 
through corresponding phenols with the release of ammonia. Catechols further oxidized to unstable o-quinones, which undergo 

nonenzymatic polymerization to form water insoluble brown pigment which can be separated from water by filtration. Thus the 
present study is directed at the efficiency of enzymatic treatment using PPO from mushroom Pleurotus sp. in removal of anilines 
from wastewater.  

Key words: Polyphenoloxidase, Pleurotus sp. isolate VLECK02, mushroom, 4-chloroaniline.

Aniline and chloroanilines have been used for a long time 
in the production of paints, pesticides, plastics, pharma-

ceuticals and other materials (Gheewala et al., 1997). They 
accumulate in soil, undergo various spontaneous chemical 
transformations and turn in to non-extractable humic acid like 
compounds or xenobiotics (Parris 1980; Pillai et al., 1982; Win-
nie et al., 2002; Delnavaz et al., 2008). These compounds are 
found to be toxic and carcinogenic to human system and living 
organisms (Lyons et al., 1985). The toxic effects of aniline start 
with the formation of methemoglobin in blood are expressed 
by lowering of oxygen transport, anaemia, jaundice, damage 
of liver, spleen, lungs and decreased blood coagulation (Mu-
cha et al.2010). Wastewater containing aromatic amines such 
as aniline and chloroaniline has been shown to be treated by 
photodecomposition, electrolysis, resin adsorption, ozone ox-
idation and microbial biodegradation methods. They are not 
completely decomposed by activated sludge process and also 
inhibit biodegradation of other chemicals because of their hard 
biodegradability (Delnavaz et al, 2008). However, it is difficult 
to eliminate their toxicity effect via degrading by microor-
ganisms (Gan et al., 2000). Hence, many researchers have 
paid their attention to the metabolic fate of such compounds 
in the environment. There are reports on the biodegradation 
of aniline and 4-chloroaniline by microorganisms (Fujii et al., 
1997; Murakami et al., 1999; Boon et al., 2001; Chao et al., 
2007). Enzymatic processes have several potential advantag-
es over conventional biological treatments. They do not need 
an acclimatization period; they suffer less from charge shocks 
and toxic compounds than microorganisms do and they are 

highly specific and do not generate undesired side products. 
The application of oxidoreductive enzymes such as tyrosinase 
in removal of aniline, phenol and its derivatives has become 
very important and effective method (Ikehata and Nicell 2000). 
Polyphenoloxidase (PPO) or tyrosinase is a copper containing 
enzyme, widely distributed in microorganisms, plants and an-
imals (Stuart et al., 1984; Bevilaqua et al., 2002). The present 
study is directed at the efficiency of enzymatic treatment using 
PPO from mushroom Pleurotus sp. isolate VLECK02 (Edalli et 
al., 2016) in removal of phenols and anilines from wastewater. 

2. Materials and methods

2.1. Materials : Polyphenoloxidase (Tyrosinase, EC 1.14.18.1) 
was obtained from Sigma Chemical Co. (St. Louis, MO 
U.S.A.). Mushroom was obtained from University of Agricultur-
al Sciences, Dharwad, India. Aniline, 2-chloroaniline, 3-chlo-
roaniline, 4-chloroaniline and catechol with 99% purity were 
obtained from Merck and Sigma-Aldrich. All other chemicals 
used in this study are of analytical grade. 

2.2. Maintenance and cultivation of mushroom culture : 
Mushroom (Pleurotus sp.) was grown on standard YpSs agar 
plate (Yih et al., 2000) at 45°C until sporulation and stored at 
20°C in an incubator. Stock culture was sub cultured for every 
three weeks and was used for the inoculation of pre-cultures.

2.3. Enzyme extraction and purification : Polyphenolox-
idase was extracted and partially purified according to the 
method described by Bevilaqua et al., (2002) and Edalli and 
Kamanavalli (2010). 
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2.6. Polyphenoloxidase assay : Polyphenoloxidase activity 
was measured as described in Maria et al., (1981). 10 mM  
catechol in 0.2 M phosphate buffer at pH 7.0 was used as 
substrate. The total reaction mixture (2 ml) containing 1ml of 
0.2 M phosphate buffer (pH 7.0), 0.5 ml of culture supernatant 
and 0.5 ml substrate was incubated at 50°C for 3 minutes and 
change in absorbance at 410 nm was measured spectropho-
tometrically. 

One unit of enzyme (U) is defined as the amount of the enzyme 
required to obtain 0.01 O.D change at 410 nm at 50 °C at pH 
7.0 (Maria et al., 1981). The given activities are the means of 
three independent measurements. Protein concentration was 
measured according to the modified Bradford method by using 
bovine serum albumin (BSA) as a standard (Bradford 1976).
2.7. Biodegradation experiments

2.7.1. Biodegradation of aniline and 4-chloroaniline : Bio-
degradation of aniline and 4-chloroaniline by PPO were tested 
using 50 mM phosphate buffer pH 7.0 containing 20 mM aniline 
and 4-chloroaniline and 2 ml of enzyme/ 100 ml of preparation. 
Reactions were performed at room temperature (25 °C) in 250 
ml Erlenmeyer flasks using a rotary shaker (150 rpm/min). At 
regular intervals, 2 ml of reaction mixture was taken out. To 
this reaction mixture 0.1 ml of H

3
PO

4
 (8.5%, w/v) was added 

to stop the reaction and assayed for 4-chloroaniline. Biodegra-
dation of other anilines such as 2-chloroaniline, 3-chloroaniline 
and 2, 4-dichloroaniline by PPO are also tested.

2.7.2. Measurement of aniline and 4-chloroaniline concen-
tration : Aniline and 4-chloroaniline was determined by using 
a diazo coupling reaction (Ikehata and Nicell 2000). 1 ml sam-
ple was incubated with 2ml of 1 N HC

1
 and 0.4% NaNO

 
 for 3 

min at room temperature (25 °C). Excess NaNO
2
 was decom-

posed with 1 ml of 2% ammonium sulfamate. After 2 minute, 1 
ml of 0.6% N-naphthylethylenediamine dihydrochloride in 95% 
(v/v) ethanol was added with stirring. The absorbance was 
measured at 560 nm after 15 minute. Respective aniline con-
centrations were read from standard curves which were linear 
in the range of zero to 20 µM. Aniline was also determined by 
measuring the absorbance at 230 and 280nm where aniline 
has absorption peaks at neutral pH (Akoi et al., 1983). Ammo-
nia was estimated by Phenate method (APHA 1999).
2.7.3. Isolation and identification of enzymatic products 
: Aniline (in 50 mM phosphate buffer pH 7.0) was treated 
with PPO and incubated at room temperature (25 °C) for 6 
hours. After incubation reactions were stopped by adding 3 ml 
of 8.5 % H

3
PO

4
 (v/v) and reaction mixture was centrifuged. 

The metabolites were isolated from supernatant by extraction 
with diethyl ether. The metabolites were analyzed by thin layer 
chromatography (TLC) on silica gel G plates using following 
solvent systems: (A) Benzene-methanol-acetic acid (45:8:4, 
v/v) (B) Chloroform-acetic acid (95:5, v/v) (C) Toluene-diox-
ane-acetic acid (90:20:4, v/v). The metabolites were visualized 
under UV light (at 254 nm) or by exposure to iodine vapors and 
also by spraying with 1% FeCl

3
-K

3
Fe (CN)6 solution in water. 

Phenolic compounds gave characteristic colour on spraying 
with Folin-Ciocalteu’s phenol reagent or bluish-green color 

with 100 mM FeCl3 which turned red on exposure to ammo-
nia. o- Dihydroxy compounds were detected by spraying with 
Arnow’s reagent (Arnow 1937). Aldehydes were detected by 
spraying with solution of 2, 4-dinitrophenylhydrazine (0.1 %) 
in 2 M HCl. Metabolites were analyzed by HPLC (Shimadzu, 
Japan) equipped with SPD-10AVP UV-detector using silica 
gel-packed C-18 column (4.6 × 250 mm) of particle size 5 µm 
(Phenomenex) and solvent 50 mM H3PO4-methanol (60:40 
v/v) as mobile phase at the flow rate of 1 ml min-1 and the 
peaks were detected at 280 nm (Mulla et al 2011).GCMS anal-
ysis was performed using Shimadzu QP2010 Plus. GCMS ap-
paratus equipped with quadruple mass filter Rtx-5MS capillary 
column (30 m × 0.25 mm), scan interval 0.5 s and mass range 
40-500 m/z. The temperature program was held at 50 °C for 
one min with 20 °C increase min−1 to a final temperature 280 
°C for 14.5 minute and the injector temperature was kept at 
250 °C. The injection volume was 1µl and the carrier gas was 
helium. The mass spectrometer was operated at electron ion-
ization energy of 70 eV. UV-visible spectra were obtained by 
using spectrophotometer (Hitachi, 3100). The IR (Infra red) 
spectra were recorded with Nicolet Impact 410 FT-IR.

2.7.4. Effect of temperature and pH on degradation of 
4-chloroaniline : Effect of temperature on 4-chloroaniline 
degradation by PPO involved incubation of reaction mixture 
between temperatures at 4 °C to 50 °C and also with various 
range of pH of phosphate buffers from 6 to 10.

2.8. Statistical analysis : Experiments were carried out in 
triplicate. All the results are presented as mean ± standard 
deviation (SD). Data obtained were analyzed statistically by 
using one way ANOVA (SPSS 7.5) followed by Duncan multi-
ple range test (Duncan 1955).

3. Results

3.1. Degradation of aniline and 4-chloroaniline by PPO : 
The specific activity of crude PPO was 730.43 U/ml/mg and 
specific activity of partially purified PPO was 6596.7 U/ml/
mg. At room temperature, 97% of aniline was degraded within 
48 hours and 94% of 4-chloroaniline was degraded within 60 
hours (Fig. 1). The enzyme activity in reaction mixture was 168 
U/ml/mg. Initially enzyme activity decreases slowly but after 
30 hours activity decreases sharply and only 38 U/ml/mg ac-
tivity remains at the end of 60 hours. There was a release of 
0.38 and 0.34 mM ammonia during degradation of aniline and 
4-chloroaniline respectively. 

3.2. Effect of temperature and pH : Effect of temperature on 
removal of aniline and 4-chloroaniline catalyzed by PPO (par-
tially purified) was studied at different temperatures between 
4 °C to 50 °C, and at different pH 6-10. Maximum of 97% of 
degradation of aniline and 94% degradation of 4-chloroaniline 
was found at 37 °C. The degradation of aniline by PPO is high-
er i.e. 94%, 97% and 92% at pH 8, 7 and 6 respectively and 
is lesser i.e. 69% and 58% at pH 9 and 10 respectively. The 
degradation of 4-chloroaniline by PPO is higher i.e. 92%, 94% 
and 91% at pH 8, 7 and 6 respectively and is lesser i.e. 66% 
and 54% at pH 9 and 10 respectively. 
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3.3. Identification of metabolites of aniline and 4-chloroan-
iline : The chromatographic and spectral analysis of metabo-
lites of aniline degradation by Pleurotus sp. isolate VLECK02 
is given in Table 1.  The mass spectrum of the metabolite-I 
showed base peak M+ at m/z 94 and the fragmentation pattern 
at m/z 66 and 65. This is in good agreement with empirical for-
mula C

6
H

5
OH. The mass spectrum of the metabolite-II showed 

molecular base peak M+ at m/z 110 is in good agreement with 
empirical formula C

6
H

6
O

2
. These spectral data were identical 

with that of authentic phenol and catechol respectively.  

The chromatographic and spectral analysis of metabolites 
of aniline degradation by Pleurotus sp. isolate VLECK02 re-
vealed the presence of the metabolite-X and metabolite-Y  and 
are corresponded well with that of authentic 4-chlorophenol 
and 4-chlorocatechol respectively (Table 2). The mass spectra 
of the metabolite-X showed base peak M+ at m/z 128 and the 
fragmentation pattern at m/z 100 and 65. This is in good agree-
ment with empirical formula C

6
H

4
(OH)Cl. Mass spectra of the 

metabolite-Y showed molecular peak M+ at m/z 144 is in good 
agreement with empirical formula C

6
H

5
O

2
Cl.  The main mass 

fragments observed at m/z 108, 126 and 144 were in good 
agreement with that of authentic 4-chlorocatechol. 

3.4. Degradation of various aniline and chloroaniline com-
pounds : Degradation of aniline and chloro substituted ani-
lines such as 2-chloroaniline, 3-chloroaniline, 4-chloroaniline 
and 2, 4-dichloroaniline by PPO was determined. The rate of 
degradation of aniline and 4-chloroaniline was faster than 2, 
4-dichloroaniline. The percentage of degradation of aniline and 
chloro substituted anilines are listed in Table 3.

4. Discussion : Some aniline degrading bacteria like Pseu-
domonas multivorans strain An1 and Rhodococcus species 
An117 were able to transform 3-chloroaniline into chlorocat-
echol, but these bacteria need aniline or glucose as a co-sub-
strate and the cells had to be pre-incubated with aniline (Boon 
et al., 2001). In contrast, based on results in the present study, 
PPO degrades 4-chloroaniline without any co-substrate and 
PPO need not to be pre-incubated with 4-chloroaniline. These 
results strongly suggests that degradation of 4-chloroaniline 
with PPO is uncomplicated and faster than the degradation 
by bacteria. The PPO is involved in oxidative deamination of 
aniline to phenol and 4-chloroaniline to 4-chlorophenol with 
release of ammonia (Shinji et al., 2003). Further phenol and 
4-chlorophenol were oxidized to catechol and 4-chlorocate-
chol respectively. Catechol and 4-chlorocatechol reacts with 
molecular oxygen to form ortho-quinones (Fig. 2). Water in-
soluble brown precipitate was obtained because quinones are 
unstable and undergo non-enzymatic polymerization. 

Thus the present study revealed that the isolated mushroom 
PPO was versatile in degrading a variety of aromatic amines, 
phenols, substituted phenols and substituted anilines that en-
ter the environment and there was complete degradation of 
aniline and 4-chloroaniline by Pleurotus sp. isolate VLECK02. 
This is the first report on biodegradation of aniline and chloro-
anilines by Pleurotus sp. isolate VLECK02 which is useful in 
the bioremediation of wastewater containing aniline and chlo-

roaniline compounds.
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Figures:

Fig. 1. Oxidation of 4-chloroaniline (--) by PPO from 
Pleurotus sp. isolate VLECK02. The release of ammonia 

(--) and PPO activity (--) during the reaction. Control 
(--) contained 10 mM   4-CA in 50 mM phosphate buffer, 

pH 8.0.

Fig. 2. Proposed 

pathway for oxida-

tion of anilne and  

4-chloroaniline by 

PPO from Pleu-

rotus sp. isolate 

VLECK02.

Table  1. Chromatographic and spectral properties of metabolites of aniline.

Property Met I Authentic Phenol Met II Authentic Catechol

A 0.34 0.34 0.31 0.31

B 0.29 0.29 0.28 0.28

C 0.26 0.26 0.32 0.32

Melting point 42 42 104 104

HPLC retention time(in 
methanol)

2.94 2.94 1.97 1.97

λ max 273 273 278 278
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Table  2. Chromatographic and spectral properties of metabolites of 4-chloroaniline.

Property Met III Authentic   4-chloro phenol Met IV Authentic  4-chloro catechol
A 0.26 0.26 0.61 0.61

B 0.38 0.38 0.42 0.42

C 0.20 0.20 032 0.32

Melting point 45 45 91 91

HPLC retention time (in methanol) 2.99 2.99 3.06 3.03

λ max 283 283 290 290

Table 3. Degradation of aniline and its derivatives by crude PPO, partially purified PPO and standard PPO

Substrates
(concentration 20 mM)

Removal of substrate (%) by enzyme

crude enzyme partially purified enzyme standard enzyme (Sigma sample)

Aniline 90.62 ± 1.51 93 ± 1.00 97.83 ± 0.29
4-chloroaniline 88.8 ± 1.00 91 ± 1.15 92 ± 0.25
3-chloroaniline 85.3 ± 1.10 89.4 ± 1.00 90.13 ± 0.32
2-chloro aniline 82.45 ± 2.68 83.33 ± 2.51 85.13 ± 0.61
2, 4-dichloroaniline 68.15 ± 1.85 70.0 ± 0.81 71.28 ± 0.64

Values represent average of triplicate determinations ± SD.

D D D D D

EVALUATION OF THE EFFICACY OFDIFFERENT HAND SANITIZERS ON BACTERIAL GROWTH

Ramya R*, Aishwarya B V, Deepa P Tand Naga Nischitha
Department of Microbiology, Ramaiah college of Arts, Science and Commerce, Bangalore.

Hand hygiene is very important to prevent various infections. It has been promoted as the most important way to prevent infections. 

Alcohol based hand-rub solutions (hand sanitizers) have been suggested as one of the ways to overcome some of the infections 

caused by oral route. Hand sanitizers are alcohol-containing preparations designed for application to the hands for reducing the 

number of viable microorganisms on the hands. They are also used as supplements or alternatives to hand washing with soap and 

water because of the ease of use. Various preparations of hand sanitizers are available including the gel, foam and liquid solutions. 

Active ingredients of hand sanitizers include isopropanol, ethanol, n-propanol or providone-iodine while the inactive ingredients 

usually include a thickening agent, humectants or propylene glycol and essential oils of plants. The use of hand sanitizers is one 

of the ways to address the barriers to effective hand hygiene. In this study, we evaluated the antibacterial efficacy of some hand 
sanitizers available in Indian markets. In this study, agar well diffusion method was used to evaluate the antimicrobial activity. 

Escherichia coli, Pseudomonas aeruginosa,Bacillus subtilisandStaphylococcus aureuswere used as the test organisms. All three 

sanitizers used in this study inhibited all the test organisms with zones of inhibition ranging between 10 mm and 14 mm at 100 
% concentration.  There was a major  significant difference in the efficacy of all the three different products on the organisms.It 
was observed that Gram negative organisms like Escherichia coli and Pseudomonas aeruginosawerefound to be more sensitive 
compared to Gram positive organisms like Staphylococcus aureus and Bacillus subtilis.

Key words:Hand sanitizers, Hand hygiene, bactericidal and agar well diffusion method.

Harmful microorganisms can be transferred to hands from 
contaminated surfaces where people come into contact 

in daily life. Contaminated hands can transmit disease to one 
self as well as to others. Most germs that cause serious infec-
tions in healthcare are spread by people actions. (Larson EL 
et al,1998)

Hand hygiene is a great way to prevent infections. Keeping 
hands clean through improved hand hygiene is one of the most 
important steps we can take to avoid getting sick and spread-

ing germs to others. To be hygiene one should use soap and 
water and clean their hands in running water. To clean, running 
water is not accessible, as is common in many parts of the 
world, use soap and available water. If soap and water are 
unavailable, use an alcohol-based hand sanitizer that contains 
at least 60% alcohol to clean hands.

Alcohol- based hand sanitizers can quickly reduce the number 
of germs on hands. Even healthcare providers are at risk of 
getting an infection while they are treating patients. Preventing 
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the spread of germs is especially important in hospitals and 
other facilities such as dialysis centers and nursing homes.

The most trusted hand sanitizer ingredient proven extensively 
to eradicate germs on hand is alcohol. So the use hand sanitiz-
er will reduce the contamination and stop spreading diseases. 
Scientific studies have shown that after hand washing, as many 
as 80% of people retain some pathogenic microorganisms on 
their hands. It is said that hand washing removes body’s own 
fatty acids from the skin, which may result in cracked skin that 
provides an entry portal for pathogens. To overcome the limita-
tions of plain hand washing, hand sanitizers were introduced 
claiming to be effective against those pathogenic microorgan-
isms as well as to improve skin condition due to the addition 
of emollients in it.

In this study, we evaluated the antibacterial efficacy of some 
hand sanitizers available in Indian markets. In this study, agar 
well diffusion method was used to evaluate the antimicrobial 
activity

MATERIALS AND METHODS : The present study is an in vitro 
study conducted at the Department of Microbiology, Ramaiah 
college, Bangalore. Three different sanitizers were selected 
which are available commonly and based on their maximum 
usage. The study was conducted over a period of 1month. 
The test microorganisms were obtained by doing pure cultures 
using selective media. “Selective media is a type of media 
which are formulated to support the growth of one group of 
organisms, but inhibit the growth of another”. Organisms were 
isolated from hands using selective media, characterisation of 
the organism was done by conducting IMViC test.

The selective media used in the study includes Blood agar, 
Eosin Methylene Blue (EMB) , Baird parker, Mac Conkey agar. 

All the selective media were autoclaved and poured into ster-
ilized Petri plates in laminar air flow. Allow it to cool till it gets 
solidified.
Bare hands are rubbed using sterilized cotton swabs and 
swabbed on four different media in a sterilized condition and 
kept in an incubator at 360C for 24 hours to 48 hours.

The organisms which were grown on four different media 
plates were streaked on nutrient agar plates.

Fig.1: Selective media                              

Fig.2: Organisms streaked on NA plates

Gram staining was done for the organisms which were grown 
on the nutrient agar plates.

Results were tabulated:- The Organisms which were grown 
on Blood agar and Braid parker was found to be gram positive 
and the Organisms which were grown on Mac Conkey media 
and EMB was found to be gram negative. Biochemical test 
were conducted to obtain the unknown microorganisms.

The organisms were inoculated to each media in sterilized 
conditions and kept for incubation for 24 hours. One un-inocu-
lated tube was maintained as control.

Indole test:-Kovac’s reagent was added to all tubes and re-
sults were noted. Methyl red test: 2-5 drops of methyl red indi-
cator is added to all and the results were noted.

Voges-Proskauer test: 6drops of Barritt’s  A and 2 drops of 
Barritt’s B reagent were added to all test tubes including con-
trol and results were noted.CitrateUtiliztion test: After incuba-
tion the tubes were observed for colour change.

Table 1: IMViC Test Result

ORGAN-
ISMS

INDOLE MR VP CITRATE

Pseudomo-
nas

Negative Negative Negative Positive

Bacillus Negative Negative Positive Positive

E.coli Positive Positive Negative Negative

Staphylo-
coccus

Negative Positive Positive Positive
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Fig. 3 IMViC Test Result

Sensitivity Test : These  microbes  were  selected  for  the 
study  because  they  are  the  common  flora  on  the  hand  
and  in  water. Agar well diffusion technique was used for the 
evaluation of antimicrobial efficacy of hand sanitizer.100ml  of  
nutrient broth  was  prepared;  for  each  organism  in  four  
different conical  flasks  and labelled. Each standardized test 
organisms were inoculated into four conical flasks containing 
nutrient broth respectively. The  freshly prepared  nutrient agar  
plates  were  taken  and  test  organisms  were  swabbed.

The swab was then streaked over the surface of the medium 
two to three times while rotating the plate at 600 angle after 
each application. The swab was also passed around the edge 
of the agar surface. The plates were bored using a sterilized 
9mmcork borer. Three wells were bored in each nutrient agar  
plates(Fig.5). The agar plugs were discarded using a sterile 
forceps. The  three  different  hand  sanitizers  were  added  
into  three  different  wells. One drop of hand sanitizer was 
introduced into each of the 3 wells. This was done for all the 
test organisms and hand sanitizers. The plates were incubated 
at 370Celsius for 24 hours in an upright position. The obser-
vations were noted. Again the plates were incubated at  370 
Celsius for  48hours and  72 hours. The observations were 
also  noted. They were then examined for zone of inhibition 
which shows the resistance or susceptibility of the test micro-
organisms to the hand sanitizers. Zone of inhibition is mea-
sured in digital caliper. The above procedure were repeated 4 
times and the average of all the readings was taken for each 
zone of inhibition .

Fig. 4: Sanitizers                                     

Fig. 5: Agar 

plate with three 

punched hole

Table 2: Composition of hand sanitizers

PRODUCTS INGREDIENTS

Sanitizer A Alcohol content 60% w/v Extracts- Cole-
us vettiveroides,(Hrivera), Coriandrum-
sativm (Dhanyaka),Citruslimon(Nimubka) 
Vetiveriazizanioides (Ushira),Azadirach-
taindica (Nimba)

Sanitizer B Ethyl Alcohol 95% v/v IP 55% w/w, 
Isopropyl Alcohol Ip 10% w/w, Tocopheryl 
Acetate Ip 0.05% w/w, Perfumed gel 
base: q.s to 100% w/w.

Sanitizer C Denatured Alcohol- 69.4% w/w, Water 
PEG/PPG-17/6 copolymer, Perfume 
Propylene glycol,Acrylate /C10-30 alkyl 
acrylate, cross polymer,Tetrahydroxpro-
pylethylenediamine

Table 3: Zone of inhibition against Pseudomonas aeruginosa

Incubation period 
(hours)

Sanitizer Plate 1
Zone of inhibition

In  cm

Plate 2 
Zone of inhibition

In  cm

Plate 3
 Zone of inhibition

In  cm

Plate 4 Zone 
of inhibition

In  cm

Average 
Zone of inhibition

In  cm

24 hours A 1.26 1.26 1.24 1.27 1.25

B 1.27 1.27 1.25 1.28 1.26

C 1.28 1.28 1.26 1.29 1.27

48 hours A 1.23 1.24 1.22 1.25 1.23

B 1.25 1.24 1.21 1.22 1.23

C 1.25 1.25 1.23 1.27 1.25

72 hours A 1.21 1.20 0.00 0.00 0.60

B 1.23 1.22 1.15 1.17 1.19

C 1.20 1.22 1.17 1.20 1.19
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Table 4: Zone of inhibition against Escherichia coli

Incubation period 
(hours)

Sanitizer Plate 1
Zone of inhibition

In  cm

Plate 2 
Zone of inhibition

In  cm

Plate 3
 Zone of inhibition

In  cm

Plate 4 Zone 
of inhibition

In  cm

Average 
Zone of inhibition

In  cm

24 hours A 1.31 1.33 1.32 1.34 1.32

B 1.33 1.34 1.33 1.35 1.33

C 1.34 1.35 1.36 1.36 1.35

48 hours A 1.29 1.30 1.30 1.32 1.30

B 1.31 1.33 1.32 1.33 1.32

C 1.33 1.32 1.35 1.34 1.33

72 hours A 1.23 1.28 1.25 1.27 1.25

B 1.29 1.30 1.28 1.25 1.28

C 1.30 1.25 1.29 1.30 1.28

Table 5: Zone of inhibition against Bacillus subtilis

Incubation period 
(hours)

Sanitizer Plate 1
Zone of inhibition

In  cm

Plate 2 
Zone of inhibition

In  cm

Plate 3
 Zone of inhibition

In  cm

Plate 4 Zone 
of inhibition

In  cm

Average 
Zone of inhibition

In  cm

24 hours A 1.17 1.16 1.16 1.14 1.15

B 1.18 1.17 1.17 1.15 1.16

C 1.19 1.18 1.18 1.16 1.17

48 hours A 1.15 1.14 1.14 1.12 1.13

B 1.15 1.14 1.13 1.12 1.13

C 1.18 1.15 1.15 1.13 1.15

72 hours A 1.10 1.20 0.00 1.00 0.80

B 0.00 0.00 0.00 0.00 0.00

C 1.15 0.00 0.00 0.00 0.20

Table 6: Zone of inhibition against Staphylococcus aureus

Incubation period 
(hours)

Sanitizer Plate 1
Zone of inhibition

In  cm

Plate 2 
Zone of inhibition

In  cm

Plate 3
 Zone of inhibition

In  cm

Plate 4 Zone 
of inhibition

In  cm

Average 
Zone of inhibition

In  cm

24 hours A 1.15 1.16 1.15 1.14 1.15

B 1.16 1.17 1.16 1.15 1.16

C 1.17 1.18 1.17 1.16 1.17

48 hours A 1.13 1.14 1.13 1.12 1.13

B 1.15 1.14 1.13 1.12 1.13

C 1.14 1.15 1.14 1.13 1.14

72 hours A 0.00 0.00 0.00 0.00 0.00

B 1.13 1.00 0.00 1.10 0.80

C 1.00 0.00 1.12 1.00 0.70
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Fig.6: Zone of inhibition of organisms against sanitises 

A & B

RESULTS AND DISCUSSION : The three sanitizers were ef-
fective against all test organisms. The effectiveness was mea-
sured by measuring zone of inhibition against the particular 
organisms. Maximum inhibition(Fig.6) was seen in sanitizer C 
and minimum in sanitizer A.
Among sanitizer A B and C, sanitizer C showed more antimi-
crobial activity followed by sanitizer B and then sanitizer A.
Sanitizer C is made up of 69.9% of alcohol. This 69.9% of 
alcohol solution penetrates in the cell wall at slower rate and 
coagulates all protein of the cell wall and microorganisms die. 
Hence there was maximum zone of inhibition. 

Sanitizer B is made up of 95% of alcohol. This alcohol co-
agulates the protein instantly, creating the protein layer that 
protects the other protein from further coagulation. Due to this 
organisms is not killed but remained in the dormant stage. 
Hence there was less zone of inhibition compared to sanitizer 
C.  

Sanitizer A is made up of 60% of alcohol, where the alcohol 
and water ratio is very less and the action against microorgan-
isms is also less. Hence there was minimum zone of inhibition.

In Fig 7, E.coli and pseudomonas species shows maximum 
zone of inhibition. This is because they are Gram negative 
bacteria and the cell wall of these bacteria is made up of 10% 
of peptidoglycan and more of lipids. Hence, the sanitizer could 
easily break the cell wall and coagulates the protein, thereby 
killing the bacteria. Whereas staphylococcus and bacillus spe-
cies are gram positive bacteria and cell wall of these bacteria 
is made up of 90% of peptidoglycan layer which is difficult for 
the sanitizer to break the cell wall and coagulates the protein. 
Hence it shows less zone of inhibition.   

Fig. 7: Graph Showing Zone of Inhibition

24 Hours -  The   maximum  zone  of  inhibition  was  observed  
in  the  plates  which  were  incubated.

48 Hours- The zone of inhibition was observed. As  there  was  
inhibition  in  24 hours,  there  was  decrease  in  quantity  
of  sanitizers  which  lead  to  further  growth  of  organisms.  
Therefore zone of inhibition was decreased.

72 Hours-  Comparatively  there  was  no/less zone  of  inhibi-
tion  in  plates  incubated  for  72 hours.

This  is  due  to  complete  usage  of  sanitizer  and  decrease  
in  their  action.

Fig. 8: Chart showing Efficiency of sanitizers based on 
time duration

As  Bacillus species  are spore  forming  species,  hence  the  
killing  of  bacillus was  slow. Gram positive bacteria, have a 
cell wall with thick layer of peptidoglycan and are less vulner-
able to alcohol based sanitizer but can still be killed by the 
sanitizer. Whereas gram negative bacteria have thin layer of 
peptidoglycan in their cell wall and hence are more sensitive to 
alcohol based sanitizer and the killing is fast.

CONCLUSION:- Hence,  we  can  conclude  that  there  is 
inhibition  of  organisms  in  presence  of  sanitizer  only. The 
sanitizers used in the study were: Sanitizer A- Himalaya, San-
itizer B – Lifebuoy and Sanitizer C - Dettol. Comparatively, 
Dettol sanitizer (Sanitizer C) was found to be more effective in 
in vitro condition than the sanitizers Lifebuoy (Sanitizer B) and 
Himalaya pure hands (Sanitizer A).
ACKNOWLEDGEMENT: I would like to thank our Principal Dr 
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KARYOTYPIC STUDIES ON PSEUDOCOCCIDS 
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Pseudococcoids/ mealy bugs are sap-sucking polyphagous pests of many agriculturally important plants. Some of the species of 

pseudococcidslike Phenacoccussolenopsis, Paracoccusmarginatus,Maconellicoccushirsutus, Ferrisiavirgata andPlanococcuscitri 

were subjected to cytological investigations through advanced cytological techniques. The cytological preparations of these species 

showed the chromosomal complement of 2n = 10 in both the male and the female individuals with ‘Lecanoid type of genetic 
system’ and without any identifiable sex chromosomes. On further cytological studies, each species was detected with differential 
deposition of AgNO3(NOR – The Nucleolar Organizer Regions) on different pairs of chromosomal complement. Classical C-banded 
staining exhibited telomeric specific constitutive heterochromatic sites in all the chromosomes of each species.Differentially stained 
(Giemsa, C-banded, and AgNO3) female somatic chromosomal karyotypes were constructed for each species and were used for 
comparative karyotypic studies.Further, the comparative study of the karyotypes of closely or distantly related species helped in 

understanding the mechanisms of chromosomal evolution relevant to speciation events. It also focused some light on the aspects 

of phylogenetic inter-relationships among the studied taxa. 

Keywords:Lecanoid system, karyosystematics, NOR, C-band

Pseudococcidae is one of the biggest families of the super- 
family Coccoidea, includes 278 genera and 2221 species 

(Ben-Dov et al., 2015). Pseudococcids/Mealybugs are the 
sap sucking polyphagous pests of many agriculturally import-
ant crops. They are distributed in various temperate, tropical 
and semi-tropical regions of the world (Kondo et al., 2008). 
Cytogenetically, only 115 species of 44 genera were studied 
and the group is characterized by having many peculiar char-
acters such as holokinetic chromosomes, inverse meiosis, 
unique phenomenon of ‘dizygotic soma’ and different kinds of 
chromosome systems (Kuznetsova & Gavrilov, 2005, Gavrilov 
and Trapeznikova, 2010). The chromosomal system/ genetic 
system of pseudococcids are of special interest because it is 
characterized by heterochromatization of the paternal chromo-
somes during early embryogeny of the male of many (Haig, 
1993). 

Karyotypes of only few species (Planococcus citri, P. lilaci-
nus, P. pacificus) have been analyzed by differential staining 

techniques (Venkatachalaiah, 1989; Raju, 1994). The present 
work is intending to describe chromosome number, prepara-
tion of differentially stained karyotypes and banding patterns 
prevailing in selected Indian pseudococcoids. Chromosome 
karyotyping is a significant biological feature that represents 
total genomic content of a species, helps in discerning chro-
mosomal relationships and cytotaxonomical status to individ-
ual species. 

II. MATERIALS AND METHODS : The materials used for 
chromosomal preparations were collected from different host 
plants like Carica papaya L., Codiaeum variegatum L., Aca-
lypha wilkesiana, Hibiscus rosasinensis of Jnanabharathi 
campus, Bangalore University, Bengaluru. Some of the Indi-
an mealybugs that were selected for chromosomal studies 
include Phenacoccus solenopsis (Tinsely), Maconellicoccus 
hirsutus (Green), Ferrisia virgata (Cockerell), Paracoccus 
marginatus and Planococcus citri (Risso). The same were cul-
tured on potato sprouts, pumpkin and hibiscus plants under 
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the laboratory conditions by employing the techniques of Nel-
son-Rees (1960).

A conventional air-drying technique was adopted with appro-
priate modifications (Venkatachalaiah & Chowdaiah, 1986) in 
the preparation of chromosomes. The whole embryos of differ-
ent developmental stages of the material were taken for chro-
mosomal preparations. The embryonic tissues were minced 
in hypotonic solution (KCl-0.125M) and centrifuged twice with 
fresh hypotonic solution. The cell suspension prepared after 
washing twice with fresh Carnoy modified fixative (methanol: 
acetic acid in 3:1) and the cell pellet was dropped on to the 
pre-chilled slides. The slides were air-dried and stained with 
2% Giemsa solution. A conventional squashing technique 
based on the procedure of French et al. (1962) was followed 
with slight modifications for the preparation of linear banding 
sequences.           

C-banding was performed on chromosomal preparations as 
per Sumner (1972) technique with minor modifications. The 
unstained or destained slides were treated with 0.2N HCl at 
room temperature for 30 min. The slides were denatured with 
5% aqueous Ba (OH)2 and renatured with 2XSSC for 1 h and 
then stained with 5% Giemsa solution.

NOR staining was performed employing the technique of 
Bloom & Goodpasture (1976). The unstained slides were treat-
ed with 2 or 3 drops of AgNO3 solution (50% AgNO3 in 18 to 
20 drops of 3% formaldehyde fixative) covered with cover slip 
and incubated at 50 oC in a moist chamber till it turns golden 

yellow and washed it thoroughly in distilled water. The slides 
were subsequently counterstained with 2% Giemsa solution.  

The chromosomal preparations obtained by means of appro-
priate staining protocols that were subsequently subjected to 
photomicrography using Zeiss Axioskop 2 + fitted with Axio-
cam MRc camera and Axiovision software. Construction of a 
standard karyotype essentially based on Kokilamani, 2015 for 
each of the said species. For karyotype preparation the suit-
able  somatic metaphase chromosomes were arranged in the 
decreasing order of their length.

III. RESULTS : The diploid number and chromosome mor-
phology were appeared similar in all the 5 species of pseudo-
coccids Ph. solenopsis (Fig.1). Each species was consisting 
of diploid complement of 10 chromosomes in both sexes. In 
female complement both the genomes were equal stainable 
whereas in male half the genome has shown staining disparity 
with the other half. The female complement was represented 
by 2n = 10E and the male complement with 2n = 5H + 5E 
(E-Euchromatic chromosome and H-Heterochromatic chromo-
some). The female karyotype of each species was consisting 
of 5 pairs of chromosomes differ in their length. The results 
were in concordance with the results of Moharana (1990). 
These species exhibited the Lecaniod kind of sex-determina-
tion mechanism. Heterochromatization of the paternal set of 
chromosomes occurred during early embryogeny of the male 
embryo.  Evidences of a sex chromosome system were absent 
in all the five species. 

Fig. 1: a. Giemsa stained 

female (2n=10E) and male 

(2n=5E+5H) somatic comple-

ments b. Karyotypes 

                         

Figs. 2-6: Differentially 

stained female chromosomal 

karyotypes of pseudococcids 

a.  Karyotype   b. Hapliod  

idiogram  c. Prometaphase 

chromosomal  complement 

(Giemsa, LAO- stained, C- 

banded, NOR) Arrow  head  

indicates secondary constricti

ons                            
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IV. CONCLUSION : Karyotypic studies of pseudococcids 
showed their similarity in general features in terms of chromo-
some number and gross morphology and further upon mech-
anistic expression of heterochromatization processes (for ex: 
facultative/ constitutive heterochromatization). The species 
appear although simple in composition, but each species has 
highly differentiated format of karyotypic specificity. Individual 
karyotypic specificities of these species are attributed to both 
the role of chromosome structural rearrangements in contem-
plation with the role of heterochromatic re-organization with 
the possible incurrence of C-banding and NOR-specificities.
In general, the constitutive heterochromatin which may be vi-
sualized by the application of C-banding staining protocol over 
such preparations, reveal containing of bulk of highly repeated 
DNA sequences in such locales in a genome. But sequence 
composition may vary within and between species content. 
The centromeric or telomeric heterochromatin patterns ob-
served in general offers to admit that those of regions seemed 
to be of more generalized ones but there exists several sub-
types within them. Since, heterogeneity of heterochromatin 
seems to be a common phenomenon among organisms. The 
deposition and disposition of NORs appears to be a consid-
erably heterogenesis trait occurring either in a single pair of 
chromosomes in a complement or in multiples. These regions 
house genes for ribosomal RNA (Matsui and Sasaki, 1973). 
The differential sites (C- & NOR bands) represented by each 
of the species could be effected through an involvement of a 
paracentric inversion event to acquire requisite species spec-
ificity. The further molecular cytogenetic studies by using fluo-
rescence dyes would aid in resolving the phylogenetic inter-re-
lationship among the whole group of coccoids. 

The pseudococcids were identified with heteromorphic silver 
nitrate (AgNO3) stained NOR spots on 1st pair of homolo-
gous chromosomes of each species. Pa. marginatus and P. 
citri species were characterised by a pair of large and mace-
shaped NOR spots on 1st pair of homologous chromosomes. 
The constitutive heterochromatin in these species was found 
to be located at the telomeric region of most of the chromo-
somes but slight differ in their position and size in different taxa 
(Figs. 2, 3, 4, 5 & 6).
V. REFERENCES

Ben-Dov, Y; Miller, D. R. and Gibson GAP (2015): Scale Net a 
database of the scale insects of the world. Available at http://
www.sel.barc.usda.gov/scalenet/scalenet.htm

French, W. L., Baker, R. H. and Kitzmiller, J. B. (1962): Prepa-
ration of mosquito chromosome. Mosq. News, 22: 377-383.

Gavrilov, I. A. and Trapeznikova, I. V. (2010): Karyotypes of 
six previously unstudied European mealybugs (Homoptera: 
Pseudococcidae). Comp. Cytogenet., 4(2): 203-205.

Bloom, S. E. and Goodpasture, C. (1976): An improved tech-
nique for selective silver staining of Nucleolar regions in hu-
man chromosomes. Human Genetics, 34: 199-206.

Haig, D. (1993): The evolution of unusual chromosomal sys-
tems in coccoids: extraordinary sex ratios revisited. J. Evol. 
Biol., 6: 69-77.

Kokilamani, A. L. (2015): Mechanism of sex-determination in 
some species of Indian coccoids (Hemiptera). Ph. D. Thesis.

Kondo, T., Gullan, P. J. and Williams, D. J. (2008): Coccidol-
ogy. The study of scale insects (Hemiptera: Sternorrhyncha: 
Coccoidea). Revista Corpoica – Ciencia y Tecnología Agro-
pecuaria, 9(2): 55-61.

Kuznetsova, V. G. and Gavrilov, I. A. (2005): Cytogenetics of 
scale insects (Insecta: Homoptera: Coccinea) – “terra incogni-
ta”? Evolutionary Biology (Tomsk), 3: 144-180. 

Moharana, S. (1990): Cytotaxonomy of Coccoids (Coccidea: 
Homoptera). Sixth International Symposium of Scale Insect 
Studies, Part II. Cracow, Poland: August 6-12. Agricultural Uni-
versity Press, Cracow. 47- 54.

Nelson-Rees, W. A. (1960): A study of sex predetermination 
in the mealybug Planococcus citri (Risso). J. Exptl. Zool., 144: 
111-137.

Raju, N. G. (1994): A study of the chromosomes in three spe-
cies of Indian, Planococcus. M.Phil. Dissertation, Bangalore 
University, Bangalore. 

Sumner, A. T. (1972): A simple technique for demonstrating 
centromeric heterochromatin. Expt. Cell Res., 75: 304-306.

Venkatachalaiah, G. and Chowdaiah, B. N. (1986): Air drying 
technique for the preparation of mosquito chromosomes. Nu-
cleus, 30: 44-46.

Venkatachalaiah, G. (1989): Characterization of heterochro-
matin in chromosomes of Planococcus citri. XIII All India Cell 
Biology Conference and Cell Biology Symposia, C. C. M. B., 
Hyderabad.

D D D D D



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

226

ISSN 2250 - 3978
 LILAVATI (PRINT)

NAGARJUNEEYAM

THEME

8

Chemical, Biological & 
Materials Sciences



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

227

ISSN 2250 - 3978
 LILAVATI (PRINT)

Sl

No TITLE OF THE PAPER Authors Page No

1. DNA CLEAVAGE ACTIVITY OF ERINOCARPUS NIMMONII METHANOL  Anitha Puranik,

 COLD LEAF EXTRACT Anantacharya R
  Mamata Mandavi

  Rajashree H, Parimala R 228 - 229

2. INNOVATIVE ECOFRIENDLY SYNTHESIS OF ZINC OXIDE NANOPARTICLES  Rashmi B N

 - A REVIEW Sujata F. Harlapura 230 - 235
3. SYNERGISTIC ANTIBACTERIAL ACTIVITY OF HONEY AND ANTIBIOTICS  Vemula Vani, Poojitha S Pai

 AGAINST COMMON UPPER RESPIRATORY TRACT MICROFLORA Srilakshmi R, Srilatha R
  Sarangi Menon 235 - 239

4. TUTED-PIPERAZIN-1-YL)-3-[1-ACETYL-3-(SUBSTITUTED-PHENYL)-4,5- Nivedita R Desai

 DIHYDRO-1H-PYRAZOL-5-YL]QUINOLINE DERIVATIVES  Krishnaswamy G
   Aruna Kumar D B
  S. Sreenivasa 239 - 245

5. EFFECT OF WATER SOLUBLE CARBON NANOTUBE IN THE GROWTH OF  Madavi Sunitha

 WHEAT (TRITICUMAESTIVUM) Dr.Shet Prakash M 245 - 248

6. SYNTHESIS, CHARACTERIZATION & ANTIMICROBIAL ACTIVITY OF  Roopashree.B.N

 ISATIN SCHIFF BASES Pallavi.B.N, 

  Prasannakumar.S.G 249 - 253

7. DEVELOPMENT OF WOMEN’S CASUAL WEAR PONCHOS USING BATIK  Ms. Gowthami  K

 TECHNIQUE Mrs. Vidhya R 254 - 257

8. NEW CLASS OF SUBSTITUTED BENZOTRIAZOLES ON THE CORROSION 

 INHIBITION OF BRASS IN SODIUM CHLORIDE SOLUTION Dr. A.C. Jayasree 257 - 263
9. KINETICS AND MECHANISM OF UNCATALYSED AND RUTHENIUM(III) 

 CATALYSED OXIDATION OF CHLORAMPHENICOLE- AN ANTIBIOTIC DRUG  Rajshekhar C. Hiremath

 BY ALKALINE PERMANGANATE Rajeshwari V. Hosahalli  263 - 271

10. SYNTHESIS AND CHARECTERISATION OF PYRAZINE AND PIPERIDINE  NalinaRamesh

 DERIVATIVES FOR ANTICANCER, ANTIOXIDANT AND ANTIMICROBIAL ACTIVITY Prasannakumar S.G 271 - 281

11. BANANA PEEL WASTE AS MEDIA INGREDIENT FOR FUNGAL GROWTH AND  Soumya Shanbhag

 POTENTIAL ADSORBENT FOR SEQUESTERING CR (VI) IONS Ashok Bankar  281 - 285



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

228

ISSN 2250 - 3978
 LILAVATI (PRINT)

DNA CLEAVAGE ACTIVITY OF ERINOCARPUS NIMMONII METHANOL COLD LEAF EXTRACT

Anitha Puranik,*a Anantacharya R,b Mamata Mandavi,d Rajashree H e and Parimala R.c

*a Dept. of Biotechnology, JSS College, Vidyagiri Dharwad-580004 Email: anitha74@ymail.com, b Dept. of Pharmaceutical 
Chemistry, Kuvempu University, Post Graduate Centre, Kadur-577548, Chikmagalur Dt. c Dept. of Botany, JSS College, Vidyagiri 

Dharwad-580004, d & e Dept. of Biotechnology, JSS College, Vidyagiri Dharwad-580004

The present study is an attempt made to investigate the DNA cleavage activity of Erinocarpus nimmonii Grath, a rare endangered 
and threatened species (RET). Method: Leaf extract was prepared by using solvent methanol, by cold extraction method. The DNA 
cleavage activity was carried out by using pBR322 DNA with the help of agarose gel electrophoresis method. Result:  Extract did not 
show   DNA cleavage at all the different concentrations (50 μg to 1500 μg) tested. Conclusion: By this scientific evidence, it is clear 
that the methanol crude extract is not capable of fragmenting viral and cancer DNA. Hence, further work may not be very useful in 
this respect.  

Keywords: DNA cleavage, E. nimmonii, methanol, RET species.

Oxygen and its reactive spices are very important in oxi-
dative metabolism. They are produced in living cells by 

normal metabolism and by exogenous sources such as car-
cinogenic compounds and ionizing radiations (1). The study 
of these reactive species and its effects on the organism have 
been of primary interest, since they induce some damage to 
cells by reacting with biomolecules such as proteins, lipids and 
cause serious lesion to DNA. Reactive oxygen species (ROS) 
induce oxidative DNA damage producing a variety of modifi-
cation in DNA at base level and sugar lesions, strand breaks, 
DNA protein cross link and base free site. However, DNA of 
all mammalian cells contain trace amounts of modified bases 
that are indicative of attack by oxidizing species and they are 
removed by excision repairing enzymes, they are known to 
accumulate with age being associated with disease processes 
(2). Oxidative stress is associated with major chronic health 
problems like cancer, inflammation, neurodegeneration, heart 
diseases, ageing and food deterioration (3). The required pro-
tection to avoid oxidative stress and related irreversible alter-
ations of biomolecules in vitro and in vivo studies have shown 
the effective role of phenolics in the prevention or suppression 
of disorders such as oxidative damage to DNA, proteins and 
lipids or many chronic diseases (4, 5). Flavonoids may act 
through inhibiting cytoplasmic membrane function as well as 
DNA gyrase and hydroxyacyl carrier protein dehydrates activ-
ities (6, 7). The isoflavone genistein was able to change cell 
morphology and inhibited the synthesis of DNA and RNA of 
Vibrio harveyi (8). It has been suggested that terpenes pro-
mote membrane disruption; coumarins cause reduction in cell 
respiration and tannins act on microorganism membranes as 
well as bind to polysaccharides or enzymes promoting activa-
tion (9). This is because secondary metabolites of medicinal 
plants could maintain the health and control various diseases 
including cancer with less harmful effects (10). In the present 
exploration methanol leaf extract of Erinocarpus nimmonii has 
not showed any significant DNA cleavage property at 50-1500 
μg concentration. The results suggested that the methanol 
crude extract of Erinocarpus nimmonii leaf may not exhibit any 
anticancer property by DNA cleavage. 

Materials and Methods

Chemicals : The chemicals and reagents used were analytical 

grade pBR-322 DNA (0.35 µg/test) (Merck, Bengaluru, Cat. 
No. 61160067010A). DMSO (HiMedia) other chemicals such 
as agarose gel and ethidium bromide used for the study were 
of analytical grade.

Collection of the plant material : The fresh leaves of E. nim-
monii were collected from moist deciduous forest patch near 
Alnavar, Dharwad Dist. Karnataka. The leaves were washed 
with water and sprayed with methyl alcohol. The leaf materi-
al was then air dried under shade. After complete drying the 
sample was cut into small pieces and then made it into coarse 
powder with the help of grinder and the powder was stored in 
a refrigerator for further use.

Preparation of the extracts : Extraction is the common pro-
cess for separation of active constituents by the use of differ-
ent solvents. The powdered material of the plant was subject-
ed to cold extraction in methanol with the help of shaker. The 
extract thus obtained was further evaporated to dryness under 
vacuum and stored in refrigerator for further analysis.

Methodology

Treatment of DNA with the samples : The compounds were 
added separately to the DNA sample and 2 tubes along with 
40 µM H2O2 in presence of 200 and 1500 μg. The reaction 
mix volume was made up to 10 µl with 50 mM tris-HCl buffer 
(pH 8.2) mixtures were incubated at 37 ºC for 30 min.

Agarose gel electrophoresis (11)  : Following the treatment of 
DNA samples, the electrophoresis of the samples was done 
according to the following procedure (Sambrook et al., 1989). 
Weigh 200mg of agarose and dissolve it in 25 ml of TAE buf-
fer (4.84 g Tris base, pH 8.0, 0.5 M EDTA/1 ltr) by boiling. 
When the gel attains ~550C, pour it into the gel cassette fitted 
with comb. Let the gel to solidify. Carefully remove the comb, 
place the gel in the electrophoresis chamber flooded with 
TA E (tris-acetate EDTA) buffer. Load 20 μl of DNA sample 
(mixed with bromophenol blue dye @ 1:1 ratio), carefully into 
the wells, along with standard DNA marker and pass the con-
stant 50 V of electricity for around 45 min. remove the gel and 
carefully stain with ETBR solution (10 μg/ml) for 10-15 min and 
observe the bands under UV transilluminator.
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Gel: 1 pBR-322 DNA cleavage analysis of methanol 

extract at 50-200 μg concentration

Gel: 2 pBR-322 cleavage analysis of methanol extract 

500-1500 μg concentration

C- Control DNA (untreated sample) S- pBR322 DNA treated 
with DMSO

H
2
O

2
-pBR322 DNA treated with 40 µM H2O2.

Results and Discussion : DNA cleavage is controlled by 
relaxation of super coiled circular form of pBR-322 DNA into 
nicked open circular form and linear form. When circular plas-
mid DNA is conducted by electrophoresis, the fastest migra-
tion will be observed for the super coiled form. If one strand is 
cleaved, the super coils will relax to produce a slower moving 
circular form. If both stands are cleaved, a linear form will be 
generated. 

In the present study, DNA  cleavage activities  assessed by  
treating double stranded super coil pBR-322 DNA with metha-
nol extract of  E. nimmonii leaves.                                                    

From the above experimental observations of the pBR-322 
cleavage analysis it is clear that E. nimmonii leaves methanol 
crude extract has no DNA fragmentation effect at various con-
centrations ranging from 50 μg to 1500 μg as shown in (Gel: 
1 & 2)
In a previous study conducted by Ghadge T.A et al., on pre-
liminary anti-cancer activity of E. nimmonii leaves extract by 

using Allium cepa root tip assay method showed that the leaf 
extract has significant anti-mitotic activity (12). They concluded 
their study with the finding that this plant possesses profound 
anti-cancer activity. However, the observations in the present 
study are not confirming their report as it has no DNA fragmen-
tation effect. This is because the crude extract is incapable 
to interact with pBR-322 DNA strand, it is having very poor 
intercalating property within DNA helical structure. It may re-
quire determination of mechanism action of the plant extract 
by considering some other screening methods in future.

Conclusion : The present analysis indicates that the metha-
nol crude extract of E. nimmonii leaves have no anti-prolifera-
tive effect through DNA cleavage activity, the method adopted 
in the present study. There is a  need of knowing the exact 
mechanism of anti-proliferative action the future.
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INNOVATIVE ECOFRIENDLY SYNTHESIS OF ZINC OXIDE NANOPARTICLES - A REVIEW

* Rashmi B N, ** Sujata F. Harlapura*
* Research Center, Department of Chemistry, Vemana Institute of Technology, Bangalore- 34, & Department of 

Chemistry, East West College of Engg., Bangalore-64, Mail ID:  rashu.bn1@gmail.com/ drsujataharlapur@gmail.com
In contemporary science Nanotechnology is an alight field for the researchers. Nanoparticles are drastically used in medical 
chemistry, atomic physics, and all other known fields. Nanoparticles are used immensely due to its small size, orientation, physical 
properties, which are apparently shown to change the routine of any other material which is in contact with these tiny particles. These 

particles can be prepared easily by different chemical, physical, and biological approaches. But the green approach is the most 

emerging approach of preparation, because, this method is easier than the other methods, ecofriendly and less time consuming. 

The ZnO nanoparticles are of significant awareness as they provide many practical applications worldwide. The most important 
application of ZnO nanoparticles would be as antibacterial agents. The increases surface area and smaller size of these particles 

make them an ideal antibacterial agent. The semiconductor ZnO has gained substantial curiosity in the research community in part 

because of its large exciton binding energy 60 meV which could lead to lasing action based on exciton recombination even above 
room temperature. In this review, the overview of green synthesis of ZnO nanoparticles along with their antimicrobial activity and 

semiconducting property were studied. 

KEY WORDS: Green synthesis, zinc oxide nanoparticles, antimicrobial activity, semiconductor

The field of nanotechnology is one of the most active re-
searches in modern material science. Nanotechnology is 

emerging as a rapid growing field with its applications in sci-
ence and technology for the purpose of manufacturing new 
materials at the nano scale level. Recently, need for design-
ing new materials with improved properties have forced fast 
development of nanostructure materials [1]. Thus researches 
have been focused on investigation of materials at the atomic, 
molecular and macromolecular level.

In literature, nanoparticles are synthesized from conventional 
methods like chemical reduction, laser ablation, solvothermal, 
inert gas condensation, sol-gel method. This methods require 
some toxic chemicals, high pressure, laser radiation, inert 
gases like helium ac compared to green synthesis method [2]. 
Some of these conventional methods are expensive, not easy 
to operate, require to much attention during process. 

Presently the progress of green chemistry in the synthe-
sis of nanoparticles with the use of plants has engrossed a 
great attention. The synthesis and assembly of nanoparticle 
would benefit from the development of clean, nontoxic and 
environmentally acceptable “green chemistry” approaches for 
nanoparticles [3]. So The use of environmentally benign ma-
terial like plant extract (leave, flower, bark, seed, peels etc.), 
fungi, bacteria, and enzyme for the synthesis of nanoparticles 
offers numerous benefits of eco friendliness and compatibil-
ity for pharmaceutical and other biomedical applications as 
they do not use toxic chemical for the synthesis protocol [4]. 
Nanoparticles have long been recognized as having inhibitory 
effect on microbes present in medical and industrial process 
[5, 6].

Among different metal oxide nanoparticles, ZnO nanoparticles 
have attained its own very impressive properties like large 
binding energy, wide band gap, high piezoelectric proper-
ty etc. because of its wide property its having  vast area of 
applications, such as optical devices, solar cells, gas sensor, 
biosensor, storage, window materials for displays, solar cells 
and drug-delivery [7].

 In literature, ZnO nanoparticles are synthesized from con-
ventional methods like chemical reduction [8], laser ablation 
[9], solvothermal [10], inert gas condensation [11], and sol-gel 
method [12]. These methods require some toxic chemicals, 
high pressure, laser radiation, inert gases like helium ac com-
pared to green synthesis method. Some of these conventional 
methods are expensive, not easy to operate, require to much 
attention during process, also require special type of vessel 
like polypropylene vessel for nanoparticles synthesis.

Developing facile and green methods for synthesizing zinc 
oxide nanoparticles are of importance and still a challenge 
for materials researchers. Recently biological methods for 
synthesis zinc oxide nanoparticle using microorganisms, en-
zymes, and plant extracts have been suggested as possible 
eco-friendly alternatives to chemical and physical methods. 
Hence the present task reveals the synthesis and characteri-
zation of ZnO nanoparticles

SYNTHESIS of ZnO NANOPARTICLES: ZnO nanoparticles 
have been reported to be synthesized from many plant ex-
tracts. Kavitha Vishwakarma has reported the semiconducting 
ZnO of exciton binding energy 60 meV. They synthesis ZnO 
using the aqueous solution of Abrus precatorius seeds extract 
and zinc acetate. The nanoparticles were characterized by 
UV-vis Spectrophotometer, FTIR, DLS, Zeta Analysis, XRD, 
and SEM. The particles synthesized were of the size ranging 
from 90-500 nm. By UV- visible spectrophotometer we found 
that the band was observed around 386 – 450 nm which was 
identified as “surface Plasmon resonance band” and this band 
is ascribed to excitation of valence electrons of ZnO arranged 
in the nanoparticles. XRD anaylsis put forward that the parti-
cles was crystalline in nature and has 102 atomic arrangement 
i.e the particles arranged in Wurtzite crystal. SEM of the ZnO 
sample shows that agglomeration has been taken place. The 
particle size is irregular to some extend spherical. Zeta po-
tential showed that surface potential of NPs was found to be 
12mV i.e, incipient in stability. FTIR Identified the possible bio-
molecules responsible for the reduction of ZnO and capping 
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agent of bioreduced ZnO NPs through particular bond vibra-
tions peaks coming at defined wavenumbers [13] .

Ramesh P. et al. 2014 have reported the novel method for the 
biosynthesis of ZnO nanoparticles using a Citrus aurantifolia 
for the first time.  The morphology structure and stability of the 
synthesized ZnO nanoparticles were studied using scanning 
electron microscope (SEM), FT-IR studies of aqueous Citrus 
aurantifolia extract reveals the presence of phyto constitu-
ents like alcohol, aldehyde and amine which were the surface 
active molecules stabilized the nanoparticles and this phyto-
chemicals have interacted with the zinc surface and aids in 
the stabilization of zinc oxide nanoparticles. The results depict-
ed that the synthesized nanoparticles are moderately stable, 
roughly spherical with maximum particles in size range within 
9-10 nm in diameter [14]

P.Ramesh and co workers has been reported (2014) the green 
synthesis of zinc oxide nanoparticles by using the medicinal 
plant Cassia auriculata(Tanners cassia).They were synthe-
sized by mixing 1 mM aqueous of zinc acetate with aqueous 
extract of Cassia auriculataflower. The formation of nanopar-
ticles was monitored by visualizing color changes and it was 
confirmed by Electron microscope (SEM), UV-Vis spectropho-
tometer and Fourier Transform Infra-Red (FT-IR) spectrosco-
py. The results of various techniques confirmed the presence 
Zinc oxide nanoparticles[15].

Akl M. Awwad1 et al. 2014 have reported the synthesis and 
characterization of zinc oxide nanosheets using Olea europea 
leaf extract. ZnO nanosheets were characterized by UV-vis 
absorption spectroscopy, Fourier transform infrared spectros-
copy (FT-IR), X-ray diffraction (XRD), and scanning electron 
microscopy (SEM). The UV-vis absorption spectrum shows an 
absorption band at 374 nm due to ZnO nanosheets. XRD char-
acterize the final product as highly crystalline ZnO with sizes 
in the range 18-30 nm. The SEM results reveal a presence of 
network of randomly oriented ZnO nanosheets or nanoplate-
lets with an average size of 500 nm and [16].

R.Sharmila Devi et al. 2014 have reported the synthesis of Zinc 
Oxide nanoparticles by Zinc nitrate and utilizing the bio com-
ponents of leaves extract of Hibiscus rosa-sinensis. The par-
ticle size and morphology of the synthesized nanoparticles is 
characterized by using Scanning Electron Microscope (SEM), 
and X-ray Diffraction(XRD). The synthesized nano crystallites 
of ZnO are in the range of 30-35 nm[17].  P. E. Ochieng et al. 
2015 proposed a synthesis of zinc oxide nanoparticles (ZnO 
NPs) using zinc nitrate and aqueous leave extract of Spatho-
dea campanulata as the reducing as well as stabilizing agent. 
Formation of nanoparticles was monitored using UV-Visible 
spectroscopy and a characteristic absorption peak at 328nm 
was observed. From the transmission electron microscope 
(TEM) images, the synthesized ZnO nano-crystallites were of 
uniform morphology and size range of 20-50nm. XRD charac-
terization revealed the face-centered cubic of highly crystalline 
nanoparticles indexed to (JCPDS card No. 36-1451). SEM 
images revealed spherically shaped and smooth surfaced 

nanoparticles arranged on top of one another. The EDX gave 
strong signals for zinc and oxygen at energies 137.6888 units 
and 118.0190 units, respectively, indicating the occurrence of 
the nanoparticles in their oxide form rather than the pure zinc 
form. From the FTIR spectra of the zinc oxide nanoparticles, 
the characteristic absorption peak of Zn-O bond was observed 
at 848cm-1. The spectra of the Spathodea campanulata ex-
tract gave an O-H stretch of polyphenols at 3222cm-1, nitrile 
group from proteins at 2339cm-1 and double substituted aro-
matic bending at 682cm-1[18].

Sagar Raut1 et al. 2015 have utilized the leaves of Ocimum 
Tenuiflorum plant as reducing agent in the synthesis of ZnO 
nanoparticles. Prepared ZnO nanoparticles were character-
ized by X-Ray diffraction (XRD), scanning electron microscope 
(SEM) technique, Fourier Transform Infrared Spectroscopy 
(FTIR). The average particle are calculated as 13.86 nm by 
using Scherrer’s formula.The SEM image showed hexagonal 
shape nanoparticle formed with diameter range 11-25 nm. The 
characteristic peak of ZnO at 668.29 in IR absorption spec-
tra is also noticed and carboxylic acid group, alkynes group, 
o-amino group are present in leaves extract of ocimum tenui-
florum. These ZnO nanoparticles can be used in various in-
dustrial applications like active medium for lasers, luminescent 
material for fluorescent tubes and paints [19].

Rajesh Kumar Shah et al. 2015 proposed a method to synthe-
sis zinc oxide nanoparticle using the aqueous extract of green 
tea (Camellia sinensis) leaves and to evaluate their antimicro-
bial efficacy against some selected microbes. The synthesized 
Zn nanoparticles were characterized by UV/VIS spectroscopy, 
particle size analyzer and Scanning Electron Microscopy. The 
synthesized Zn nanoparticles showed significant antimicrobial 
activity against Gram positive and Gram negative bacteria as 
well as against a fungal strain. The maximum zone of inhibi-
tion had been found against Pseudomonas aeruginosa (32 ± 
0.050) where as the minimum is found against Staphylococcus 
aureus (25 ± 0.100). Thus from this study it can be concluded 
that green tea leaf extracts can be effectively used for synthe-
sizing Zn nanoparticles. This study also suggests that green 
synthesized Zn nanoparticles can be used as an alternative to 
existing antimicrobial agents [20].

Elumalai et al., 2015 reported that to study the antimicrobial 
activity of the leaf extract of Murraya koenigii the bioassay was 
carried out using five bacterial strains such as S. aureus, B. 
subtilis, P. aeruginosa E. coli, P.mirabilis and two fungal strains 
such as C. albicans and C. tropicalis as per the disc diffusion 
and dilution technique. It was concluded that the zone of inhibi-
tion increased with increase in zinc oxide nanoparticle concen-
tration and decrease in particle size. The ZnO-NPs were found 
to be effective for both S. aureus and E. coli and P.aeruginosa 
[21]

M. Manokari et al., 2016 proposed a method to synthesize zinc 
oxide nanoparticles from the aqueous extracts of leaves, stem, 
flower petals and bark of Couroupita guianensis Aubl. Zinc 
Nitrate hexahydrate (Zn (NO3)2•6H2O) was used as a pre-
cursor material. The prepared Zinc oxide nanoparticles were 
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characterized using UV-Vis spectrophotometric analysis. The 
wavelength specific UV-Vis absorption peaks for Zinc oxide 
nanoparticles were recorded between 290 nm to 302 nm which 
confirmed the presence of Zinc oxide in nano scale. The re-
action mixture with aqueous extract of leaf showed maximum 
absorbance spectral peak at 302 nm, stem at 294 nm, flower 
petals at 292 nm and bark at 288 nm. This is the first report to 
explore the use of Couroupita guianensis for the biogenic pro-
duction of Zinc oxide nanoparticles to meet the demand of the 
pharmaceutical, medicinal and environmental industries[22]. 

Geetha .M .S1 et al. 2016 were synthesized zinc oxide 
nanoparticle  by combustion method using E.milli latex as re-
ducing agent. The synthesized nanoparticle were charecter-
ised by XRD, particle size were 11nm, 5nm and 3nm. This 
result was also supported by SEM and TEM results. FTIR 
spectra showed characteristic spectra of ZnO at 435 cm-1. 
From UV Visible spectra energy gap was found to be 3.44 eV. 
SEM and TEM micro graphs show that the particles are spher-
ical in shape. The HRTEM of this method shows the planes 
with inter-planar spacing of 3.128 A°. GOF (goodness of fit) 
by Rietveld refinement is ~ 1.2, which shows good agreement 
between theoretical and experimental values. ZnO can be 
used for suitable applications like gas sensing, catalyst, for 
semiconductors, UV-shielding materials, nano generators, an 
antibacterial agent, and cosmetics as well as medicinal appli-
cations [23].

Pragati Jamdagni et al. 2016 proposed a synthesis of zinc 
oxide nanoparticles in the size range 12–32 using aqueous 
flower extract of Nyctanthes arbor-tristis. Flower extract was 
used as the biological reduction agent for synthesizing zinc 
oxide nanoparticles from zinc acetate dihydrate. Synthesis 
conditions were optimized for maximal and narrow size range 
synthesis of zinc oxide nanoparticles. They characterized the 
nanoparticle using various analytical techniques, such as UV–
Visible spectroscopy, Fourier Transform Infrared spectroscopy, 
X-ray diffraction, Dynamic Light Scattering and Transmission 
Electron Microscopy. X-ray diffraction studies confirmed the 
crystalline nature of the nanoparticles indicating particle size 
within the range provided by electron microscopy data. They 
tested their antifungal potential and were found to be active 
against all five tested phytopathogens with lowest MIC value 
recorded as 16 μg/mL[24].
Rana, N et al. 2016 have reported the green synthesis of ZnO 
nano-sized spherical particles (ZnO-NPs) using aqueous fruits 
extract of Terminalia chebula. The Structural, morphological 
and optical properties of green-synthesized ZnO-NPs are 
characterized by X-ray diffraction, Fourier transform infrared, 
field emission-scanning electron microscope, ultraviolet–vis-
ible and photoluminescence spectroscopy techniques. The 
results show that the synthesized nanoparticles have stable 
hexagonal wurtzite structure, and roughly spherical in shape. 
They explore the photocatalytic activity of the ZnO-NPs the 
photocatalytic degradation of rhodamine B (RhB) dye is in-
vestigated. The results reveal that ZnO-NPs prepared through 
green synthesis route are found to be efficient in the degrada-

tion of RhB dye[25].

D. Saravanakkumar et al. 2016 have reported the Differ-
ent synthesis conditions provide control of particle size and 
size-distribution of Zno nanoparticle formation using Ajwain 
(Carom – Trachyspermum ammi) seed extract functions as 
the zinc salt reducing agent. They were charecterised the syn-
thesized nanoparticle by X-ray diffraction, emission scanning 
electron microscopy (FE-SEM) and Powder Xray diffraction 
(PXRD) pattern measured with Cu Kα radiation. Moreover 
the photoluminescence (PL) measurements excited by the 
380 nm line from the He–Cd laser were done at room tem-
perature. The UV-Vis spectrum shows high absorption in the 
ultra-violet region at about 383.5 nm which makes the material 
to be suitable for UV filters. The average direct energy band 
gap is determined as 3.490 eV. The scanning electron micro-
scope study reveals that the morphology of the crystal is in the 
hexagonal shape. The average crystallite size is determined 
as 34.27 nm. The analysis of EDAX has shown the presence 
of zinc and oxygen. The FTIR study has shown the presence 
of Zn-O bond, C-O bond, C-H bond and metal oxygen bond. 
They studied the antibacterial activities of ZnO nanoparticles 
for both gram positive and negative bacteria were found to in-
creases when quantity of seed extracts increases [26]. 

C. Joel1 et al. 2016 proposed a synthesis of ZnO nanoparticles 
using Phyllanthus embilica stem extract as a reducing/capping 
agent. The prepared ZnO nanoparticles were characterized 
using fourier transform infrared spectroscopy (FTIR), UV-vis-
ible diffuse reflectance spectroscopy (UV-vis-DRS), X-Ray dif-
fraction (XRD) and Scanning Electron Microscopy (SEM). The 
synthesized ZnO nanoparticles are wurtzite hexagonal struc-
ture with an average average crystallite size of ZnO prepared 
using Phyllanthus embilica stem extract was smaller (25.96 
nm) when compared to the same ZnO prepared using a chem-
ical method (36.73 nm). FT-IR spectra revealed the functional 
groups and the presence of protein as the stabilizing agent 
for surrounding the ZnO nanoparticles. They studied the an-
tibacterial activity of the ZnO against gram negative bacteria 
Salmonella typhi and Klebsiella phnemonea by disc diffusion 
method. ZnO nanoparticles were subjected to antimicrobial 
studies and significant results were obtained [27].
Elizabeth Varghese1 et al. 2016 has reported the Nano-sized 
ZnO particles of specific morphology were synthesized using 
the plant leaf extracts of Aloe vera. The structures, morphology, 
optical properties, surface area and thermal behavior of these 
fabricated ZnO nanoparticles were characterized by X-ray Dif-
fraction (XRD), Scanning Electron Microscopy (SEM), Ultra-
violetvisible spectroscopy (UV-vis), Photoluminescence (PL)/
flourescence spectroscopy, Brunauer-Emmett-Teller (BET) 
analysis and Thermogravimetric analysis (TGA). Photodegra-
dation and antibacterial activity of the nanoparticles were stud-
ied. They reported the antibacterial studies of the synthesized 
nanoparticles showed sensitivity to both Gram positive and 
Gram negative bacteria. ZnO nanoparticles showed significant 
photo catalytic degradative ability with fluorescein dye. Thus 
the synthesised ZnO nanoparticles (ZnA) find use for medical 
applications and environmental science [28].
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Fig. 1: Flowchart denoting the 

biosynthesis of nanoparticles

Antimicrobial activity: Recently studies have demonstrated 
that specially formulated metal oxide nanoparticles like ZnO 
nanoparticles have good antimicrobial activity. Its compounds 
have strong inhibitory and bactericidal effects as well as broad 
spectrum of antimicrobial activities of fungi, virus, and bacteria 
since ancient times [29]. Due to the development of resistant 
strains resistance of bacteria to bactericides and antibiotics 
has increased. Some antimicrobial agents are extremely toxic 
and there is vital need and much interest in finding ways to 
formulate new type of safe and cost effective biocide material. 
By using different method to the antimicrobial activity of silver 
nanoparticles against microorganism is evaluated. The antimi-
crobial nature of nanoparticles is the most exploited nature of 
nanoparticles in the medical field [30]. The nanoparticles have 
unique biological and chemical properties which are make 
them excellent candidates for many purposes in the medical 
field and pharmaceuticals [31]. Antibacterial compounds have 
been used in the formulation of dental resin composites and 
ion exchanges fibbers and in coating of medical devices [32]
Semiconducting property: Some studies reveals ZnO has a 
relatively large direct band gap of ~3.3 eV at room temperature; 
therefore, pure ZnO is colorless and transparent. Advantages 
associated with a large band gap include higher breakdown 
voltages, ability to sustain large electric fields, lower electronic 
noise, and high4 temperature and high-power operation. The 
bandgap of ZnO can further be tuned from ~3–4 eV by its al-
loying with magnesium oxide or cadmium oxide[33]. 

ZnO is a wide band gap semiconductor that displays lumines-
cent properties in the near ultra violet and the visible regions. 
The emission properties of ZnO nanoparticles in the visible 
region widely depend on their synthetic method as they are 
attributable to surface defects.

Due to their excellent optical and electrical properties, ZnO 

nanoparticles have become predominant semiconductor ma-
terials for nanoscale devices, such as nano-generators, gas 
sensors, highly efficient solarcells, field-emission transistors , 
ultra violet photodetectors , and biomedical systems ZnO is 
attracting considerable attention for its possible application to 
UV light emitters, spin functional devices, gas sensors, trans-
parent electronics and surface acoustic wave devices [34].

CONCLUSION: The green synthesis of metal nanoparticles is 
an fascinating subject of nanoscience. Also, of latest anxiety 
is the biosynthesis of metal nanoparticles using plants for the 
large-scale biosynthesis. Nanoparticles produced by plants 
are more stable and more varied in shape and size in con-
trast with those produced by other organisms. In this review, 
the synthesis of ZnO nanoparticles was reported. The ZnO 
nanoparticles have varied applications in all fields. Of special 
mention is the antimicrobial activity of ZnO nanoparticles. The 
enhanced bioactivity of ZnO nanoparticles is attributed to the 
higher surface area to volume ratio. However, if the amount 
of nanoscaled emerging sewages becomes higher than the 
tolerable levels for microbial communities in waste water treat-
ment plants, environmental infrastructure might be impacted 
has been made to the mechanisms of nanoparticles toxicity, 
further research is required to fully understand the process-
es involved and to safely exploit the tremendous antimicrobial 
properties and semiconducting property without jeopardizing 
human health, critical infrastructure and the environment. 
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SYNERGISTIC ANTIBACTERIAL ACTIVITY OF HONEY AND ANTIBIOTICS AGAINST COMMON UPPER 
RESPIRATORY TRACT MICROFLORA

Vemula Vani*, Poojitha S Pai1, Srilakshmi R2, Srilatha R3 and Sarangi Menon4

*1,2,3,4 Department of Microbiology, Ramaiah college of arts science and commerce, Bengaluru 54

Upper respiratory tract infections are illnesses caused by an acute infection which involves the upper respiratory tract (URT) including 

the nose, sinuses, pharynx or larynx. These commonly include tonsillitis, pharyngitis, laryngitis, sinusitis and the common cold. This 

infection leads to swelling of the tonsils.  It  could  also cause  a  sore  throat  and  other  symptoms like fever,  headache,  vomiting,  

white  patches   in  throat  or  on  tonsils and  pain.

As most of the bacteria present on the surface and core of URT are found to be β-lactamase producers, they show multiple drug 
resistance. This led to the need of an alternative antimicrobial agent to fight against the drug resistance of microorganisms. Honey  
has  played  a  vital  role  in  the  rejuvenation  of  worse  condition  created  by  the  infections of microorganisms. Thus, the objective 

of this study was to isolate and characterize the microflora causing upper respiratory infections from the clinical samples and to study 
the antibacterial activity of honey and antibiotics, alone and in combination against these infections.

The tonsil swabs  were  collected from  5  different  patients  with  infections  of upper  respiratory  tract. Isolation of the microorganisms 

from the swabs was carried out according to the procedure mentioned in the Bergey’s manual. The isolated organisms were 
Staphylococcus aureus, Streptococcus mitis, Staphylococcus saprophyticus, Streptococcus pyogenes and Micrococcus luteus. 

All the five organisms were subjected to antibiotic sensitivity test by agar well diffusion method against commonly used antibiotics- 
Amoxicillin, Ampicillin and Erythromycin to treat URT infections. The antibacterial activity of honey against the mentioned five 
organisms was tested by the same method. In addition, the synergistic antimicrobial activity of different antibiotics with honey was 

also tested. 

It was found that honey in combination with antibiotics showed better antimicrobial activity against all the microorganisms isolated. It 

can be concluded that some strains that were resistant to antibiotics like Staphylococcus aureus were found to be sensitive to honey, 

so when both honey and antibiotics were combined the resistant bacterial strains became sensitive to them and thus resistance to 

drug by microorganisms can be overcome.

Key words: synergistic antibacterial activity, antibiotics, honey and agar well diffusion method

Upper respiratory tract infections are illness caused by an 
acute infection which involves the upper respiratory tract 

including the nose, sinuses, pharynx or larynx. 

These commonly include tonsillitis, pharyngitis, laryngitis, si-
nusitis and the common cold. Group A beta haemolytic strep-
tococcal tonsillitis typically presents with a sudden onset of 
sore throat, inflammation and fever (Eccles MP, Grimshaw 
JM, Johnston M et al. 2001). Some of the common bacterial 
flora responsible for upper respiratory tract infections is Strep-
tococcus pneumoniae, Staphylococcus aureus, Sreptococcus 
pyogenes, Haemophilus influenza, etc. (Sheena et. al 1981). 
Upper respiratory tract infections represent a significant cause 
of over-prescription of antibiotics. Some of the antibiotics pre-
scribed are Penicillin, Amoxicillin, Ampicillin, Erythromycin, 
etc. (Cooper RJ et. al, 2006).

The overuse of antimicrobial drugs for the management of re-

spiratory infections has important implications for healthcare 
issues and emergence of antimicrobial resistance (Higgins et. 
al 2011). As most of the bacteria present on the surface and 
core of URT are found to be β-lactamase producers, they show 
multiple drug resistance (Del Mar, 2006).

Antibiotic resistant strains of pathogenic bacteria are increas-
ingly prevalent in hospitals and the community. New antibiotics 
are needed to combat these bacterial pathogens, but progress 
in developing them has been slow. Historically, most antibiot-
ics have come from a small set of molecular scaffolds whose 
functional lifetimes have been extended by generations of syn-
thetic tailoring. The emergence of multidrug resistance among 
the latest generation of pathogens suggests that the discovery 
of new scaffolds should be a priority. Promising approaches 
to scaffold discovery are emerging (Michael A. Fischbach et. 
al, 2009).
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 Antibiotic resistant bacteria pose a very serious threat to pub-
lic health. Resistance not only is a major problem in hospitals; 
resistant bacteria are now recognized among various groups 
in the community, frequencies of bacterial resistance are in-
creasing worldwide while very few new antibiotics are being 
developed. Therefore alternative antimicrobial strategies are 
urgently needed (Paulus H. S. Kwakman, et. al, 2011).

Hence, new therapeutic agent has to be investigated to devel-
op new drugs to control such bacteria.

Honey is acceptable in the medical profession as an antibac-
terial agent for the treatment of some diseases and infections 
(Zumla and Lulat, 1989). Honey has had a valued place in 
traditional medicine for centuries. The ancient Egyptians, As-
syrians, Chinese, Greeks and Romans employed honey for 
wounds and diseases of the gut. Honey was the most popular 
Egyptian drug being mentioned 500 times in 900 remedies 
(Zumla and Lulat, 1989).
Honey has antibacterial properties and it inhibits a broad spec-
trum of bacterial species. The use of traditional medicine to 
treat infections has been practiced since the origin of mankind, 
and honey produced by Apis mellifera (A. mellifera) is one of 
the oldest traditional medicines considered to be important in 
the treatment of several human ailments. Currently, many re-
searchers have reported the antibacterial activity of honey and 
found that natural unheated honey has some broad-spectrum 
antibacterial activity when tested against pathogenic bacteria 
(Molan, PC et al 1992).

Microbial resistance to honey has never been reported, which 
makes it a very promising topical antimicrobial agent against 
the infection of antibiotic resistant bacteria (Wood et al.1997; 
Ndayisaba et al.1997). Hence honey has been used as a 
last-resort medication (Dunford et al., 2000). The potency 
of honeys, such as Tualang honey, against microorganisms 
suggests its potential to be used as an alternative therapeutic 
agent in certain medical conditions, which includes some of 
the upper respiratory tract infections.

As it is important to be aware of the research findings to real-
ize the full potential of honey as a therapeutic substance, this 
project has been aimed to study about the antibacterial activity 
of honey along with antibiotics against common pathogenic 
bacteria of clinical throat swab samples.

MATERIALS AND METHODS

Collection of clinical samples : Sample (throat swabs) were 
collected from the patients, who were diagnosed with tonsillitis   
from the ENT department of M.S Ramaiah Memorial hospital, 
Bangalore. Sterile cotton swabs were rubbed over tonsillar 
surface of suspected patients. After taking the swabs, these 
were transferred into sterile high culture collecting device with-
out delay for identification of casual microorganisms.
Isolation of microorganisms from collected samples : 
Swabs collected were streaked on nutrient agar plates and 
kept for incubation for 24 hours at 370. After incubation, col-
onies of microorganisms were observed on the nutrient agar 

plate.

Maintenance of pure cultures : Pure cultures obtained are 
maintained on nutrient agar plates by sub culturing at regular 
intervals, the culture is stored at 40C for further use.

Identification and characterisation of microorganisms : 
Identification and characterization of microorganisms till genus 
and species level was done using Bergey’s manual. The tests 
conducted were: Grams staining, Catalase test, Mannitol salt 
agar, Haemolysis, α Haemolysis, γ-Haemolysis, Optochin’s 
test, Novobiocin test and Bile esculin test.

Antibiotic sensitivity test (AST) : Three commonly used an-
tibiotics against URT were used in this study including Amox-
icillin (15 μg/disc), Ampicillin (5 μg/disc) and Erythromycin (10 
μg/disc). The antimicrobial activities of the antibiotics were de-
termined by the Kirby-Bauer agar well diffusion method. 

A volume of 100 μl of the bacterial cell culture of five isolated 
organisms from throat swab samples were grown in nutrient 
broth and incubated at 370C for 24 hours. Nutrient agar was 
prepared and about 20 ml was poured into each sterilized 
petriplate and allowed to solidify. Then with the help of ster-
ilized cork borer a well of 6 mm diameter was made in the 
plates. 

The antibiotic discs were firmly placed in the wells. To investi-
gate the antibiotic activity against isolated strains, plates were 
left for 1 hour at 25°C. The plates were re-incubated anaerobi-
cally at 37°C for 24 hours to allow bacterial growth. 
After the period of incubation, the zone of inhibition was mea-
sured, tabulated and compared (Bauer A W, 1996 NCCLS, 
2000).

The antimicrobial activity of honey using agar diffusion 
method : The antimicrobial activity of honey against bacterial 
strains was evaluated by using agar well diffusion method. A 
volume of 100 μl of the bacterial cell culture of five isolated 
organisms from throat swabs sample were grown in nutrient 
broth and incubated at 370C for 24 hours. Nutrient agar was 
prepared and about 20 ml was poured into each sterilized 
petriplate and allowed to solidify.

To investigate the antibacterial activity, 50 μl of honey (Dabur) 
was added to individual wells in all the agar plates containing 
five different isolated strains. Plates were left for 1 hour at 25 
C to allow a period of pre incubation diffusion in order to mi-
nimise the effect of variation in time between the applications 
of the solutions. The plates were re-incubated anaerobically at 
370C for 24 hour to allow bacterial growth. 

After the period of incubation, the zone of inhibition was mea-
sured, tabulated and compared with reference antibiotic discs.

Testing for synergistic antibiotic and honey combinations 
by AST : To evaluate the combined antimicrobial activity of an-
tibiotics and honey to check if there is any synergistic activity, 
well diffusion tests were repeated by preparing the agar plates 
with wells as done before. Antibiotic discs used for sensitivity 
test were saturated with 50 μl of honey. The same procedure 
as in AST was applied.
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RESULTS AND DISCUSSION

Isolation and Characterisation of microorganisms : Identi-
fication and characterization of microorganisms till genus and 
species level was done as per Bergey’s manual. The microor-
ganisms isolated from the throat swab samples were found to 
be Staphylococcus aureus, Streptococcus pyogenes, Strepto-
coccus mitis, Micrococcus luteus and S.saprophyticus (Table 
1). These organisms were tested for their sensitivity against 
commonly used antibiotics, honey and antibiotics in combina-
tion with honey.

Table 1: Characterization of the microorganisms isolated from clinical sample

Sample Media 1 Gram 
staining

Media 2 Colony 
type

Cata-
lase test

MSA Glucose 
ferent
ation

Op-
tochin 
disc test

Novo-
biocin
Disc test

Bile
esculin
test

Spe-
cies 
Identi-
fied

A 25 
years

Nutrient 
Agar

Gram 
positive 
Cocci

Blood 
Agar

Β
hemo-
lysis

Nega-
tive

Resis-
tant

S.mitis

B 22 
years

Nutrient 
Agar

Gram 
positive 
Cocci

Blood 
Agar

α hemo-
lysis

Positive Nega-
tive with 
no pig-
mented 
colony

resistant S.sap-
rophyt-
icus

C 45 
years

Nutrient 
Agar

Gram 
positive 
Cocci

Blood 
Agar

Positive Nega-
tive but 
colony 
is pig-
mented

Negative M.lute-
us

D 52 
years

Nutrient 
Agar

Gram 
positive 
Cocci

Blood 
Agar

α hemo-
lysis

Positive positive S.au-
reus

E 32 
years

Nutrient 
Agar

Gram 
positive 
Cocci

Blood 
Agar

β
he-
mo-lysis

Nega-
tive

Positive S.pyo-
genes

Antibiotic sensitivity test : For all the five organisms, Strep-
tococcus mitis, Staphylococcus saprophyticus, Micrococcus 
luteus, Staphylococcus aureus and Streptococcus pyogenes 
that were isolated and characterised, were subjected to an-
tibiotic sensitivity test against commonly used antibiotics like 
Amoxicillin, Ampicillin, Erythromycin to treat Upper Respiratory 
Tract such as Pharyngitis, Tonsillitis, Sinusitis and Common 
Cold infections.

The antibacterial activity of honey (Dabur) against the men-
tioned five organisms was tested by the same method de-
scribed previously. In addition, the synergistic antimicrobial 
activity of different antibiotics with honey was also tested.

The comparative  studies of the antimicrobial  activity of antibi-
otics alone, honey alone and their  synergistic  effect indicated 
that honey in combination with antibiotics showed better an-

timicrobial activity against  all the  microorganisms  isolated  
from  tonsilar surface, viz. Staphylococcus  aureus,  Staph-
ylococcus  saprophyticus,  Streptococcus  pyogenes,  and  
Streptococcus  mitis.

From the results, it could be concluded that some strains that 
were resistant to antibiotics like Staphylococcus aureus were 
sensitive to honey, so when both honey and antibiotics were 
combined, the resistant bacterial strains became sensitive to 
them and thus resistance to drug by microorganisms could be 
overcome.

It also showed that antibiotics like Erythromycin showed very 
good activity against the bacterial strains like Micrococcus 
luteus and Staphylococcus saprophyticus. But, showed very 
little activity in case of Staphylococcus aureus and Strepto-
coccus pyogenes (Table 2 & Fig. 1), that were known to be 
resistant to most of the antibiotics available. However, the an-
tibacterial activity of these antibiotics was increased to almost 
double when they were used in combination with honey. Strep-
tococcus pyogenes did not show any sensitivity with Ampicillin 
and Amoxicillin, but synergistic activity of these two antibiotics 
along with honey was observed (Table 4 & Fig. 3). Thus honey 
showed positive results in these two cases and strains that 
were resistant to antibiotics become sensitive when both hon-
ey and antibiotics were used in combination (Table3, Table 4, 
Fig. 2 & Fig. 3).
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Table 2: Antimicrobial activity of different antibiotics on 
different microorganisms

Organism Antimicrobial 
Agent

Zone Of 
Inhibition (mm)

Micrococcus 
luteus

Erythromycin 13

Amoxicillin 16

Ampicillin -

Staphylococcus 
aureus

Erythromycin 5

Amoxicillin -

Ampicillin -

Streptococcus
mitis

Erythromycin 9

Amoxicillin 7.5

Ampicillin -

Staphylococcus 
saprophyticus

Erythromycin 10

Amoxicillin -

Ampicillin 5

Streptococcus 
pyogenes

Erythromycin 7

Amoxicillin -

Ampicillin -

Figure 1: Effect of different antibiotics against the five 
microorganisms isolated from the clinical samples

Table 3: Effect of honey on the microorganisms isolated 
from the clinical samples

S. No. Microorganisms Zone of inhibi-
tion

1 Micrococcus luteus 9

2 Streptococcus mitis 7

3 Staphylococcus aureus 8

4 Staphylococcus saprophyt-
icus

5.1

5 Streptococcus pyogenes 4.5

Figure 2: Effect of honey against the different microor-
ganisms isolated from clinical throat swab samples

Table 4: Synergistic activity of Honey and antibiotic 
against the organisms isolated from the clinical samples

Sample Micro-
organisms

Antimicrobial Agent 
Used

Zone of 
Inhibition (mm)

Micrococcus 
luteus

Erythromycin+Honey
Ampicillin+Honey
Amoxicillin+Honey

19
9
16

Staphylococcus 
aureus

Erythromycin + Honey
Amoxicillin + Honey
Ampicillin + Honey

10
7
8.1

Streptococcus 
mitis

Erythromycin + Honey
Amoxicillin + Honey
Ampicillin + Honey

12
9
14

Staphylococcus 
saprophyticus

Erythromycin + Honey
Amoxicillin + Honey
Ampicillin + Honey

13
8
6

Streptococcus 
pyogenes

Erythromycin + Honey
Amoxicillin + Honey
Ampicillin + Honey

10
7
9

Figure 3: Synergistic activity of honey and antibiotics 
against five microorganisms isolated against clinical 

throat swab samples

CONCLUSION : The bacteria present on the surface and core 
of URT are found to be β-lactamase producers, so they show 
multiple drug resistance. This led to the need of an alterna-
tive antimicrobial agent to fight against the drug resistance of 
microorganisms. Honey   has   played  a  vital  role  in  the  
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rejuvenation  of  worse  condition  created by  the infections of 
microorganisms. 

Microbial resistance to honey has never been reported, which 
makes it a very promising topical antimicrobial agent against 
the infection of antibiotic resistant bacteria. Hence honey has 
been used as a last resort medication.

Thus, the objective of this study was to characterize the mi-
croflora causing upper respiratory infections and to study the 
antibacterial activity of honey and antibiotics, alone and in 
combination against these infections.

The synergistic activity of honey and the commonly used 
antibiotics was checked against all the isolated microorgan-
isms. The results showed that antibiotics were more effective 
in combination with honey against all the isolated bacterial 
strains, than when they were used alone. Thus, honey can be 
used as an alternative in the coming future to fight against the 
drug resistance of microorganisms.
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SYNTHESIS, CHARACTERIZATION AND ANTI-MICROBIAL INVESTIGATIONS OF NOVEL 2-(4-SUBSTI-
TUTED-PIPERAZIN-1-YL)-3-[1-ACETYL-3-(SUBSTITUTED-PHENYL)-4,5-DIHYDRO-1H-PYRAZOL-5-YL]

QUINOLINE DERIVATIVES 

Nivedita R Desai1, Krishnaswamy G2, Aruna Kumar D B2 and S. Sreenivasa2*

1Post Graduate Dept. of Chemistry, Ramaiah College of Arts, Science and Commerce, M.S. Ramaiah Nagar, Bangalore-560054, 
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In the present study novel 2-(4-substituted-piperazin-1-yl)-3-[1-acetyl-3-(substituted-phenyl)-4,5-dihydro-1H-pyrazol-5-yl]quinoline 
derivatives (4a-h) were synthesized from the starting material 2-chloro-3-carbaldehydequinoloine (1) through C-N bond coupling 
with substituted piparzines to get (2a-b), which  on reaction with substituted acetophenones gave chalcone derivatives (3a-h) by 
Claisen Schmidt reaction. The compounds (3a-h) on cyclisation with hydrazine hydrate gave the title compounds. The structures of 
the newly synthesized compound were characterized spectroscopic techniques such as FTIR, 1HNMR and LCMS analysis. Finally 
the compounds were subjected to in-vitro antimicrobial studies. The results revealed that the synthesized compounds exhibited 

moderate to good activity.

Key words; Piperazine, Pyrazol, Quinoline, anti-microbial 
activity.

Pyrazoles are the chemical compounds having a five-mem-
bered heterocyclic ring  with two nitrogen atoms  at 1st 

and 2nd  position. Pyrazole derivatives, have shown good 
pharmacological effects and have potential biological activities 
such as, anti-inflammatory1, antiviral2, anti- microbial3, anti-
convulsant4, antitumor5, fungicidal activities 6 and antihista-

minic7. The pyrazole moiety has important role in some drugs 
structure, for example, some arylpyrazole derivatives have 
anti-HIV-1 activity8-10 and some pyrazole-3-carbox- amide 
moiety has anti-CB1 cannabinoid ability11. In view of the vari-
ous activities shown by pyrazole derivatives, it was planned to 
design and synthesize the pyrazole derivatives of quinoline. 
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Also it was contemplated to carry out the antimicrobial investi-
gations of the synthesized derivatives. 

2. MATERIALS AND METHODS : All reagents were pur-
chased from sigma Aldrich, SD Fine, Spectrochem and used 
without further purification. Solvents were of analytical grade 
and freshly distilled prior to use. The homogeneity of the com-
pounds was monitored by thin layer chromatography (TLC) on 
silica gel 40 F254 coated on aluminium plates, visualized by 
UV light. Column chromatography was carried out on silica gel 
60-120 and active alumina with mixed solvents (hexane/ethyl 
acetate).  Melting points were determined using open capil-
lary tubes. IR spectra were recorded using JASCO FTIR-4100 
spectrophotometer as KBr disc in the range of 4000-400 cm-
1All 1H NMR spectra were recorded on a JEOL 300 or 400 
MHz instrument, using TMS (tetramethylsilane) as an internal 
standard. All chemical shifts (δ) are reported in parts per mil-
lion (ppm) downfield from tetramethylsilane. Mass analyses 
were recorded using a waters Alliance separation module with 
C18 column. The spectroscopic evidence of IR, 1H NMR, , 
13C NMR and LCMS of the newly synthesized compounds es-
tablish the structures of the synthesized compounds.

3. EXPERIMENTAL : General methodology towards the syn-
thesis of 2-(4-substituted-piperazin-1-yl)-3-[1-acetyl-3-(sub-
stituted-phenyl)-4,5-dihydro-1H-pyrazol-5-yl]quinoline deriva-
tives (4a-h)

The synthesis of the title compounds involves a multi-step 
synthesis from acetanilide as outlined in Scheme. Acetan-
ilide on Vilsmeier Haack reaction with DMF/POCl3 gave 
2-chloro-3-carbaldehydequinoloine 1. The obtained compound 
undergoes C-N coupling reaction with substituted N-meth-
yl/N-ethyl piperazine under basic condition to give 2-pipera-
zine-3-carbaldehyde quinolione derivatives (2a-b). The com-
pound (2a-b) undergoes Claisen Schmidt reaction with various 
substituted acetophenones under dry grinding basic condi-
tions to give 2-piperazine-3-chalcone derivative of quinolone 
(3a-h)12. Finally (3a-h) on reaction with hydrazine hydrate 
underwent cyclisation under reflux condition in acetic acid to 
afford 2-(4-substituted-piperazin-1-yl)-3-[1-acetyl-3-(substitut-
ed-phenyl)-4,5-dihydro-1H-pyrazol-5-yl]quinoline derivatives 
(4a-h). 

Scheme

Reagents and conditions: i) DMF/POCl3, Acetanilide, 800C 
10-12h, ii) Subsituted piperazine, K

2
CO3, overnight heating 

at 1200C, DMF, iii). Substituted aromatic ketones, NaOH, 
Grind, RT, 10 min; iv) Hydrazine hydrate in Acetic acid reflux 
at 120oC, 5hrs.

The synthesis of the title compounds involves the multi-step 
sequence of reactions. The steps (i) to (iii) have been reported 
from our lab as per refernec-12. The final step that is step (iv) 
is explained in the following section.

Step-4: Synthesis of substituted piperazine quinoline pyr-
azole derivatives (4a-h) 

Quinoline chalcone 3a (1000mg, 0.0028mmol), hydrazine 
hydrtae (199mg, 0.002211mmol) and acetic acid (253mg, 
0.00633 mmol) were refluxed for 5 hrs  at 120oC. The progress 
of the reaction was monitored by thin layer chromatography. 
After the completion of reaction, the reaction mixture was 
poured into water and extracted to ethyl acetate. The organic 
layer was washed with water, dried and concentrated under 
vacuum using rotary evaporator to get solid compound (4a) 
further the compound was purified by column chromatography 
using 60-120 mesh silica gel. The compounds (4b-h) were pre-
pared following similar procedure. 

4. ANTIBACTERIAL ACTIVITY : 

Synthesized quinoline derivatives (4a-h) were screened 
against the four bacterial strains; Klebsiella aerogenes (NCMI-
2098), Escherichia coli (NCMI-5051), Psedomonas aerugino-
sa (NCMI-2242) and Staphylococcus aereus (NCMI-5022) for 
their antibacterial activity, in DMSO by Disc Diffusion method 
on nutrient agar medium. Sterile discs of 3 mm diameter were 
used, standard drug Ciprofloxacin was procured from Himedia, 
Mumbai was used.

4.1 Experimental Procedure: 

Disc diffusion method13 was adopted for the study for all the 
newly synthesized compounds for their antibacterial activity. 
Each petri plate with sterile nutrient agar medium14 (Muel-
ler-Hinton agar) (15 mL) were uniformly inoculated with cul-
tures of Gram positive and Gram negative bacterial strains 
respectively. The test compounds (4a-h) were prepared at 
concentration 10 and 20 μg 50 μL-1 using dimethylsulfoxide 
(DMSO) according to the Minimum Inhibitory Concentration 
(MIC) values obtained from micro dilution method as given in 
Table 1. Ten sterile discs (3 mm dia) of 22 batches were dis-
pensed to screw capped bottles to which 3 mL of 10 and 20 
μg 50 μL-1 test samples were added respectively. The treat-
ment also included equivalent amount of dimethylsulfoxide as 
negative control and standard Ciprofloxacin (CIPRO) 10 μg 50 
μL-1 as poititve control for comparison. For each treatment, 
triplicate were maintained and incubated at 37 ± 2 °C for 24 
h and zone of inhibition was measured in mm. Evaluation of 
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Table 1: Antibacterial activity Minimum Inhibitory Con-
centration (MIC) values of (4a-h), derivatives

Bacterial Stains Conc. (μg 50 
μL-1)

 Compounds

(4a-h)

K. aerogenes 2.5 +

5.0 +

10 -

20 -

E.coli 2.5 +

5.0 +

10 -

20 -

P.aeruginosa 2.5 +

5.0 +

10 -

20 -

S. aereus 2.5 +

5.0 +

10 +

20 -

antibacterial activity of all the  compounds (4a-h) were done 
and were reported in Table 2.

4.2. Minimum inhibitory concentration [MIC]: 

A series of test tubes containing 2.5, 5, 10 and 20 μg mL-1 
concentration of all the series of synthesized compounds with 
Mueller Hinton broth was inaculated with required amount of 
the bacterial strains to obtain the microorganism suspension, 
which would contain 105 colony units per mili liter. One pos-
itive control tube was prepared with the addition of standard 
Ciprofloxacin and another blank tube without microorganisms. 
All the tubes were incubated at 37oC for 24 h, after incuba-
tion period UV-visible spectrometer was used to record the 
turbidity produced in each test tubes. The minimum inhibitory 
concentration was considered to be concentrations at which 
turbidity was minimal or same as blank. The observed MICs 
are presented in Table 1.

Statistical Analysis: 

The data of antibacterial study was expressed as Mean ± S.E 
of triplicates. The difference in values at **p≤0.01 was consid-
ered as statistically significant. The analysis of variance (ANO-
VA) was performed using ezANOVA (version 0.98) software to 
determine the mean and standard error of the inhibition zone 
in antibacterial activity. +: Presence of Growth; -: Absence of Growth

Table 2: Antibacterial activity of pyrazole derivatives (4a-h) derivatives of quinoline

Code Conc. 
(μg 50 μL-1)

K. aerogenes (Mean±SE) E.coli (Mean±SE) P.aeruginosa (Mean±SE) S. aereus (Mean±SE)

CIPRO 10 13.10±0.66 14.16±0.18 12.32±0.44 15.16±0.33
4a 10 5.31±0.65** 2.15±0.25** 3.15±0.25** 3.15±0.33**

20 7.87±0.62** 5.45±0.33** 5.21±0.26** 5.20±0.23**
4b 10 4.20±0.21** 5.25±0.17** 3.80±0.27** 2.11±0.31**

20 7.97±0.33** 6.41±0.48** 6.15±0.75** 4.85±0.16**
4c 10 2.15±0.25** 6.12±0.26** 5.51±0.65** 5.21±0.26**

20 5.75±0.31** 8.15±0.20** 7.87±0.62** 5.15±0.25**
4d 10 3.12±0.99** 2.15±0.25** 5.21±0.26** 3.45±0.33**

20 5.83±0.25** 5.75±0.31** 3.80±0.27** 5.25±0.17**
4e 10 2.29±0.29** 4.20±0.21** 2.29±0.29** 5.41±0.48**

20 6.15±0.75** 7.57±0.33** 6.15±0.75** 6.12±0.26**
4f 10 3.23±0.44** 3.12±0.92** 5.51±0.65** 3.15±0.20**

20 3.80±0.27** 5.83±0.25** 7.87±0.62** 7.15±0.25**
4g 10 2.15±0.25** 5.51±0.65** 2.17±0.21** 3.75±0.31**

20 5.75±0.31** 7.87±0.62** 5.00±0.51** 4.20±0.21**
4h 10 2.17±0.21** 4.20±0.21** 2.29±0.29** 2.57±0.33**

20 5.00±0.51** 7.97±0.33** 5.75±0.31** 6.12±0.92**
Control - - - - -

Values are the mean ± standard error of mean (SEM) of clear zone. Symbols represent

statistical significance, **p≤0.01 as compared with the control group.

CIPRO: Standard Ciprofloxacin. Control: Dimethyl sulfoxide
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5. ANTIFUNGAL ACTIVITY: All the synthesized compounds 
were screened for their in vitro antifungal activity against As-
pergillus niger and Aspergillus flavus respectively in dimethyl 
sulfoxide by using posined food technique15. Potato Dextrose 
Agar (PDA) media was prepared according to the standard 
procedure and about 15 mL of it was poured into each petri 
plates, allowed to solidify and were kept at 30oC to remove any 
moisture content present. Fungal cultures of seven days old 
were spread out uniformly on the potato dextrose agar (PDA) 
media using sterilized L-shaped glass rod and was allowed to 
stand for 10-15 min to attain proper adsorption of the culture 
on the surface. Small wells of size (3 mm dia) were bored in to 
the PDA media with the help of cork-borer. Test samples (4a-h, 
1 mL) with concentration 10 and 15 μg 50 μL-1 according to 
the Minimum Inhibitory Concentration (MIC) values obtained 
from micro-dilution method as given in Table 3, were loaded 
into the wells of the plates respectively. The treatment included 
equivalent amount of dimethyl sulfoxide as negative control 
and standard drug Ketoconazole (KETO) 10 μg 50 μL-1 as 
poititve control for comparison. For each treatment, triplicate 
were maintained and incubated at 26 ± 2 °C for 7 days and 
zone of inhibition was measured in mm. evaluation of antifun-
gal activity of all the compounds (4a-h) were done and were 
reported in Table 4.

5.1 Minimum inhibitory concentration [MIC]: A series of 
test tubes containing 2, 5, 10 and 15 μg mL-1 concentration 
of all the series of synthesized compounds with Potato Dex-
trose broth was immunized with required amount of the fungal 
strain to obtain the microorganism suspension, which would 
contain 105 colony units per mili liter. One positive control tube 
was prepared with the addition of standard Ketoconazole and 

Table 3: Antifungal activity Minimum Inhibitory Con-
centration (MIC) values of chalcones pyrazoles (4a-h), 

derivatives

Fungal Stains Conc. (μg 50 
μL-1)

Compounds

(5a-h)

Aspergillus niger 2.5 +

5.0 +

10 -

20 -

Aspergillus flavus 2.5 +

5.0 +

10 -

20 -

+: Presence of Growth; -: Absence of Growth

another blank tube without microorganisms. All the tubes were 
incubated at 26 oC for 7 days, after incubation period UV-vis-
ible spectrometer was used to record the turbidity in each test 
tube. The minimum inhibitory concentration was considered to 
be concentrations at which turbidity was minimal or same as 
blank. The observed MICs are presented in Table 3.

Statistical Analysis : The data of antifungal study was ex-
pressed as Mean±S.E of triplicates. The difference in values 
at **p≤0.01 was considered as statistically significant. The 
analysis of variance (ANOVA) was performed using ezANOVA 
(version 0.98) software to determine the mean and standard 
error of the inhibition zone in antifungal activity.

Table 5: Antifungal activity of pyrazole derivatives (4a-h) derivatives of quinoline

Code Conc. (μg 50 μL-1) Aspergillus niger (Mean±SE) Aspergillus flavus (Mean±SE)

KETO 10 13.10±0.66 14.16±0.18
4a 10 4.60±0.33** 2.85±0.16**

20 6.30±0.28** 5.21±0.26**
4b 10 3.50±0.45** 2.15±0.25**

20 5.50±0.31** 5.75±0.31**
4c 10 4.10±0.21** 2.29±0.29**

20 6.23±0.28** 6.15±0.75**
4d 10 3.15±0.33** 5.51±0.65**

20 5.20±0.23** 7.87±0.62**
4e 10 4.11±0.31** 5.21±0.26**

20 2.85±0.16** 3.80±0.27**
4f 10 5.61±0.26** 2.29±0.29**

20 3.80±0.27** 6.15±0.75**
4g 10 2.15±0.25** 5.51±0.65**

20 5.75±0.31** 7.87±0.62**
4h 10 2.17±0.21** 4.20±0.21**

20 5.00±0.51** 7.97±0.33**
Control - - -

Values are 

the mean ± 

standard error 

of mean (SEM) 

of clear zone. 

Symbols repre-

sent

statistical 

significance, 

**p≤0.01 as 

compared with 

the control 

group.

KETO: Stan-

dard Keto-

conazole. Con-

trol: Dimethyl 

sulfoxide
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6. RESULTS AND DISCUSSION 

Spectral interpretation: The structures of the newly synthe-
sized derivatives were confirmed from spectroscopic evidence 
of IR, 1HNMR, 13CNMR and LCMS spectrometry. In the IR 
spectrum of compound 4a i.e., 2-(4-methylpiperazin-1-yl)-
3-[1-acetyl-3-(phenyl)-4,5-dihydro-1H-pyrazol-5-yl]quinoline 
characteristics peaks were observed at 2995 cm-1  for Aro-
matic C-H stretching, at 2850 cm-1 for C-H  stretching of the 
alkyl group. At 1650 Cm-1 C=O stretching, at 1625 cm-1 C=N 
stretching and at 1375 cm-1 C-N peaks were observed. In its 
1H NMR aromatic protons of the molecule were observed with 
different multiplicities at δ 7.882-7.861 (d, 1H, Ar-H), 7.723(t, 
2H, Ar-H), 7.666 (s, 1H, Ar-H), 7.622-7.602 (d, 2H, Ar-H), 
7.556(t, 1H, Ar-H), 7.408-7.399 (d, 3H, Ar-H), 7.332(t, 1H, Ar-
H). Pyrazole ring protons were observed at δ 5.931-5.891(dd, 
1H, H-5, -CH) and at 3.883-3.809(dd, 1H, H-4a, CH2), 3.026-
2.970 (dd, 1H-4a, Pyrazole-CH2). The piparazine ring pro-
tons were observed at δ 3.6479 (br S, 2H, NCH2,), 3.246 (t, 
2H, NCH2,), 2.665 (br s, 4H, N(CH2)2). 2.520 (s, 3H, NCH3) 
and the acetyl methyl protons were observed at δ 2.379(s, 
3H, COCH3) confirming the structure of the final molecule. 
In the 13C NMR spectrum different peaks were observed at 
δ 169.055, 159.585, 154.506, 146.703, 133.084, 131.257, 
130.570, 130.534, 129.275, 128.820, 127.830, 127.364, 
126.685, 126.110, 125.029, 56.676, 55.406, 50.709, 46.228, 
42.642, 22.011 for the various carbon atoms of the molecule. 
In the LCMS spectrum molecular ion peak at m/z 414(M+) con-
firms the assigned structure. The spectroscopic details of the 
other derivatives (4b-h) were summarized below. 

2-(4-methylpiperazin-1-yl)-3-[1-acetyl-3-(4-chloro-phenyl)-
4,5-dihydro-1H-pyrazol-5-yl]quinoline (4b):

IR (KBr): 2994cm-1 (Ar-CH str), 2840 cm-1 (C-H, Str), 1702 
cm-1 (>CO str), 1623cm-1 (C=N Str), 1375 cm-1 (C-N Str), 
835 Cm-1 (Ar-Cl)
1H NMR (400 MHz, CDCl3): δ 7.86-7.84 (d, 1H, Ar-H), 7.71 (t, 
2H, Ar-H), 7.64 (s, 1H, Ar-H), 7.61-7.60 (d, 1H, Ar-H), 7.51 (d, 
2H, Ar-H), 7.39-7.34 (d, 2H, Ar-H), 5.90-5.88 (dd, 1H, H-5, Pyr-
azole-CH), 3.86-3.81 (dd, 1H, H-4a, Pyrazole-CH

2
), 3.63 (br S, 

2H, NCH
2
, Piparzine), 3.21 (t, 2H, NCH2, Piparzine), 3.01-2.96 

(dd, 1H-4a, Pyrazole-CH
2
),  2.62 (br s, 4H, N(CH

2
)2), 2.50 (s, 

3H, NCH
3
), 2.31 (s, 3H, COCH

3
). 

13CNMR (CDCl
3
, ppm):- 169.081, 159.542, 154.523, 146.891, 

136.554, 135.232, 133.151, 130.144, 129.256, 128.491, 
127.834, 127.413, 126.123, 125.146, 123.853, 56.651, 
55.812,   50.697, 46.692, 46.221, 22.011

MS: m/z 447(M+). 

2-(4-methylpiperazin-1-yl)-3-[1-acetyl-3-(4-bromo-phenyl)-
4,5-dihydro-1H-pyrazol-5-yl]quinoline (4c):

IR (KBr): 2999 cm-1 (Ar-CH str), 2855 cm-1 (C-H, Str), 1700 
cm-1 (>CO str), 1622cm-1 (C=N Str), 1374 cm-1 (C-N Str);

1H NMR (400 MHz, CDCl3): δ 7.88-7.86 (d, 1H, Ar-H), 7.70 (t, 
1H, Ar-H), 7.59 (s, 1H, Ar-H), 7.61-7.58 (d, 2H, Ar-H), 7.53 (t, 
1H, Ar-H), 7.40-7.38 (d, 3H, Ar-H), 5.93-5.88 (dd, 1H, H-5, Pyr-

azole-CH), 3.85-3.79 (dd, 1H, H-4a, Pyrazole-CH
2
), 3.61 (br S, 

2H, NCH
2
, Piparzine), 3.24 (t, 2H, NCH

2
, Piparzine), 3.05-2.90 

(dd, 1H-4a, Pyrazole-CH
2
),  2.64 (br s, 4H, N(CH

2
)2), 2.52 (s, 

3H, NCH3), 2.30 (s, 3H, COCH3).

13CNMR (CDCl
3
, ppm):- 168.511, 159.763, 154.235, 146.641, 

137.715, 133.109, 130.792, 129.201, 128.257, 127.934, 
127.721, 126.294, 125.131, 125.041, 123.951, 56.601, 
55.192, 50.563, 46.301, 42.801, 22.133

MS: m/z 492(M+). 

2-(4-methylpiperazin-1-yl)-3-[1-acetyl-3-(4-methoxy-
phenyl)-4,5-dihydro-1H-pyrazol-5-yl]quinoline (4d):

IR (KBr): 3020cm-1 (Ar-CH str), 2950 cm-1 (C-H, Str), 1710 
cm-1 (>CO str), 1628cm-1 (C=N Str), 1365 cm-1 (C-N Str);

1H NMR (400 MHz, CDCl
3
): δ 7.86-7.83 (d, 1H, Ar-H), 7.71 

(t, 2H, Ar-H), 7.61 (s, 1H, Ar-H), 7.62-7.60 (d, 2H, Ar-H), 7.52 
(t, 1H, Ar-H), 7.40-7.39 (d, 3H, Ar-H), 5.92-5.89 (dd, 1H, H-5, 
Pyrazole-CH), 3.88-3.80 (dd, 1H, H-4a, Pyrazole-CH

2
), 3.73 

(s, 3H, OCH
3
), 3.64 (br S, 2H, NCH

2
, Piparzine), 3.24 (t, 2H, 

NCH2, Piparzine), 3.02-2.97 (dd, 1H-4a, Pyrazole-CH
2
),  2.62 

(br s, 4H, N(CH
2
)2), 2.52 (s, 3H, NCH

3
), 2.35 (s, 3H, COCH

3
).

13CNMR (CDCl
3
, ppm):- 168.914, 161.554, 159.623, 154.336, 

146.727, 133.120, 130.669, 129.286, 128.356, 127.864, 
127.421, 126.183, 125.042, 123.951, 114.263, 56.599, 55.530, 
55.447, 50.707, 46.273, 42.781, 22.036    MS: m/z 443(M+). 

2-(4-ethylpiperazin-1-yl)-3-[1-acetyl-3-(phenyl)-4,5-dihy-
dro-1H-pyrazol-5-yl]quinoline (4e):

IR (KBr): 3010cm-1 (Ar-CH str), 2945 cm-1 (C-H, Str), 1721 
cm-1 (>CO str), 1628cm-1 (C=N Str), 1377 cm-1 (C-N Str);
1H NMR (400 MHz, CDCl

3
): δ 7.85-7.82 (d, 1H, Ar-H), 7.70 (t, 

2H, Ar-H), 7.62 (s, 1H, Ar-H), 7.63-7.60 (d, 2H, Ar-H), 7.50 (t, 
1H, Ar-H), 7.41-7.39 (d, 3H, Ar-H), 5.93-5.88 (dd, 1H, H-5, Pyr-
azole-CH), 3.883-3.809 (dd, 1H, H-4a, Pyrazole-CH

2
), 3.62 (br 

S, 2H, NCH
2
, Piparzine), 3.22 (t, 2H, NCH

2
, Piparzine), 3.00-

2.97 (dd, 1H-4a, Pyrazole-CH
2
),  2.61 (br s, 4H, N(CH

2
)2), 2.51 

(s, 3H, NCH
3
), 2.37 (s, 3H, COCH

3
) , 1.98 (t, 3H, CH

2
-CH

3
)..

13CNMR (CDCl3, ppm):- 169.120, 159.571, 154.511, 146.710, 
133.121, 131.249, 130.592, 130.496, 129.301, 128.850, 
127.881, 127.8371, 126.712, 126.211, 125.040, 56.681, 
52.711, 52.391, 51.070, 42.658,  22.182, 12.079     MS: m/z 
427(M+). 

2-(4-ethylpiperazin-1-yl)-3-[1-acetyl-3-(4-chlorophenyl)-
4,5-dihydro-1H-pyrazol-5-yl]quinoline (4f):

IR (KBr): 2995cm-1 (Ar-CH str), 2850 cm-1 (C-H, Str), 1700 
cm-1 (>CO str), 1625cm-1 (C=N Str), 1375 cm-1 (C-N Str);
1H NMR (400 MHz, CDCl

3
): δ 7.88-7.86 (d, 1H, Ar-H), 7.70 (t, 

1H, Ar-H), 7.59 (s, 1H, Ar-H), 7.61-7.58 (d, 2H, Ar-H), 7.53 (t, 
1H, Ar-H), 7.40-7.38 (d, 3H, Ar-H), 5.93-5.88 (dd, 1H, H-5, Pyr-
azole-CH), 3.85-3.79 (dd, 1H, H-4a, Pyrazole-CH

2
), 3.61 (br S, 

2H, NCH
2
, Piparzine), 3.24 (t, 2H, NCH

2
, Piparzine), 3.05-2.90 

(dd, 1H-4a, Pyrazole-CH
2
),  2.64 (br s, 4H, N(CH

2
)2), 2.52 (q, 

2H, NCH
3
), 2.30 (s, 3H, COCH

3
), 2.11 (t, 3H, CH2-CH3).
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13CNMR (CDCl3, ppm):- 169.156, 159.681, 154.611, 
146.912, 136.513, 135.121, 133.314, 130.051, 129.316, 
128.236, 127.891, 127.431, 126.151, 125.173, 123.711, 
56.692, 52.832, 51.432, 52.413,  42.611, 22.058, 12.152

MS: m/z 461(M+). 

2-(4-ethylpiperazin-1-yl)-3-[1-acetyl-3-(4-bromophenyl)-
4,5-dihydro-1H-pyrazol-5-yl]quinoline (4g):

IR (KBr): 2999cm-1 (Ar-CH str), 2912 cm-1 (C-H, Str), 1705 
cm-1 (>CO str), 1623cm-1 (C=N Str), 1369 cm-1 (C-N Str);
1H NMR (400 MHz, CDCl

3
): δ 7.87-7.84 (d, 1H, Ar-H), 7.69 (t, 

1H, Ar-H), 7.58 (s, 1H, Ar-H), 7.60-7.57 (d, 2H, Ar-H), 7.52 (t, 
1H, Ar-H), 7.40-7.36 (d, 3H, Ar-H), 5.93-5.88 (dd, 1H, H-5, Pyr-
azole-CH), 3.85-3.77 (dd, 1H, H-4a, Pyrazole-CH2), 3.59 (br 
S, 2H, NCH

2
, Piparzine), 3.24 (t, 2H, NCH

2
, Piparzine), 3.05-

2.90 (dd, 1H-4a, Pyrazole-CH
2
),  2.64 (br s, 4H, N(CH

2
)2), 2.52 

(s, 3H, NCH
3
), 2.32 (s, 3H, COCH

3
), 2.02 (t, 3H, CH

2
-CH

3
).

13CNMR (CDCl3, ppm):- 168.556, 159.751, 154.291, 146.623, 
137.171, 133.120, 130.231, 129.301, 128.221, 127.911, 
127.701, 126.304, 125.130, 125.011, 123.891, 56.557, 52.911, 
52.231, 51.182, 42.84, 22.151, 12.067,

MS: m/z 506(M+). 

2-(4-ethylpiperazin-1-yl)-3-[1-acetyl-3-(4-methoxyphenyl)-
4,5-dihydro-1H-pyrazol-5-yl]quinoline (4h):

IR (KBr): 3011cm-1 (Ar-CH str), 2869 cm-1 (C-H, Str), 1711 
cm-1 (>CO str), 1629cm-1 (C=N Str), 1373 cm-1 (C-N Str);
1H NMR (400 MHz, CDCl

3
): δ 7.882-7.861 (d, 1H, Ar-H), 

7.723(t, 2H, Ar-H), 7.666 (s, 1H, Ar-H), 7.622-7.602 (d, 2H, Ar-
H), 7.556(t, 1H, Ar-H), 5.93-5.86 (dd, 1H, H-5, Pyrazole-CH), 
3.87-3.80 (dd, 1H, H-4a, Pyrazole-CH

2
), 3.78 (s, 3H, OCH

3
), 

3.61 (br S, 2H, NCH
2
, Piparzine), 3.20 (t, 2H, NCH

2
, Pipar-

zine), 3.00-2.98 (dd, 1H-4a, Pyrazole-CH
2
),  2.59 (br s, 4H, 

N(CH
2
)2), 2.48 (s, 3H, NCH

3
), 2.40 (s, 3H, COCH

3
), 2.06 (t, 

3H, CH
2
-CH

3
).

13CNMR (CDCl
3
, ppm):- 168.891, 161.568, 159.583, 154.294, 

146.793, 133.019, 131.056, 129.315, 128.401, 127.821, 
127.379, 125.052, 126.175, 123.933, 114.291, 56.601, 55.516, 
52.814, 52.354, 51.231, 42.613, 22.081, 13.011

MS: m/z 457(M+). 

Antibacterial activity: A detailed minimum inhibitory concen-
trations (MIC) investigation of all the test samples at different 
concentrations of 2.5, 5, 10 and 20 μg 50 μL-1 against  the 
above mentioned bacterial strains respectively were studied 
and the data‘s are given in Table 1. Minimum inhibitory con-
centrations (MIC) obtained by micro dilution method were ob-
served to be 10 μg and 20 μg 50 μL-1 respectively for different 
bacterial strains given in Table 2. Further compounds were 
screened at 10 μg and 20 μg 50 μL-1 against all the bacterial 
strains. Results of the antibacterial screening data revealed 
that all the pyrazole derivatives of quinoline (4a-h) showed 
moderate activity against all the strains compared to standard 
drug Ciprofloxacin.

Anti-fungal activity: Detailed minimum inhibitory 
concentration examination of test samples for activity at differ-
ent concentrations (2, 5, 10 and 15 μg 50 μL-1) against the se-
lected two  strains of fungaii was done and the, data‘s given in 
Table 3. Minimum inhibitory concentrations (MICs) obtained by 
micro dilution method were observed to be 10 μg and 15 μg 50 
μL-1. Further all the six series of compounds were screened at 
10 and 20 μg 50 μL-1 against all the fungal strains. Analysis of 
antifungal screening data of compounds revealed that tested  
derivatives (4a-h) showed moderate to good activity against 
the tested strains data given in Table 4. It is evident from the 
tabulated data that all the tested compounds showed less to 
significant activity against all the tested strains compared to 
standard drug Ketoconazole.

Conclusion: We have synthesized the novel 2-(4-substituted-
piperazin-1-yl)-3-[1-acetyl-3-(substituted-phenyl)-4,5-dihydro-
1H-pyrazol-5-yl]quinoline derivatives (4a-h) through C-N bond 
coupling, Claisen Schmidt reaction followed by cyclisation 
reaction.  The structures of the newly synthesized compound 
were characterized spectroscopic techniques such as FT-IR, 
1H NMR, 13C NMR and LCMS analysis. Finally the com-
pounds were subjected to in-vitro antimicrobial studies. The 
results revealed that the synthesized compounds exhibited 
moderate to good activity. 
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EFFECT OF WATER SOLUBLE CARBON NANOTUBE IN THE GROWTH OF WHEAT 
(TRITICUMAESTIVUM)

*Madavi Sunitha, **Dr.Shet Prakash M
* Asst. Prof., Dept. of studies and research in Chemistry,** Dept. of Chemistry, University College of Science, 

Tumkur University,Tumkur-572103 ,*sanny.iit@gmail.com, ** shirsatpm@gmail.com
Carbon, often hailed as the “building block of life,” is an element with a remarkable natural history.  The story of carbon is the story of 
some of the biggest scientific discoveries and controversies of the last two centuries, from evolutionary biology to synthetic biology, 
from the industrial revolution to climate change.Over last few years, there have been extensive studies to understand the influence 
of nanomaterials on the growth of different types of plants.

Water soluble carbon nanotube (wsCNT) facilitates faster germination and growth than those without nanotubes. The germination 
and growth rate of Wheat (TriticumAestivum) in presence of wsCNT (of different concentrations) and in absence of it was studied. 
The germination and growth rate was markedly higher for seeds that germinated on medium containing CNTs compared to medium 
lacking it.Thus, may have revolutionary use in agriculture, horticulture and the energy sector related to biofuels.

Keywords : Water soluble carbon nanotube (wsCNT),Effect, Growth, Wheat.

In 1985, a confluence of events led to an unexpected and un-
planned experiment with a new kind of microscope resulting 

in the discovery of a new molecule made purely of carbon – 
the very element chemists felt there was nothing more to learn 
about. Buckyballs – sixty carbon atoms arranged in a soccer 
ball shape – had been discovered and the chemical world, not 
to mention the physical and material worlds, would never be 
the same.

In fact, what had been discovered was not just a single new 
molecule but an infinite class of new molecules: the fullerenes. 
Each fullerene – C60, C70, C84, etc. – possessed the essen-
tial characteristic of being a pure carbon cage, each atom 
bonded to three others as in graphite. Unlike graphite, every 
fullerene has exactly 12 pentagonal faces with a varying num-
ber of hexagonal faces.

In actuality, however, carbon nanotubes had been discov-
ered 30 years earlier, but had not been fully appreciated at 
that time. In the late 1950s, Roger Bacon at Union Carbide, 

found a strange new carbon fibre while studying carbon under 
conditions near its triple point. He observed straight, hollow 
tubes of carbon that appeared to consist in graphitic layers of 
carbon separated by the same spacing as the planar layers of 
graphite. In the 1970s, Morinobu Endo observed these tubes 
again, produced by a gas-phase process. Indeed, he even ob-
served some tubes consisting in only a single layer of rolled-up 
graphite.

Figure . Graphene to Carbon nanotube

In 1991, after the discovery and verification of the fullerenes, 
Sumio Iijima of NEC observed multiwall nanotubes formed in 
a carbon arc discharge, and two years later, he and Donald 
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Bethune at IBM independently observed single-wall nano-
tubes – buckytubes. These pure carbon polymers could now 
be understood in the context of fullerenes, changing the per-
ception of them to molecules, with all that special designation 
implies. Nanotubes had been fullerenized. [1]

Nano Agriculture : There has been an extensive interest to 
investigate the ability of nanoparticles to penetrate plant cell 
walls and work as smart treatment-delivery systems in plants. 
Several research groups have reported that different types of 
nanoparticles are able to penetrate plant cell walls. There is 
an extensive interest in applying nanoparticles to plants for 
agricultural and horticultural use. To achieve the goals of “na-
no-agriculture”, detailed studies on the effects of nanotubes on 
seed germination and development of seedlings of valuable 
agricultural plant species are needed.carbon nanotubes (CNT) 
facilitates faster germination and growth than those without 
nanotubes.[3,4]The germination and growth rate of Wheat 
(Triticum Aestivum) in presence of CNTs (of different concen-
trations) and in absence of it was studied. The germination and 
growth rate was   markedly higher for seeds that germinated 
on medium containing CNTs compared to medium lacking it. 
Thus can having revolutionary in agriculture, horticulture and 
theenergysector, such as for production of biofuels.

Carbon nanotubes found to increase plant growth : Effect 
in growth rate of plant is a very interesting topic and it became 
more interesting when only one condition is changed while all 
remain same. In the Nature Preceding [3] Sarkar and co-work-
ers had shown that there is effect of wsCNT to the growth of 
gram plant. They have done complete study of the growth rate 
of gram plant with different concentration and also some other 
aspects like branching of plants. The presence of wsCNT in 
plants is also shown by the microscopic images.

Khodakovskaya andco-workers [4]they have planted tomato 
seeds in a biological standardagar Murashige and Skoog me-
dium (MS medium) contained carbon nanotubes.  The result-
ing measurements found that the carbon nanotube medium 
facilitated faster germination and growth than those without 
carbon nanotubes.  The nanotubes were found to penetrate 
the out layer of seeds, providing water with greater entry into 
the seeds, accelerating germination. [5]

The experiment studied 270 tomato seeds and a control group 
of 90 seeds.  The 270 sterile seeds were placed in a growth 
medium containing carbon nanotubes while the control group 
seeds were placed in a medium sans nanotubes.  Their find-
ings showed that 30% of the nanotube-exposed seeds had 
germinated within 3 days, an extremely significant find as 
none of the control group seeds had begun to sprout.  Within 4 

weeks, tomato seedlings exposed to the nanotubes had grown 
to twice the height of that of the control group. 

Experimental Section: All reagents were of analytical grade 
and were purchased from Sigma Aldrich.Thewater solublecar-
bon nanotubewassynthesized bythemethod reportedinrefer-
encesDubeyandSarkar (2005)

Synthesis of Carbon nanotube : Step (1)Candles were burnt 
and a beaker was put on its flames, using clamp stand. After 
the collection of soot, it was scratched from the inner side of 
the beaker. This collected candle soot was raw material for 
CNT.

Step (2) The collectedsoot was placed in a thimble made of 
Whatman filter paper andsequential purification of this soot 
was performed using Soxhlet extraction first by petroleum 
ether, followed by acetonitrile. Finally it was washed with water 
and acetone 3 times each. The soot was air-dried (using a 
lamp). [6]

Step (3) To synthesize water soluble carbon nanotube(wsCNT) 
the soot was oxidized with Nitric acid. For this it was put in a 
round bottom flask and 70%Nitric acid was added to it. Then 
it was kept on a reflux condenser for about 20 hrs.In this pro-
cess the carbon was oxidized to carbon dioxide and NO3 was 
reduced to NO2 and brown fumes came out. The heating was 
continued until the brown fumes would not stop. Then it was 
allowed to cool. Then the remaining amount was put in a bea-
ker (500ml) and about 300ml distilled water was added. It was 
allowed to settle for 5-6 hrs.Then the upper layer was decant-
ed off. This was done three times and remaining portion was 
put on the water bath for evaporation of remaining water until 
the removal of nitrate ion. It was repeated 2-3 times by adding 
water.[6]

Step (4) To separate water soluble and insoluble carbon nano-
tube, black powder from step 3 was sonicated in water. After 
sonication, it was allowed to settle. The upper layer containing 
water soluble CNT was decanted off and the particles which 
settled down were water insoluble.

Preparation of wsCNT solution of different concentration: 
10mg of purified wsCNT was weighed and dissolved in 1 liter 
of water and sonicated for 30 minutes to get a homogeneous 
solution of the concentration of 10 mg/liter.With a similar pro-
cess the solution of different concentration20, 40, 50, 100, 150 
mg of purified wsCNT were weighed and each of them were 
dissolved in 1 liter of water and sonicated each of the solution 
to get uniform concentrated solutions of 20, 40, 50, 100, 150 
mg/liter respectively.

Effect of water soluble carbon nanotube on growth of 
wheat: The wheat seeds were allowed to germinate on dif-
ferent substrates. Thesubstrates were handkerchiefs soaked 
in 0, 10, 20, 40, 50, 100, 150mg/liter of solution respective-
ly and kept on a supporting plate. Ten seeds were placed in 
each substrate. These substrates were wetted regularly by 
adding equal volumes of respective solution to each of them. 
The seed germination and length of stem at different times 
for 50,100,150mg/lit was compared with the solution lacking 
wsCNT (called control).
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Figure . Germination of 

wheat seeds

Result and discussion

Germination rate of plants : It was found the germination of 
wsCNT exposed seeds is faster than those with normal water/
control. The seed exposed to 50mg/liter showed faster ger-
mination. After the germination the stem and root of wsCNT 
exposed is lengthen than that of control as shown in figure 4. 

10mg/liter 20mg/liter                         

40
m

g/
lit

er Figure . Effect of wsCNT 

on growth (after 8 days)

Growth rate of plants : Growth rate of plants were calculated 
on the measurement of its stem length (average length of 10 
plants is taken in mm). These data are given in the table 1 
and table 2 and their graphical analysis is shown by figures  
respectively.

Figure : Plants grown in wsCNT of concentration 0, 50, 

100, 150 mg/liter

Table1 : for length of stem

Time
(days)

Length 
of stem 
wsCNT 
used
0mg/liter

Length 
of stem 
wsCNT 
used 50 
mg/liter

Length 
of stem 
wsCNT 
used 100 
mg/liter

Length 
of stem 
wsCNT 
used 150 
mg/liter

5 26.5 41.8 40.5 30.8

9 77.6 107.9 104.7 89.5

11 110.4 131.7 118.1 107.6

17 124.0 147.0 131.0 125.0

19 141.5 162.0 139.5 134.5

22 158.0 182.5 145.5 142.0

Graphical analysis for table1

• (a)-represents    0 mg/liter wsCNT concentration is used

• (b)-represents  50 mg/liter wsCNT concentration is used

• (c)-represents 100 mg/liter wsCNT concentration is used

• (d)-represents 150 mg/liter wsCNT concentration is used

From the graph, it is clear that growth rate of plants, those 
exposed to 50 mg/lit and 100 mg/lit germinated fast and grown 
faster in comparison to control. It was also observed that, the-
seed exposed to 50mg/lit solution shows fastest germination 
and markedly high growth rate in comparison with control. 
Also, it was observed that the growth rate at higher concen-
tration (150 mg/lit) is not significant in comparison to control.

Table2: for stem length

Time
(days)

Length 
of stem 
wsCNT 
used
0mg/liter

Length 
of stem 
wsCNT 
used 10 
mg/lit

Length 
of stem 
wsCNT 
used 20 
mg/lit

Length 
of stem 
wsCNT 
used 40 
mg/lit

8 28.6 42.8 56.2 73.0

10 36.8 51.5 66.1 81.0

13 47.5 63.5 72.2 90.5
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Graphical analysis for table2

Figure 9 . Graphical analysis of table 2

• (a)-represents 0 mg/liter wsCNT concentration is used 

• (b)-represents 10 mg/liter wsCNT concentration is used

• (c)-represents 20 mg/liter wsCNT concentration is used

• (d)-represents 40 mg/liter wsCNT concentration is used

From the graph it is clear that, the growth rate of plants in-
creased as the concentration of CNTs increased from 10, 20 
and 40 mg/liter. The plants exposed to 40 mg/lit shown to be 
grown fast, followed by 20 and 10 mg/lit in comparison to con-
trol at different times.

Optimum concentration of wsCNT for Wheat plant : From 
the above data of stem length at different time interval and 
with different concentration of wsCNT obtained, it has found 
that with concentration of 50 mg/liter of wsCNT the growth rate 
is maximum as shown by figure 7 for wheat plant only but not 
true for other plants.

Figure . Graphical analysis of optimum concentration of 

wsCNT for Wheat plant

Conclusions : Our experimental results demonstrated that 
water soluble carbon nanotube penetratesthe thick seed coat 
and support water uptake inside seeds, thus facilitating faster 
germination in the natural growing process of the plants. The 
length of stems and growth rate at different time interval in-
dicates that wsCNT has increased the growth rate markedly. 
This can be revolutionary in Agriculture, Horticulture and the 
Energy sector.

Future Scope : The effect of water soluble carbon nanotube 
on the growth was investigated but its effect on the production 
rate of wheat is under progress as for agriculture or horticul-
ture use productivity is the main point. The effect of wsCNT on 
the product is also a future scope of this work.
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SYNTHESIS, CHARACTERIZATION & ANTIMICROBIAL ACTIVITY OF ISATIN SCHIFF BASES

Roopashree.B.N1., Pallavi.B.N2, Prasannakumar.S.G3.
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Two Schiff bases were synthesizes by reacting ethanolic solution of Isatin, bromoisatin with 4-chloroaniline. The structures were 
confirmed using spectroscopic methods such as NMR and FTIR. The prepared compounds were screened for their in-vitro anti-
bacterial and antimicrobial activity against Escherichia coli & Bacillus subtilis which are representative gram-negative and gram-

positive organisms by disc and well method. The antifungal activity against Aspergillus by both the methods. Further modification 
can be done on the structure of the compound for a better drug candidate in the future. 

Key words: Isatin, Schiff’s bases, anti-microbial activity, anti-fungal activity.

Isatin (1H-indole-2, 3-dione, Fig.1) was first obtained by Erd-
man and Laurent in 1841 as a product from the oxidation of 

indigo by nitric and chromic acids.

Figure 1

The synthetic versatility of isatin has led to the extensive use of 
this compound in organic synthesis. Three reviews have been 
published regarding the chemistry of this compound: The first 
by Sumpter, in 1954, a second by Popp in 1975, and the third 
on the utility of isatin as a precursor for the synthesis of other 
heterocyclic compounds. The synthetic versatility of isatin has 
stemmed from the interest in biological and pharmacological 
properties of its derivatives. These properties are more fully 
detailed in the supplememtary material.

In nature, isatin is found in plants of the genus Isatis, in Calan-
the discolor LINDL. and in Couroupita guianensis Aubl., and 
has also been found as a component of the secretion from the 
parotid gland of Bufo frogs, and in humans as it is a metabolic 
derivative of adrenaline. Substituted isatins are also found in 
plants, for example the melosatin alkaloids (methoxy phenyl-
pentyl isatins)  obtained from the Caribbean tumorigenic plant 
Melochia tomentosa as well as from fungi : 6-(3’-methyle-
buten-2’-yl)isatin was isolated from Streptomyces albus14 and 
5-(3’-methibuten-2’-yl)isatin from Chaetomium globosu. Isatin 
has also been found to be a component of coal tar.

Synthesis of Isatins 

Sandmeyer methodology : The method developed by sand-
meyer is the oldest and the most frequently used for the syn-
thesis of isatin. It consists in the reaction of aniline with chloral 
hydrate and hydroxylamine hydrochloride in aqueous sodium 
sulfateto form an isonitrosoacetanilide, which after isolation, 
when treated with concentrated sulfuric acid, furnishes in 
>75% overall yield. The method applies well to anilines with 
electron–withdrawing substituents, such as 2-fluoroaniline, 
and to some heterocyclic amines, such as 2-aminophenox-
athine (Scheme 1).

Scheme 1

This method has some economic advantages, as the reagents 
are cheap and readily available, and the yields are usually high. 
Recently, the Sandmeyer methodology has been modified by 
the incorporation of ethanol as a co-solvent. This modification 
proved to be particularly useful in cases where the aniline 
derivative was insoluble in the conventional reaction matrix. 
Application of the modified Sandmeyer methodology allowed 
the synthesis of 4,6-dibromoisatin, a key intermediate for the 
synthesis of the marine natural product convolutamydine A, in 
85% yield,  thus  representing a greater than 70% improve-
ment  in yield over  the  existing  published  procedure. The use 
of microwave irradiation during both stages of the sandmeyer 
procedure has been investigated, and this modified procedure 
was also employed for the synthesis of convolutamydine A.
In addition to the use of H2SO4 for the cyclization step, iso-
nitrosoacetanilides can be heated in BF3.Et2O at 900C. After 
cooling the reaction mixture, addition of water allows isolation 
of the respective isatins. This methodology has proved to be 
particularly effective for the preparation of benzooxygenated 
isatin derivatives.

The Sandmeyer synthesis has been described as being inap-
plicable to ortho-hydroxy or ortho-alkoxyanilines. Therefore an 
alternative procedure for the synthesis of the isonitroso acet-
anilide was reported 

Scheme 2

Importance of isatin derivatives : Pajouhesh et al have  syn-
thesized  a series of cyclohexane  and  other  cyclic  ketone  
derivatives  of  isatin  and  screened them for  anticonvulsant  
activity  (Fig.1).A considerable number of  analogues  were  
active  in pentylenetetrazole seizure threshold tests . However, 
no consistent structure to activity pattern was recorded.

Blackburn et al have reported that indoles, such as 1-[5-(2-thie-
nyl methoxy-1H-indol-3-yl)] propan-2-amine, were used in the 
treatment and prevention of epilepsy and migraine.
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Difabio et al have synthesizes substituted indole-2-carboxyl-
ates as in  vivo  potent  antagonists  acting at the  strychnine  
insensitive  glycine  binding  site  and  evaluated  their  in vitro  
potency  to  inhibit  convulsions  induced  by  N-methyl-D-as-
partate (NMDA) in mice. Karali et al have synthesized a series 
of 3-thiosemicarbazono-2-indolinones (Fig. 2) hydrazides (R 
= Br, Cl; R1 = OC

2
H

5
, N

2
H

3
) from the appropriate furfuryl dihy-

dro triazolethiones. Subsequent treatment of 2-furoic hydra-
zide-2, 3-indolinedione or 3-bromo-2,3-indolinedione furnished 
the corresponding 3-hydrazono-2(1H)indolinones. Two of the 
new compounds showed anticonvulsant activity in preliminary 
tests.

R=H, 1-CH
2
C

6
H

5
 5-Br, 5-Cl, 5-CH

3
, 5-OCH

3
, 5-NO

2
, 6-Cl, 

7-CH
3
, 4-Cl-7- CH

3
, 4-Cl-7-OCH

3
, 5-Cl-7-CH

3
, 5-O-CH

3
-6-Cl, 

6-Cl-7CH
3

R=H, 1-CH
3
, 5-Br, 5-NO

2
, 4-Cl-7-CH

3
;

R1=2-Methyl cyclohexanon, 2-cyclohexyl cyclohexanone, 
3-methyle cyclohexanone 

R=H, COCH
3
; R1=H, Br; R2=CH

3
, C

2
H

5
, C

6
H

5

Fig. 2

Gursoy and Karali have synthesized a new series of 3-aryloxyl, 
arylthioxy acetyl hydrazono-2-indolinones (Fig. 3) and 1-mor-
pholino methyl-3-aryloxyl-aryl thioxy acetyl hydrazono-2-in-
dolinones.

X=O, S; R=H, Br; R1=C
6
H

5
; 

3-CH
3
C

6
H

4
, 4, 5-diphenyl-(1H)- 

imidazol-2-ylFig. 3

Anticonvulsant evaluation of these compounds revealed vary-
ing degrees of activity against pentylenetetrazole induced sei-
zures.

Pandeya et al have synthesized a series of p-nitrophenyl sub-
stituted semicarbazones and their anticonvulsant activity was 
screened against maximal electroshoch (MES), subcutaneous 
pentylenetetrazole (scPTZ) and subcutaneous strychine (sc-
STY) tests (Fig. 4). All the compounds were active in scPTZ 
and MES tests. Two compounds were active in the MES test 
at 100 mg kg-1. Pandeya et al have synthesized a series of 
N-methyl/acetyl-5-(un)substituted-isatin-3-semicarbazones 
(Fig. 5).

Pandeya et al had synthesized Schiff bases of N-methyl 
and N-acetyl isatin derivatives with different aryl amines and 
screened them for anticonvulsant activity against MES and sc-
Met. N-methyl-5-bromo-3-(p-chlorophenylimino) isatin exhibit-
ed anticonvulsant activity in MES and scMet with LD50>600 
mg kg-1, showing better activity than the standard drugs such 

as phenytoin, carbamazepine and valproic acid (Fig, 5).

R=H, Cl, NO
2
.

R=2-Cl, 3-Cl, 4-Cl, 4-Br, 4-NO
2
, 4-SO

2
NH

2
; R1=CH

3
, COCH

3
;     

R2=H, NO
2
.

Fig. 4

R=Br, NO
2
; R1=CH

3
, COCH

3
; R2=NO

2
, COOH, OCH

3
, Cl, F

Fig. 5

Palit et al have studied the behavioral effects of isatin, a pu-
tative biological factor in rhesus monkeys.  Isatin, one of the 
constituents of tribulin, a postulated endocoid marker of stress 
and anxiety, has been shown to induce anxiety in rodents. 

Varma and Nobles have investigated various isatin-N-Mannich 
bases of isatin-3-thiosemicarbazone derivatives against viral, 
fungal and bacterial organisms (Fig. 6). Thiosemicarbazones 
of different carbonyl compounds have shown antiviral and tu-
berculostatic activity. Three compounds from this series were 
toxic to cancer cells and two compounds were active against 
Poliovirus type II, against Gram positive bacteria, fungi and 
yeast.

R=H, CH
3
, Br; R1=piperidino, 

morpholino, diethylamino, 
3-methyl piperidino

Fig. 6

Kupinic et al have synthesized a congenic series of isatin 
N-Mannich basesn and evaluated their antimicrobial activities 
(Fig. 7).

R1 = H,  CH
3
,  CH

2
N(CH

2
CH

2
OH)

2
, 

CH
2
N (CH

2
CH

2
Cl)2, CH

2
C

4
H

8
NO, 

CH
2 
NC

5 
H10.

R2=O, NNHCOCH
3
, NNHCH

3
, NN-

HCSNH
2
, NNHCOOH; R3=H, NO

2
.

Fig. 7

Most  of the  above  synthesized  compounds  strongly  in-
hibited  gram-negative  bacteria and fungi  but  only  moder-
ately  inhibited  the  growth  of  gram-positive bacteria.  Three 
compounds (R1= H, R2=NNHCOCH

3
, R3= H; R1=C

2
H-C

4
H

8
NO, 

R2=NNHCSNH
2
, R3=H; R1=H, R2=NNHCOOH, R3=H) were 

most active against the gram-positive bacterium Micrococcus 
flavus.
A series of 5-haloisatins were amino methylated in posi-
tion-1 and hydrazino groups were introduced in position-3 by 
Maysinger et al. The synthesized N-Mannich bases and hydra-
zones were tested against various bacteria and fungi. Halogen 
in position-5 and an amino moiety in position-1 showed better 
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activity than unsubstituted isatin.The most biologically active 
compound was found to be the di-i-propyl amino N-Mannich 
base of 5-cloroisatin.Dilber et al32 have synthesized many 
isatin and N-alkylisatin derivatives by the Reformatsky re-
action. The synthesized compounds were screened against 
Escherichia coli, Staphylococcus aureus and Saccharomyces 
cerevisiae. Two compounds were found to be active against S. 
aureus and E. coli.

Pandeya et al have reported the synthesis of N-[4-(4’-chloro-
phenyl) thiazol-2-yl] thiosemicarbazide Schiff base of isatin 
and its 5-chloro and 5-bromo derivatives. N-Mannich bases of 
these compounds were also synthesized. Antimicrobial activ-
ity of compounds was tested against 28 pathogenic bacteria 
and 8 pathogenic fungi, and anti-HIV activity against HIV-1 
(IIIB) in MT-4 cells. 1-[N, N-dimethylaminomethyl]-5-bromois-
atin-3-{1’-[4”- - (p-chlorophenyl) thiazol-2”-y1] thiosemicarba-
zone} showed the most favourable activity. The same groups 
have reported the synthesis of N-(6-chlorobenzthiazol-2- yl) 
thiosemicarbazide Schiff base of isatin and its N-Mannich bas-
es. Antimicrobial activity of the above compound against 25 
pathogenic bacteria was investigated. Results indicated that 
1-[N, N-dimethylamino methyl] isatin-3-[1’-(6”-chloro benzothi-
azol-2”-yl)] thiosemicarbazone was the most active among the 
synthesized compounds. 

Synthesis, antimicrobial and anti-HIV evaluation of 3-ami-
no-2-methyl mercapto quinazolin-4-(3H)-one Schiff bases of 
5-chloro, 5-bromo isatins and their N-Mannich bases were 
reported by Pandeya et al. 5-Chloro-3-(3’,4’-dihydro-2’-meth-
yl-mercapto-4-oxoquinazolin-3’-yl)-1-morpholino methyl imino 
isatin was reported to be the most active antimicrobial agent 
among the compounds synthesized. None of them showed ap-
preciable anti-HIV activity.

Pandeya et al have investigated antimicrobial 
and anti-HIV activity of 3-(4’-pyridyl)-4-amino-5-
mercapto-4-(H)-1, 2, 4-triazole Schiff base and 
N-Mannich bases of isatin. Among the synthe-
sized compounds, 1-(piperidino methyl)-3-bro-
mo- [3’-(4”-pyridyl)-5’-mercapto-4’(H)-
1’,2’,4’-triazol-4’-yl] imino isatin showed the most 
favourable antomicrobial activity. None of them showed appre-
ciable anti-HIV activity.

Popp and Pajouhesh have synthesized 3-o-nitrophenyl hy-
drazones of isatin by condensation of isatin with o-nitrophenyl 
hydrazine (Fig. 8). These compounds were found to be active 
intramuscularly against Walker carcinoma-256 and inactive 
against L-1210 lymphoid leukaemia.
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3
, 1-COCH

3
, 4-CF

3
, 5-Br, 5-Cl, 5-F, 5-OCH

3
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3
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3
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3
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3
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3
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2
, 5,7-(Cl)

2
, 4,7-(CH

3
)

2
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3
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2
,6,7-(CH

3
)

2

Fig. 8

Broadbent et al38 have reviewed the chemistry and pharma-
cology of indole-3-carbinol and 3-methoxymethyl indole, they 
showed antimutagenic, anticarcinogenic properties against 
a variety of classes of carcinogens and acted as anticancer 
agents against certain common neoplasms. Varma and Pan-
deya39 have synthesized 3-[p-(p-(alkoxycarbonyl)-phenyl) 
carbamoyl)] phenyl) imino-1-aminomethyl-2-indolinones 
and investigated their antitubercular activity against M. tuber-
culosis H37Rv.

Experimental Analysis:

Materials & Methods : This section deals with the pre-
pareation of Isatin Schiff bases and study of their biological 
activities. The solvents used for the preparation of ligand and 
its metal complexes were purified by standard methods.
Isatin and substituted Isatin (AR grade) are purchased from 
S.D Fine Chemicals and 4-chloro aniline supplied by Lobal 
Chemie used as such. IR spectra were recorded in Carry 630 
IR spectrometer. NMR spectra were recorded on FT - 1H NMR 
from NMR centre, I.I.Sc, Bangalore.

Preparation of the Schiff bases: All the Schiff bases were 
prepared by known procedures.

Preparation of Isatin-chloro aniline Schiff base: The etha-
nolic solution of Isatin (0.01 mol, 1.47 g) in 50 ml and 4-chlo-
roaniline (0.01mol, 1.27 g) in 50ml were mixed and refluxed 
for about 3-4 hour. The reaction mixture was evaporated to a 
small volume and left to cool. The resulting Schiff base ligand 
precipitated on cooling and then was filtered off, washed with 
ethanol and recrystallized from ethanol. The purity of the Schiff 
base ligand was monitored by TLC using eluaants 1:1 ethyl  
acetate and petroleum ether and separated by column chro-
matography (yield =90%) in Table 1.

Preparation of Bromo isatin-chloro aniline Schiff base : 
The ethanolic solution of Bromo isatin (0.01 mol, 1.82 g) in 50 
ml and 4-chloro aniline (0.01 mol, 1.27 g) in 50 ml were mixed 
and refluxed for about 3-4 hour. The reaction mixture was 
evaporated to a small volume and left to cool. The resulting 
Schiff base ligand precipitated on cooling and then was filtered 
off, washed with ethanol and re-crystallized from ethanol. The 
purity  of the Schiff base ligand was monitored by TLC using 
eluants 1:1 ethyl acetate and petroleum ether and separated 
by column chromatography (yield =90%).
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Table 1: Analytical and physical data of the Isatin derivatives

S.
No

Schiff base Yield  
(%)

Color Solvent for crystallization M.P 
(0C)

Elemental analysis (%) Found 
(Calcd)

C H N

1 C
14

H
9
N

2
OCl 90% Orange Ethanol 226 64.06

(65.62)
3.91
(3.51)

10.95
(10.94)

2 C
14

H
8
N

2
OClBr 89% Yellow-Reddish Ethanol 255 50.05

(50.07)
2.39
(2.38)

8.36
(8.35)

Fourier transform infrared (FT-IR) spectroscopy : FT-IR 
studies of all the targeted synthesized compounds were car-
ried out at room temperature using a Carry 630 FT-IR spectro-
photometer in ATR Mode. The spectra were recorded in the 
range of 500-4000 cm-1.
1H NMR Spectroscopy : 1H NMR spectra at 300 MHZ on 
Bruker AC300 spectrometer. Using DMSO-d6 as solvent and 
TMS as an internal standard.

Antimicrobial activity measurements: The Schiff bases 
were screened for antimicrobial activity against, Escherichia 
coli and, Bacillus subtilis which are representative gram neg-
ative and gram positive organisms by disc and well method. 
The antifungal activity against Aspergillus by both the meth-
ods. The both bacteria and fungi were obtained and culture 
maintained in the department of Microbiology, Government 
Science College, Bangalore.

Principle: The susceptibility of a culture can be most easily 
determined by an agar diffusion method or by using a tube 
dilution technique to determine the minimum inhibitory concen-
tration (MIC) of an agent that is necessary to inhibit the growth

Procedure: The  standard procedure that asses antimicrobial 
activity is called Kirby- Bauer method agar media are inocu-
lated by evenly spreading a defined density of a suspension 
of the pure culture on the agar surface filter paper discs con-
taining a defined quantity of the antimicrobial agents are then 
placed on the inoculated agar after a specified period of incu-
bation the diameter of the inhibition zone around each disc 
is measured inhbition zone diameters are then interpreted 
into susceptibility categories based on zone size interpreters 
oriented for the various agents for the different  bacteria are 
provided either by the FDA or the MCCLS.
Results and Discussion : This section deals with analytical 
data, IR and 1HNMR spectral data. All the isatin compounds 
are coloured solids, stable towards air and have melting points 
as shown in Table. 1.

Infrared spectra : The infrared absorption frequencies along 
with their tentative assignments for the major absorption bands 
pertaining to the isatin derivatives are presented in table 2.

In the present investigations the tentative assignments of the 
infrared bands for most of the major peaks are based on the 
assignments of the previous workers [1-4].

The IR spectrum of the isatin derivatives is characterized 
mainly by strong bands at 3220-3335, 1732-1735  and  1619 

cm-1 which are attributed to the streching frequencies of NH, 
C=0 and C=N groups respectively.

Table 2: Selected IR frequency (cm-1) of Isatin Schiff 
bases

S. 
No.

Schiff base v
NH

 (isatin) v
C
=O v

C
=N

1 C
14

H
9
N

2
Ocl 3262 1737 1610

2 C
14

H
8
N

2
OClBr 3238 1736 1610

1H NMR Spectra

The 1H NMR spectrum of the isatin derivatives were recorded 
in DMSO-d6. The 1H NMR spectral data are reported in table 
3. The spectrum of the Schiff base shows bands in three dis-
tinct regions namely the protons of the aromatic NH at  8.64-
8.65, aromatic protons of isatin moiety at 7.42-7.84 and aro-
matic protons of base moiety at 6.6-7.45
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Table 3: 1H NMR Spectral data of the compounds

S. 
No.

Compound Isatin protons Chloro aniline protons

H-4 H-5 H-6 H-7 N-H H-2’ H-3’ H-5’ H-6’

1 C
14

H
9
N

2
OCSl 7.64 (d) 7.68 (t) 7.68 (t) 7.78 (d) 8.64 (s) 6.66 (d) 6.86 (d) 6.92 (d) 7.42 (d)

2 C
14

H
8
N

2
OClBr 7.42 (s) -- 7.83 (d) 7.84 (d) 8.65 (d) 6.82 (s) 6.87 (d) 7.02 (d) 7.45 (d)

Antimicrobial activity studies  : The Schiff bases were 
screened for antimicrobial activity against, Escherichia coli 
and Bacillus subtilis which are representative gram nega-
tive and gram positive organisms by disc and well method. 
The antifungal activity Aspergillus by both the methods. The 
Schiff bases did not show any activity (Table 4).

Table 4: Antimicrobial activity of isatin Schiff bases

1.Disc Method

Name of the 
organism

Medium Inhibition zones (in mm)

64μg/ml 32μg/ml 16μg/ml 8μg/ml 4μg/ml 2μg/ml 1μg/ml

E.coli Nutrient Agar -ve -ve -ve -ve -ve -ve -ve

B.subtilis Nutrient Agar -ve -ve -ve -ve -ve -ve -ve

Aspergillus Czapek Dox Agar -ve -ve -ve -ve -ve -ve -ve

2.Well method

Name of the 
organism

Medium Inhibition zones (in mm)

64μg/ml 32μg/ml 16μg/ml 8μg/ml 4μg/ml 2μg/ml 1μg/ml

E.coli Nutrient Agar -ve -ve -ve -ve -ve -ve -ve

B.subtilis Nutrient Agar -ve -ve -ve -ve -ve -ve -ve

Aspergillus Czapek Dox Agar -ve -ve -ve -ve -ve -ve -ve

Conclusions

This chapter includes a brief summary and conclusions of the entire work done during the course of the present investigations.

Isatin molecule is the most versatile moiety having diverse types of biological activity; exploitation of this moiety in antiviral, anti-
bacterial, antifungal and anticonvulsant area will be especially fruitful. In this context the isatin Schiff bases were synthesized and 
characterized using various spectroscopic techniques and their antimicrobial activities were studied.
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DEVELOPMENT OF WOMEN’S CASUAL WEAR PONCHOS USING BATIK TECHNIQUE

Ms. Gowthami  K, Mrs. Vidhya R
*Dept. of Apparel Technology and Management, Bangalore University, E-mail: vidhyardas@yahoo.com

Batik is an art of decorating cloth using wax and has been practiced for centuries. In Java, Indonesia batik is a part of ancient 

tradition and some of the finest batik cloth in the world is still made there. The art gained popularity due to its versatile design nature 
and the freedom it provides in developing innovative designs. Batik art has taken up a contemporary route and it is a desirable 

art applied on women’s clothing. Hence this paper investigates the prospect of utilizing appropriate technique and creating an 
innovative theme based geometrical batik designs on reversible ponchos and finding the acceptance of the products. A poncho is 
a well-known sleeveless garment with unsewn sides and a space for the head to pass through. It emphasises only on creating an 

innovative geometrical designs on ponchos. The geometrical designs were created by using paraffin wax and dyed with vat and 
reactive dyes. Based on the survey method, over all the products werebeen accepted well by 85% among the targeted customers 
for its design details. The study helped to explore the potentiality of batik art in women’s casual wear segment.

Key words: Batik, silk, wax, ponchos, products, reactive dye.

Batik is an art which was developed in Java-Indonesia, es-
pecially in the central Java (1). Typically, batik is an oriental 

art and it is a special technique which is used to ornament the 
fabric (2). The origin of the word batik is of Javanese, it is de-
rived from ‘tik’ in wider sense which means to ‘mark’ with spots 
or dots which signifies drawing, painting or writing. Batik is a 
technique of wax resist dyeing which is applied to the whole 
cloth with brushes, special tools or stamps. This technique is 
widely used in Indonesia and in India (3). Batik is a cloth that is 
traditionally made by using a manual wax-resist dyeing tech-
nique. Batik or fabrics with the traditional batik patterns are 
found in Indonesia, Malaysia, Japan, China, Azerbaizan, India, 
Sri Lanka, Egypt, Nigeria, Senegal and Singapore. Yogyakarta 
and Surakarta are places where the traditional batik has nota-
ble meanings rooted to the Javanese conceptualization of the 
universe (4).

Silk is a protein fiber and it is a natural filament fiber. Silk fabric 
is soft, fine, strong and have luster on the surface of the fabric. 
The shimmering appearance of the silk is due to the triangular 
prism-like structure of the silk fiber, which allows silk cloth to 
refract incoming light at different angles, thus producing differ-
ent color (5). 

The poncho is a well-known sleeveless garment with unsewn 
sides and a space for the head to pass through, has its origins 
in South-America along the Andes Mountains. Although the or-
igin of the word poncho is not clear (6), ponchos are very ver-
satile garments that are easy to make from simple geometric 
shapes such as rectangles, triangles or squares (7).

Batik is a wax-resist technique; it involves applying hot wax to 
a cloth with the wax being placed where the lightest colors of 
the cloth are to be kept as they are (8). Batik was first appeared 
in the costumes of aristocrats and royalty; later it became syn-
onym for common people. Javanese have been influenced by 
the Malaysian batik making techniques and designs (9). 

Malaysian batik has its own identity since there is multi-culture 
and ethnic diversity. It is old form of art and the term “batik” is 
an Indonesian-Malay word. Evidence of early batik has been 
found all over the Middle East, as well as India and Central 
Asia many years ago (10). Batik designs were first created ex-
clusively by the use of women. Batik garment was first worn by 

men who were tied at the waist with a large knot (11). The main 
objective of this project is to develop batik designs using paraf-
fin wax on silk fabrics. Hence, in the present study an attempt 
was been made to create reversible ponchos for women’s ca-
sual wear and to carry out the traditional batik technique for 
current trend. To evaluate the products for customer’s accep-
tance through survey method. 

II MATERIALS AND METHODS : 

For the study following materials were used: degummed and 
bleached silk fabric, paraffin wax, vat dye, cold reactive dye, 
distilled water for recipe preparation weighing machine, plas-
tic buckets as dye baths, stainless steel pots, non-ionic de-
tergent, plastic cups, cloth stands, gas stove, wooden sticks, 
glauber’s salt, soda ash, caustic soda, sodium hydrosulphite, 
sodium chloride. Tools and equipment employed for the study: 
Batik pens and brushes, marking chalk, a pair of scissors, 
measuring tape, pressing iron.

A. MATERIALS: 

Plain woven 100 % pure silk fabric is used for the study. The 
geometrical properties of the silk fabrics are given in Table1.

Table 1: Geometrical properties of 100% pure silk fabric.

Sl.no. Test Results

1. Fabric type Silk 

2. Type of weave Plain weave

3. Fabric color Grey silk Degummed 

4. Ends per inch 112

5. Picks per inch 93

6. Weight of the fabric 47 GSM

B. DYES AND CHEMICALS:

The following dyes and chemicals were used to prepare vat 
and cold reactive dye recipes for dyeing of 15 meters of silk 
fabric. These 15 meters of fabrics were dyed separately in dif-
ferent dye baths.  The details of the dyes and the chemicals 
were used are given in below Table 2.
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Table 2: Dyes and chemicals used for dyeing process

Dyes and Chemicals Quantity Functions 

Reactive Pink MB 50grams Dyeing

Reactive Magenta MB 50grams Dyeing

Vat violet 50grams Dyeing

Vat green FFB 50grams Dyeing

Vat blue BC 50grams Dyeing

Pink R paste 50grams Dyeing

Sodium hydrosulphite 50grams Reducing agents

Glauber’s salt 25grams Exhaustion agent

Soda ash 25grams Reducing agent 

Cold water(300c) 250ml Solvent for mixing 

Sodium Chloride 25grams Exhaustion agent

C. PREPARATION OF FABRIC: According to the design of 
the garment the fabric length and width was measured. Then 
the geometrical designs were drawn on to the fabric by using 
marking chalk by free hand and by using design templates(-
Fig.1)

WAX PREPARATION AND APPLICATION : Paraffin wax was 
melted and at70oCthe temperature was maintained through-
out the design process (fig. 2). Then the melted wax was ap-
plied onto the fabric by using pen or canting tool. After applying 
the wax, the fabric is allowed to dry so that the wax settles onto 
the fabric (fig. 3).

Figure 2: Melting of wax 

in stainless steel vessel

Figure 3: application of 

wax onto the Fabric

D. DYEING  : Vat dye: To exhaust the dye from dye bath, 
25 grams of common salt were dissolved in warm water and 
poured into the dye bath, after 20 minutes the fabric is im-
mersed into the dye bath and stirred well. Exhaust dyeing was 
carried out at liquor ratio of 1:40. Dyeing of fabric was carried 
out at 600c for 60 minutes. The dyed material was subjected 
to an oxidation treatment by exposing it to atmospheric oxygen 
normally called “air oxidation”. After oxidation, excess deposits 
of dye and chemicals in the dyed fabric was rinsed in clean 
running tap water, de-waxed in hot water and then rinsed with 
water (fig. 4 and 5).
Reactive dye: To the dye bath, 25 grams of glauber’s salt and 
the dye were added. The fabric is introduced into the dye bath 
at the room temperature and treated for 10 minutes, then the 
portions of salt were added to dye bath at equal intervals of 
time. At preceding 25 grams of soda ash was added and the 
fabric was worked for 45 minutes. After dyeing, the dyed fabric 
was rinsed in water, de-waxed in hot water and then rinsed 
with water (fig. 4 and 5).

Figure 4: Dyeing the fabrics with vat and reactive dyes

Figure 5: De-waxing 

of the fabric



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

256

ISSN 2250 - 3978
 LILAVATI (PRINT)

E. STITCHING : Fabric Cutting: - The cutting is done accord-
ing to the marking of the designs drawn on the fabric (Fig- 6)

Figure 6

Sewing: - First the neck is cut for one layer and basting is 
done at the neckline by joiningboth the layers. Then the two 
layers of fabrics are stitched together and turning seam is used 
to finish the neckline(Fig-7)

Figure 7

Finishing: - The neckline is finished with turning seam and the 
bottom is finished by using zigzag stitches. (Fig-8) 

Figure 8

A.PRODUCT DISPLAY OF REVERSIBLE PONCHOS

Design 1

Design 2

Design 3

Design 4

III RESULTS AND DISCUSSION

The effectually integrated traditional batik printing technique 
on women’s casual wear reversible ponchos had been well 
accepted among the 100 targetedcustomer’s women aged be-
tween 18 to 25 years old. The data was collected throughsur-
vey method and the details were shown in the below graph 1.
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Graph – 1 Overall opinion of the products

Based on the results data, from the above chart it is evident 
thatDesign-1 was preferred for aesthetic appeal 86%, colour 
combination as 91%, value addition 85% and for its overall 
appearance 87%.Design-2 was preferred for aesthetic appeal 
76%, colour combination as 90%, value addition 78% and for 
its overall appearance 80%.Design-3 was preferred for aes-
thetic appeal 80%, colour combination as 82%, value addition 
72% and for its overall appearance 78%.Design-4 was pre-
ferred for aesthetic appeal 89%, colour combination as 91%, 
value addition 85% and for its overall appearance 78%.

Over all 87% of the targeted customers preferred Design-1, 
85% for Design-4, 81% for Design-2and 78% for Design-3 
hadbeen well accepted the designed collection by the targeted 
customers.

IV CONCLUSION : The main aim of the research was to study 
the importance of design and development of batik technique 
on women’s wear. Sufficient experimentations were carried out 
onbatik dyeing to suit various fashion requirements. The pres-
ent work draws inspiration from the above facts and made an 
attempt to design and develop women’s wearreversible pon-
chos on silk fabric using batik technique. It was dyed using 
cold reactive and vat dyes.

The designed ponchos being a reversible garment serve as 
two in one purpose. The respondents appreciated the two in 
one concept as well as the design elements and principles be-
ing effectively used.The study helped to assess its acceptabil-
ity among the targeted customersthrough survey method. The 
study helped to explore the potentiality of batik art in women’s 
casual wear segment.
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NEW CLASS OF SUBSTITUTED BENZOTRIAZOLES ON THE CORROSION INHIBITION OF BRASS IN 
SODIUM CHLORIDE SOLUTION

Dr. A.C. Jayasree
Department of Chemistry, St. Joseph’s College (Autonomous), Bengaluru, E-mail:- chemjayasree@gmail.com

A new class of some substituted benzotriazoles namely 2-(1H-benzotriazol-1-yl) acetohydrazide (BTAH) and 2-(1H-benzotriazol-
1-yl)phenyl  acetohydrazides  (BTPA)  were synthesized. The corrosion inhibition of these benzotriazoles on brass in 0.5M 
sodium chloride has been investigated using weight loss measurements and electrochemical techniques such as polarization and 

impedance methods. Results obtained revealed that these compounds were very good inhibitors and behaved better in sodium 

chloride solution. The polarization studies revealed that these compounds were found to be anodic inhibitors and inhibited the 

corrosion of brass by blocking the active sites of the metal. Changes in the impedance parameters (charge transfer resistance) and 

double layer capacitance are related to adsorption of organic inhibitors on the metal surface, leading to the formation of a protective 

film. EDXA and SEM are recorded for characterizing the passive film formed on the metal surface. Electrochemical measurements 
coupled with surface analytical techniques proved to be a very effective means of characterizing the enhanced inhibitive effect of 

BTA derivatives on the corrosion of brass

Key words: Brass, Sodium Chloride, Benzotriazoles, Polarization , Impedance Spectroscopy, EDX, SEM.
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Copper-based alloys have a long history of service in marine 
environments. In general, they exhibit an attractive combi-

nation of properties, e.g., good machinability, good resistance 
to corrosion and bio-fouling and superior thermal and electrical 
conductivities [1, 2]. In view of their good machinability, they 
are available in a wide range of products [3]. The most promi-
nent among the copper-based alloys is the Cu-Zn alloys, which 
are widely used for condenser and heat exchanger tubes in 
various cooling water systems [4, 5]. Brass when suspended in 
sodium chloride solution undergoes dezincification as well as 
general corrosion releasing copper and zinc ions. Dezincifica-
tion of brass is one of the well-known and common processes 
by means of which brass loses its valuable physical and me-
chanical properties leading to structural failure [6]. 

Organic compounds containing an azole system have fre-
quently been employed to inhibit corrosion of copper and brass 
mostly in acidic or neutral solution [7, 8]. Among these, ben-
zotriazole (BTA), a sub category of heterocyclic compounds is 
known as one of the best corrosion inhibitors for copper and 
its alloys in a wide range of environments [9, 10]. Immersion 
of copper into a solution of BTA enables chemisorptions to 
occur on the surface and gave enhanced resistance to atmo-
spheric oxidation of copper [11]. Bag et al [12] investigated 
the protective action of azole derivatives on the corrosion and 
dezincification of 70/30 brass in ammonia solution and con-
cluded that the inhibitors effectively control corrosion. Brusic 
et al [13] showed that a polymerized network formed and gave 
significant protection in many environments; the enhanced 
protection was retained even when the copper was removed 
from the BTA solution. The addition of BTA to acidic, neutral 
and alkaline solution is commonly used and has significantly 
reduced corrosion [14]. It may be adsorbed only onto the oxide 
on the surface of copper [15] or function on oxide free surfaces 
[16]. Frignani et al [17] investigated the influence of an alkyl 
chain on the protective effects of benzotriazole towards copper 
in acidic chloride solution. Huynh et al [18] have studied the 
corrosion protection of octyl esters of carboxy benzotriazole 
on copper in an aerated acidic sulphate solution. Qafsaoui et 
al [19] reported that the growth of a protective film on copper in 
the presence of triazole derivatives. Nagiub and Mansfeld [20] 
studied the corrosion behavior of 26000 brasses in artificial 
seawater using EIS and ENA techniques. BTA, sodium salts 
of gluconic acid and polyphosphoric acid were evaluated as 
corrosion inhibitors. Otieno-Alego et al [21] made an electro-
chemical and SERS study of the effect of 1-[N, N-bis-(hydroxy 
ethyl) amionomethyl]benzotriazole on the acid corrosion and 
dezincification of 60-40 brass. Shukla and Pitre [22] studied 
the electrochemical behavior of brass and the inhibitive effect 
of imidazole in acid solution. Walker [23] showed that the ad-
dition of small amounts of 1, 2, 3-benzotriazole and 1, 2, 4-tri-
azole inhibited the corrosion of brass in various acidic, neutral 
and alkaline solutions. Fenelon and Breslin [24] studied the 
formation of BTA surface films on copper, Cu-Zn alloy and Zn 
in chloride solution.

The purpose of the present study is to assess the inhibition 
efficiencies of new corrosion inhibitors viz., 2-(1H-benzotri-

azol-1-yl) acetohydrazide (BTAH) and 2-(1H-benzotriazol-1-yl)
phenyl acetohydrazides  ( BTPA)  for brass in sodium chlo-
ride solution. Weight-loss method and electrochemical stud-
ies such as polarization, impedance spectroscopy were used. 
EDX analysis  and SEM were carried out to determine the na-
ture of the protective film formed on the metal surface. 
2. Experimental 

2.1. Materials preparation: Brass specimens of size 1.0 cm x 
1.0 cm x 0.3 cm having the following compositions were used: 
Cu- 65.30% Zn- 34.44% Fe- 0.14% Sn- 0.06% and traces of 
Pb, Mn, Ni, Cr, As, Co, Al & Sr. Before each experiment the 
specimens were mechanically abraded with silicon carbide 
papers (from grades 80 to 1200), degreased with acetone, 
washed with distilled water and dried at room temperature, 
then placed in a test solution. Analar grade NaCl (Merck) and 
double distilled water were used for preparing 0.5 M sodium 
chloride solution for all experiments. The inhibitors 2-(1H-ben-
zotriazol-1-yl) acetohydrazide (BTAH) and 2-(1H-benzotri-
azol-1-yl)phenyl acetohydrazides  ( BTPA) were synthesized 
according to a previously reported procedure [25]. The struc-
tures of the compounds are given in Scheme 1. 

2.2. Synthesis of inhibitors

2-(1H-benzotriazol-1-yl) acetohydrazide (BTAH) : In a 250ml 
iodine flask, an ethanolic solution of ethyl 1-H benzatriazol-1-yl 
acetate (0.01M) and hydrazine hydrate (20 ml) is stirred for 4 
hours at room temperature and then refluxed on a water bath 
for 3 hours in a 250 ml round bottom flask, the solution is kept 
overnight in a 250 ml beaker and then excess solvent was 
removed under reduced pressure. The solid mass so obtained 
is washed with cold water and recrystallised from ethanol.  

Scheme 1: Structure of organic inhibitor 

(BTAH)          

(BTPA)

2-(1H-benzotriazol-1-yl)phenyl acetohydrazides  ( BTPA)
In a 250ml iodine flask, an ethanolic solution of ethyl 1-H ben-
zatriazol-(BTPA) 1-yl acetate (0.01M) and phenyl hydrazine 
hydrate (20 ml) is stirred for 4 hours at room temperature and 
then refluxed on a water bath for 3 hours in a 250 ml round 
bottom flask, the solution is kept overnight in a 250 ml beaker 
and then excess solvent was removed under reduced pres-
sure. The solid mass so obtained is washed with cold water 
and recrystallised from ethanol.                                              
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2.3. Weight-loss measurements : The experiments were 
carried out with brass specimens of dimension 5 cm x 3 cm 
x 0.3 cm. The panels were polished mechanically with sili-
con carbide papers from 120 to 1200 grit. The panels were 
degreased in acetone, thoroughly washed with double distilled 
water, dried and weighed. Then the panels were immersed in 
300 ml of 0.5 M NaCl solution with and without the addition of 
inhibitors. After immersion for a definite period (15 days) the 
panels were taken out, washed with distilled water, dried and 
the changes in weights were noted. Triplicate measurements 
were carried out for each experiment.

2.4. Polarization studies : The polarization studies were 
carried out with brass specimen having an exposed area of 
1 cm2. The cell assembly consisted of brass as working elec-
trode, a platinum foil as counter electrode and a saturated cal-
omel electrode (SCE) as a reference electrode with a Luggin 
capillary bridge. Polarization studies were carried out using a 
Vibrant potentiostat/ galvanostat model No. VSM/CS/30 at a 
scan rate of 1mV/s.. The degreased working electrode was 
then inserted into the test solution and immediately cathodi-
cally polarized at -1.0 V (SCE) for 15 minutes to reduce any 
oxides on the brass surface [26]. The cathodic and anodic po-
larization curves for brass specimen in the test solution with 
and without various concentrations of the inhibitors were re-
corded between -500 to 500 mV at a scan rate of 1 mV/s. 
The inhibition efficiencies of the compounds were calculated 
from corrosion current densities using the Tafel extrapolation 
method. 

2.5. Electrochemical impedance studies (EIS) : Impedance 
measurements were conducted at room temperature using 
an EG&G PARC potentiostat model 6310 analyser with 398 
software. An ac sinusoid of  10 mV was employed. The brass 
specimen with an exposing surface area of 1 cm2 was used as 
the working electrode. A conventional three electrode electro-
chemical cell of volume 300 ml was used. A saturated calomel 
electrode (SCE) was used as the reference and platinum plate 
electrode was used as the counter. All potentials are reported 
vs. SCE.

2.6. Surface examination study

2.6.1 Energy dispersive X-ray analysis : The surface film 
formed on the brass specimen was examined by energy 
dispersive X-ray analysis (EDX). This was carried out using 
JSM-840A Scanning electron microscope JEOL-Japan, Link 
ISIS, Oxford instrument UK in conjugation with an energy dis-
persive spectrometer. The spectra were recorded on samples 
immersed for a period of 1 hr. in 0.5 M NaCl solution with and 
without inhibitors.

2.6.2 Scanning Electron Microscopy : The scanning elec-
tron microscopy has unique capabilities for analyzing the sur-
faces and it is one of the most versatile techniques available 
for the examination and analysis of the micro structural surface 
characteristics of the solid surface. The brass specimens were 
immersed for the period of 1 hr. in 0.5 M NaCl solution with 
and without optimum concentration of inhibitors, after which 
they were taken out, washed with distilled water and dried. The 

morphological changes on the brass surfaces due to the ad-
sorption of inhibitors were investigated using the micrographs 
obtained by Scanning electron microscope (JSM-840A SEM 
JOEL-Japan, Link ISIS, and Oxford instrument UK).
3. Results and discussion

3.1. Weight-loss method : The corrosion rates and percent-
age inhibition efficiencies of brass at different concentrations 
of BTAH and BTPA in 0.5 M NaCl solution at 30oC are given 
in Table 1. The corrosion rate (CR) and percentage inhibition 
efficiency (IE %) were calculated using the following equations 
[27].

CR (mm yr-1) =                                     
87.6 x W

D x A x T
; IE% =                                        

CR
(bl) 

– CR
(inh)

x 100
CR

(bl)

Where, W is the weight-loss, D is the density, T is the immer-
sion time, A is the area of the specimen, CR(inh) and CR(bl) 
are the corrosion rates of brass in the presence and absence 
of inhibitors respectively. The inhibition efficiency increases 
with increase in concentration of the inhibitors. The maximum 
IE% of each compound was achieved at 150 ppm and a further 
increase in concentration showed only a marginal change in 
the performance of the inhibitor. The optimum concentration of 
the inhibitors was 150 ppm and BTPA exhibited better inhibi-
tion efficiency than BTAH
Table 1 : Inhibition efficiency of different concentrations 

of BTAH and BTPA for the corrosion of brass in 0.5 M 
NaCl obtained from weight-loss method.

Inhibitor con-
centration /ppm

Corrosion rate x 
10-2 /mm year–1

Inhibition efficiency 
%

Blank 10.34 -

BTAH
50 3.22 68.86

100 2.71 73.79

150 0.72 93.04

200 0.75 92.75

BTPA
50 2.78 73.11

100 2.01 80.56

150 0.29 97.20

200 0.34 96.71

Inhibition exhibited by BTAH and BTPA can be attributed to 
the presence of the heteroatom N and π electrons on aromat-
ic nuclei. When compared to BTAH, BTPA showed the high-
est inhibition efficiency, which may be due to high molecular 
weight possessed by the BTPA molecule. In the BTAH mole-
cule, though the phenyl groups reduce their solubility [28], the 
π electron delocalization is greater, hence it possess moderate 
inhibition efficiency. The higher inhibition efficiency of the or-
ganic compounds is due to the basis of donor-acceptor inter-
actions between the π electrons of the inhibitor and the vacant 
d-orbital of copper surface or an interaction of inhibitor with 
already adsorbed chloride ions [29]. 
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3.2. Polarization studies : The polarization curves of brass 
in 0.5 M NaCl solution with optimum concentration of BTAH 
and BTPA are shown in Figure 1.  It is evident that in the pres-
ence of inhibitor, the cathodic and anodic curves were shifted 
towards positive potential region and the shift was found to 
be dependent on inhibitor concentration. Table 2 illustrates the 
corresponding electrochemical parameters. The Ecorr values 
were marginally shifted in the presence of BTAH and BTPA. 
The experimental curves also indicate that the inhibitors retard 
mainly the anodic reactions. From the polarization curves, the 
corrosion current density (Icorr) was determined by Tafel ex-
trapolation method. The current density also decreased with 
increasing concentrations of the inhibitors. The corrosion rate 
and percentage inhibition efficiency were calculated from Icorr 
values [30]. Where, EW is the equivalent weight, D is the den-
sity of brass and Icorr (inh) and Icorr are the corrosion current 
densities in the presence and absence of inhibitors respective-
ly. The inhibition efficiency of BTAH and BTPA attained a max-
imum value of 92.33% and 96.17% at 150 ppm concentration 
respectively. The values of inhibition efficiency increase with 
increasing concentration of inhibitor, indicating that a higher 
surface coverage was obtained in a solution with the optimum 
concentration of inhibitor. The corrosion rate in blank solution 
was found to be 10.86 x 10-2 mm year-1 and it was minimized 
by adding the inhibitors to a lower value of 0.87 x 10-2 mm 
year-1 and 0.44 x 10-2 mm year-1 for brass due to the ad-
sorption of BTAH and BTPA on the metal surface respectively. 
The results obtained from the polarization measurements are 
in good agreement with the weight-loss measurements in 0.5 
M NaCl solution.

Figure 1: Polarization curves for brass in 0.5 M NaCl 
solution containing optimum concentrations of BTAH 

and BTPA.

CR   =   
3.27 x 10-3 x I

corr
 x EW

D
; I.E. %  =     

I
corr

  _  I
corr(inh)  

            

 I
corr

x 100

3.3. Electrochemical impedance studies  :  The corrosion 
behaviour of brass in sodium chloride solution in the presence 
of BTAH and BTPA was investigated by the EIS method at 
room temperature. The impedance diagrams were not perfect 
semicircles, which may be attributed to the frequency disper-
sion [31]. Nyquist plots of brass in inhibited and uninhibited 
NaCl solutions containing optimum concentrations of BTAH 
and BTPA after immersion of 1 hr, 24 hrs and 48 hrs are shown 
in Figure 2. The percent inhibition efficiency (IE %) of corrosion 
of brass was calculated as follows [32]:

Table 2 : Electrochemical parameters and inhibition efficiency for corrosion of brass in 0.5 M NaCl solution containing 
different concentrations of BTAH and BTPA.  

Inhibitor concentration
/ppm

E
corr 

/mVvs.SCE I
corr 

/uA cm-2 Inhibition efficiency /% Corrosion rate x 10-2 /
mm yr-1

Blank -312 8.61 - 10.86

BTAH

50 -255 2.77 67.83 3.49

100 -254 2.30 73.29 2.90

150 -231 0.66 92.33 0.83

200 -232 0.69 91.99 0.87

BTPA
50 -252 2.39 72.24 3.02

100 -250 1.74 79.79 2.20

150 -223 0.33 96.17 0.42

200 -225 0.35 95.93 0.44

I.E. %  =                                    
(R

ct
)-1 – (R

ct(inh)
)-1

(R
ct
)-1 x 100
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Where, R
ct(inh)

 and Rct are the charge-transfer resistance 
values with and without inhibitors respectively. IE% attained 
96.47, 98.16 and 98.83 after immersions of 1 hr, 24 hrs and 
48 hrs respectively

Figure 2: Nyquist diagrams for brass in 0.5 M NaCl solu-

tion containing optimum concentrations of BTAH and 

BTPA after immersion of (a) 1h.(b) 24hrs (C) 48hrs

Table 3.Impedance measurements and inhibition efficiency of brass in 0.5 M NaCl solution containing optimum concen-
trations of  BTAH and BTPA after 1 hr, 24 hrs and 48 hrs immersion.

Inhibitors Rct x 104/ohm cm2 C
dl
/uFcm-2 Inhibition efficiency/%

1 hr 24 hrs 48 hrs 1 hr 24 hrs 48 hrs 1 hr 24 hrs 48 hrs

Blank 0.19 1.02 1.89 3.32 0.61 0.42 - - -

BTAH 2.68 18.10 37.10 0.35 0.07 0.03 92.74 94.39 94.90

BTPA 5.56 55.40 162.00 0.12 0.01 0.01 96.47 98.16 98.83

on the brass surface from 0.5 M NaCl solution. Impedance 
parameters derived from these investigations are given in Ta-
ble 3. In the presence of optimum concentration of inhibitors, 
Rct values increased, whereas Cdl values tended to decrease. 
The decrease in Cdl values was caused by adsorption of ben-
zotriazole derivatives on the metal surface. The relationship 
between Rct and Cdl values with immersion time of 1 hr, 24 hrs 
and 48 hrs are shown in Table 3. Rct values for brass in 0.5 M 
NaCl increased with increase in immersion time while Cdl val-
ues are decreased with increase in immersion time. The ten-
dency to decrease in Cdl, which can result from a decrease in 
local dielectric constant and/or an increase in the thickness of 
the electrical double layer, suggests that the inhibitors function 
by adsorption at the metal-solution interface [33]. The change 
in Rct and Cdl values were caused by the gradual replacement 
of water molecules by the anions of the NaCl and adsorption 
of the organic molecules on the metal surface, reducing the 
extent of dissolution [34].

3.4. Surface examination study

3.4.1 Energy dispersive X-ray analysis (EDX) : Energy dis-
persive X-ray analysis technique was employed in order to 
get additional information on the inhibition mechanisms. The 
results obtained from this technique showed that the corrosion 
inhibition process was related to the development of inhibitor 
film over the metal surface. The cross section analysis of the 
corrosion layers were performed by EDX. Mapping of Cu, Zn 
and Cl was carried out to investigate the distribution of these 
elements in the surface layers. EDX spectrum of brass in 0.5 
M NaCl solution in the absence and presence of BTAH and 
BTPA are shown in Figure 3 and Figure 4. From the figures, 
it is observed that in the absence of inhibitors, the distribution 
of Cl was high while Cu and Zn in the surface layers were low 
when compared to the composition of the alloy. This is due to 
larger amounts of copper and zinc ions leached out from brass 
in 0.5 M NaCl solution. The distribution of Cl was considerably 
reduced in the presence of BTAH and BTPA while Cu and Zn 
were increased, which are closer to that of the composition of 
the alloy. This observation clearly proved that the inhibitors are 
strongly adsorbed on the brass surface and thus effectively 

with optimum concentration of BTPA, which was compara-
tively higher than that of BTAH in 0.5 M NaCl solution. This 
behaviour was attributed to more surface coverage of BTPA 

control the corrosion of brass in sodium chloride solution. The 
instrument used is not capable of detecting carbon, nitrogen, 
oxygen and hydrogen. 
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Table 4. Surface composition (%) of brass in sodium 
chloride solution with optimum concentration of BTAH 

and BTPA

Inhibitors Cu (%) Zn (%) Cl (%)

Blank 52.34 31.05 12.43

BTAH 53.45 35.65 7.12

BTPA 53.86 36.84 5.32

Figure 3:  EDX 

spectrum of brass 

in 0.5 M NaCl 

solution.

BTAH 

BTPA

Figure 4:  EDX spectrum of brass in 0.5M NaCl solution 

containing optimum concentration of BTAH and BTPA

3.4.2  Scanning Electron Microscopy : The surface layer 
plays a vital role in minimizing the corrosion attack of the ag-
gressive environment. To understand the nature of the surface 
film in the absence and presence of inhibitors and the extent of 
corrosion of brass alloys, the SEM micrographs of the surface 
after 1 hr immersion in the sodium chloride were examined. 
The scanning electron microscopic investigations were carried 
out in sodium chloride solution with and without the addition 
of benzotriazoles derivatives at their optimum concentration 
level. 

The morphology of the surface of brass exposed to sodium 
chloride solution in the absence and presence of BTAH, BTPA 
are shown in Figure 5. The brass surface in the absence of 
inhibitors was found to be severely affected by corrosion prod-
ucts. The layer is largely porous in nature and thus anodic dis-
solution of metals takes place at pores.

From the SEM micrograph availed for the brass alloys in solu-
tion containing BTAH and BTPA shows an adsorbed layer of 
Cu(I)BTA complex which control the preferential dissolution of 
brass.

The SEM micrograph for brass exposed to optimum concen-
tration of BTPA shows better corrosion inhibition for brass in 
0.5 M NaCl solution.

(a) Blank (b)  BTAH

(c)
  B

TP
A

Figure 5: SEM mi-

crographs of brass 

immersed in 0.5M 

NaCl containing 

optimum concen-

tration of (a) blank 

(b) BTAH (c) BTPA

4. Conclusions

1. Both BTAH and BTPA showed good inhibition efficiency in 
NaCl solution. The IE% of BTPA was higher than that of BTAH.

2. Polarization studies indicated that BTAH and BTPA behave 
mainly as anodic inhibitors for brass in NaCl solution. They de-
crease the anodic reaction rate more strongly than the cathod-
ic reaction and render the corrosion potential of brass more 
positive in NaCl solution.

3. Impedance studies showed that the change in charge trans-
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fer resistance (Rct) and double layer capacitance (Cdl) values 
are related to the adsorption of BTAH and BTPA on the met-
al surface, leading to the formation of a protective film, which 
grows with increasing exposure time.

4. EDX and SEM analysis clearly proved that the inhibition is 
due to the formation of an insoluble stable film through the 
process of complexation of the organic molecule.
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KINETICS AND MECHANISM OF UNCATALYSED AND RUTHENIUM(III) CATALYSED OXIDATION OF 
CHLORAMPHENICOLE- AN ANTIBIOTIC DRUG BY ALKALINE PERMANGANATE

Rajshekhar C. Hiremath , Rajeshwari V. Hosahalli a  
Ramaiah college Arts Science and Commerce, E-mail :-  sumanvanaki@gmail.com

The oxidation of Chloramphenicole (CHP) by  MnO4- was studied in the absence and in the presence of ruthenium(III) catalyst in 
alkaline medium at 298 K and at constant ionic strength of 0.50 mol dm-3 by spectrophotometry. The stoichiometry in both the cases, 
was   [CHP]: [ MnO4-] = 1:4. The oxidation products were identified by IR, GC-MS and NMR spectroscopy. The reaction was first 
order with respect to both MnO4- and ruthenium(III), while the orders with respect to  both CHP and alkali varied from first order to 
zero order as the concentrations increased. The effects of added products, ionic strength and dielectric constant were studied. The 

reaction constants, activation parameters and thermodynamic quantities were calculated for both the uncatalysed and catalysed 

reactions. 

Keywords:  Chloramphenicole; Ru (III) catalyst; Alkaline permanganate (MnO4- ) ; Oxidation

Chloramphenicol (2, 2-dichloro-N-[(1R, 2R)-2-hydroxy-(hy-
droxymethyl)nitrophenyl)- ethyl]acetamide) is a bacterio-

static antimicrobial. Chloramphenicol(CHP) is effective against 
a wide variety of Gram-positive and Gram-negative bacteria, 
including most anaerobic organisms. It is considered a proto-
typical broad band spectrum antibiotic, alongside the tetracy-
cline’s. The clinical application of chloramphenicol was in the 
treatment of typhoid. The most serious adverse effect associ-
ated with chloramphenicol treatment is bone marrow toxicity. 
Due to their extensive usage, chloramphenicol may enter the 
environment via wastewater effluent and biosolids from sew-
age treatment plants and via manure and litters from food-pro-
ducing animal husbandry. The presence and accumulation of 
chloramphenicol antibiotics in aquatic environments, albeit at 
low concentrations, may pose threats to the ecosystem and 
human health by inducing increase and spread of bacteria 
drug-resistance due to long-term exposure. This necessitates 
development of the various advanced oxidation processes for 
the transformation of chloramphenicol in water. In view of po-
tential pharmaceutical importance of chloramphenicol and lack 
of literature on the oxidation of this drug by any oxidant and 
the complexity of the reaction, a detailed study of the reaction 
becomes important. Hence the title reaction is undertaken.

Permanganate ion oxidizes a great variety of substrates and 
finds extensive application in organic synthesis [1], especially 
after the advent of phase transfer catalysis [2] which permits 
the use of solvents such as ethylene chloride and benzene. 
Kinetic studies constitute an important source of mechanistic 
information on such reactions, as demonstrated by studies on 
unsaturated acids in both aqueous [2] and non aqueous me-
dia [3]. The mechanism by which multivalent permanganate 
oxidizes a substrate depends not only on the substrate but 
also on the medium [4]. In strongly alkaline medium the sta-
ble reduction product of MnO4- is MnO42- [4].  However, the 
MnO42- appears only after complete consumption of   MnO4-. 

The use of transition metal ions such as osmium, ruthenium 
and iridium, either alone or as binary mixtures, as catalysts in 
various redox processes has attracted considerable interest 
[5]. Ruthenium(III) acts as a catalyst in the oxidation of many 
organic and inorganic substrates [6]. We have observed that 
small amounts of ruthenium(III) catalyse the oxidation of CHP 
by alkaline permanganate.  In view of the potential pharma-

ceutical importance of CHP and the dearth of literature on the 
oxidation of this drug, we have carried out a detailed study of 
the title reaction.

2. Experimental

2.1 Materials and Reagents : All chemicals used were of 
A.R. grade, and double distilled water was used. The solution 
of chloramphenicole (CHP) (Sisco Chem.) was prepared by 
dissolving known amount of the samples in distilled water. 
The purity of the samples was checked by their melting point 
(150oC). (Literarure: 149–153oC). Potassium permanganate 
solution was standardized against oxalic acid [7]. Potassium 
manganate solution was prepared as described by Carrington 
and Symons [8]. Ruthenium(III) stock solution was made by 
dissolving a known weight of RuCl3 (S.D fine chem) in 0.20 
mol dm-3 HCl. Mercury was added to reduce any rutheni-
um(IV)  and the ruthenium(III) stock solution was kept for one 
day. The ruthenium(III) concentration was assayed by EDTA 
titration [9]. KOH and KNO3 (both CDH, Analar) were em-
ployed to maintain the required alkalinity and ionic strength 
respectively.

2.2 Instruments used : (i)  For kinetic measurements, a Pel-
tier Accessory (temperature control) attached to Varian CARY 
50 Bio UV-visible spectrophotometer (Varian, Victoria-3170, 
Australia) connected to a rapid kinetic accessory (HI-TECH 
SFA-12, U.K) was used.
(ii)  For product analysis, a QP-2010S Shimadzu gas chro-
matograph mass spectrometer, Nicolet 5700-FT-IR spectrom-
eter (Thermo, U.S.A), 300 MHz 1H NMR spectrophotometer 
(Bruker, Switzerland) were used.

(iii)  For pH measurements ELICO pH meter model LI 120 was 
used.

2.3 Kinetic studies : The kinetic measurements were per-
formed on a Varian Cary 50 Bio UV-Vis spectrophotometer. 
The kinetics were followed under pseudo-first order conditions 
where   [CHP] > [MnO4-] in both catalysed and uncatalysed 
reactions at 25.0 ± 0.1oC. In the absence of catalyst, the reac-
tion was initiated by adding the MnO4- to CHP solution which 
also contained the required concentrations of KOH and KNO3. 
The reaction in the presence of catalyst was initiated by adding  
MnO4- to CHP solution which also contained the required con-



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

265

ISSN 2250 - 3978
 LILAVATI (PRINT)

centrations of KOH, KNO3 and ruthenium(III). The progress 
of the reaction in both cases was followed by monitoring the 
decrease in absorbance of  MnO4-  at 526nm  in a 1cm cell 
placed in a thermostatted compartment of a Varian Cary 50 
Bio UV-Vis spectrophotometer. The applicability of Beers law 
was verified at 526nm under the reaction conditions (ε = 2100 
± 50 dm3 mol-1 cm-1) It was verified that there was negligible 
interference from other species present in the reaction mixture 
at this wavelength. 

The reactions were followed for more than three half-lives. It 
was observed that, in the absence of ruthenium(III) catalyst, 
the oxidation of  CHP by  MnO4- occurs in measurable quan-
tities. Hence, during calculation of the pseudo-first order rate 
constants  kc, the uncatalysed rate ku has also taken into ac-
count. To allow for this in the catalyzed kinetic runs, a parallel 
kinetic runs under similar conditions in the absence of catalyst 
were also carried out.  The pseudo-first order rate constants, ( 
ku or kc), in both the cases were determined from the plots of 
log(At -A∞) versus time, where At refers to absorbance at  time 
‘t’ and ‘A∞’ at infinite time,  which excludes the absorbance 
of any MnO42- during the reaction. The plots were linear up 
to 80% completion of the reaction in both cases (see Fig. 1 
for unacatalysed reaction). Thus the total rate constant (kt) is 
equal to the sum of the rate constants in the presence (kc) and 
in the absence of (ku) of catalyst. The rate constants were re-
producible to within ±5% and are the average of at least three 
independent kinetic runs (Tables 1 and 2). 

3 Results 

3.1 Stoichiometry and product analysis : Different concen-
trations of reactants in 5.0 x 102 mol dm-3  OH-  and constant 
ionic strength,   I = 0.50 mol dm-3 for both uncatalysed and 
catalysed reactions were kept in  closed containers under ni-
trogen atmosphere at 25oC. After 3 h the manganese(VII) con-
centration was assayed  spectrophotometrically by measuring 
the absorbance at 526 nm. Under the conditions where [CHP] 
> [MnO4-], the unreacted CHP was estimated using potassium 
biphthalate solution [10]. The results indicated that one mole of 
CHP reacted with four moles of manganese(VII) for both  the 
uncatalysed and catalysed  reactions as given in Scheme 1

Scheme 1. Stoichiometry of uncatalyzed and ruthenium(III) 
catalyzed oxidation of chloramphenicole by alkaline perman-
ganate.

After completion of the reaction, the reaction mixture was acid-
ified, concentrated and extracted with ether. The ether layer 
was subjected to column chromatography [11] and fractions 
are subjected to spectral investigations. From the IR, GCMS 
and NMR spectra, the main oxidation product was identified as 
p-nitrobenzaldehyde.  IR spectrum showed C=O stretching for 

aldehydic functional group at 1708 cm-1,while –NO2 stretching 
observed at 1349 cm-1. The presence of p-nitrobenzaldehyde 
was also confirmed by GC-MS analysis obtained on a Shi-
madzu 17A gas chromatograph with a Shimadzu XP- 5000A 
mass spectrometer using EI ionization technique. The mass 
spectrum showed the base peak at 151 amu consistent with 
the molecular ion of 151 amu. All other peaks observed in the 
GC-MS can be interpreted in accordance with the structure of 
p-nitrobenzaldehyde. Further p-nitrobenzaldehyde was char-
acterized by its 1HNMR spectra (DMSO): 10.17 (s.1H, CHO), 
8.18 (d, 2H, ArH), 7.67(d, 2H, ArH).Another product 1-Hy-
droxyamino-ethane-1, 2-diol was confirmed by GCMS spectra 
which showed the molecular ion peak at 92amu. Chloro-acetic 
acid is confirmed by spot test [12].
3.2 Reaction orders :The reaction orders in case of both un-
catalysed and catalyzed reactions were determined from the 
slopes of the log k versus log(concentration) plots by varying 
the concentrations            of substrate, alkali and catalyst, in 
turn, while keeping other conditions constant. In this way the 
order with respect to  MnO4-   was found to be unity between  
5.0 x 10-5 to 5.0 x 10-4 mol dm-3 (see Table 1 and 2). Similarly 
the CHP concentration was varied in the range   0.25 x 10-3   
to  8.0 x 10-3 mol dm-3.   The order with respect to CHP varies 
from first to zero order as its concentration increases (Fig.2). 
The effect of alkali was studied in the range of 0.25 x 10-2 to 
30.0 x 10-2 mol dm-3 at constant ionic strength of 0.50 mol 
dm-3 for the uncatalysed reaction and at constant concentra-
tion of ruthenium(III) for the catalysed reaction. As for CHP the 
order with respect to alkali varies from first to zero order as 
the alkali concentration increases (Tables 1 and 2), for both 
the uncatalyzed and  catalyzed ractions.  The ruthenium(III) 
concentration was varied in the range 1.0 x 10-6 to 1.0 x 10-5 
mol dm-3 (Table 2). The order with respect to ruthenium(III) 
concentration was found to be unity. 

3.3 Effects of dielectric constant and ionic strength :                
The effect of varying [KNO3] at constant [MnO4-], [Ru(III)], 
[CHP] and [OH-]was found that increasing ionic strength had 
no significant effect on the rate of the reaction in  both the cas-
es of uncatalyzed and catalyzed reactions. Varying the t-butyl 
alcohol and water percentage varied dielectric constant of the 
medium, ‘D’. The D values were calculated from the equation  
D = DwVw + DBVB, where Dw and DB are dielectric constants 
of pure water and          t-butyl alcohol, respectively, and Vw and 
VB are the volume fractions of components water and t-butyl 
alcohol, respectively, in the total mixture. It was observed that 
there was no effect of dielectric constant on the rate of uncata-
lyzed   reaction and Ru(III) catalyzed reaction. 

3.4 Test for free radicals : To test for the participation of free 
radicals, the reaction mixture was mixed with acrylonitrile 
monomer and kept for 24 h under nitrogen. On diluting with 
methanol, a white precipitate of polymer was obtained, indi-
cating the presence of free radicals. Initially added acrylonitrile 
decreases the rate of the reaction, indicating the participation 
of free radicals in both the uncatalysed and catalysed reac-
tions.
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3.5 Effect of temperature: The influence of the temperature 
on the rate was studied for the uncatalysed reaction at 15, 
25, 35 and 45oC. The rate constants, (k1), of the slow step 
of Scheme 2 were obtained from the slopes and intercepts of  
plots of 1/ku versus 1/[OH-] (Fig. 3)  and 1/ku versus 1/[CHP]     
(Fig. 3)  at four different temperatures. The values are given 
in Table 3. The energy of activation was obtained by the least 
squares method from the plot of log k1 versus 1/T, from which 
the activation parameters were calculated (Table 3).  

The effect of temperature on the catalysed reaction was also 
studied. The rate constants, (k2), of the slow step of Scheme 
3 were obtained from the slopes and intercepts of the plots of 
[Ru(III)]/kc versus 1/[OH- ] (Fig. 4) and [Ru(III)]/kc versus 1/
[CHP] (Fig. 4)  at four different temperatures. The values are 
given in Table 4. The energy of activation was obtained by the 
least squares method from the plot of log k2 versus 1/T from 
which activation parameters were calculated (Table 4).

3.6 Catalytic activity : Since the uncatalysed and catalysed 
reactions proceed simultaneously, we may write [13] 

kt = ku +  KC  [catalyst]x                                              (1) 

Here kt and ku are the observed pseudo first order rate con-
stants in the presence and absence of ruthenium(III) respec-
tively, KC is the catalytic constant and ‘x’ the order of the 
reaction with respect to ruthenium(III). Since in the present 
investigation, x = 1. The values of KC calculated at different 
temperatures were calculated using equation (1), after suit-
able arrangement. KC increases with temperature. Plots of log 
KC versus 1/T were linear and the activation parameters with 
reference to the catalyst were computed. These results are 
summarized in Table 5. 

4 Discussion : MnO4- is a powerful oxidant in an alkaline me-
dium. As it exhibits many oxidation states, the stoichiometric 
results and pH of the medium are important considerations. 
During this study, the color of the solution changed from violet 
to blue and then green. The spectrum of the green solution 
was identical to that of MnO42-. It is probable that the blue 
color originated from the violet of MnO4- and the green from 
manganate, Mn(VI), excluding the accumulation of hypoman-
ganate, Mn(V). The spectral changes during the reaction are 
shown in Figure 5. It is evident that the signal from  MnO4- de-
creases at 526 nm, while increases at 603 and 453nm are due 
to Mn(VI). As the reaction proceeds, a yellow turbidity slowly 
develops and after keeping for a long time the solution turns 
to colorless with a brown precipitate. This suggests that the 
initial products might have undergone further reaction to give 
Mn(IV).

4.1 Mechanism for the uncatalysed reaction : The reaction 
presents a 1: 4, CHP: MnO4- stoichiometry with first order 
dependence on MnO4-, while the order with respect to both 
CHP and alkali varies from first to zero order. These results 
imply that first the alkali combines with permanganate to give 
an alkali-permanganate species [MnO4.OH]2-  in a prior equi-
librium step, which is in accordance with the literature [14] and 
also the observed order with respect to OH-.  In the next step, 

[MnO4.OH]2-  combines with  CHP to form an intermediate 
complex (C1). The fractional order with respect to CHP at in-
termediate concentrations can be attributed to this complex 
formation prior to the slow step. Indeed it is noted that the plot 
of 1/ku versus 1/ [CHP] (Fig.3) shows an intercept, in agree-
ment with complex formation. Further evidence for complex 
formation was obtained from the UV-Vis spectra of the oxidant, 
substrate and reaction mixtures, in which a bathochromic shift 
from 315 nm to 322 nm and hyperchromicity at 322 nm was 
observed at 5.0oC. The presence of the isobestic point is con-
sistent with complex formation (Fig.2).

The decomposition of complex (C1) is considered to be the 
slow step, C-C bond cleavage results in the forming a carboca-
tion and a free radical from CHP, and  Mn(VI). In a subsequent 
fast step the free radical reacts with another mole of [MnO4.
OH]2- to give a final product                   p-nitrobenzaldehyde and 
Mn(VI). In a further fast step, the carbocation combines with 
OH- to form 2, 2-Dichloro-N-(1, 2-dihydroxy-ethyl)-acetamide. 
In a further fast step, This 2, 2-Dichloro-N-(1, 2-dihydroxy-eth-
yl)-acetamide then reacts with two moles of [MnO4.OH] 2- to 
give the final product 1-Hydroxyamino-ethane-1, 2-diol, chloro 
acetic acid  and Mn(VI).  All the experimental results may be 
interpreted in the form of   Scheme 2.

Scheme 2. Detailed scheme for the oxidation chlorampheni-
cole by alkaline permanganate.

For intermediate concentrations, from Scheme 2 the rate law 
(2) can be written as 

(2)
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The rate law is consistent with all the observed orders with re-
spect to different species, which can be verified by rearranging 
to Eq (3).

(3)

According to Eq. 3, other conditions being constant, plots of 1/
ku versus 1/ [CHP] and 1/ku versus 1/[OH-] should be linear 
and are  found to be so (Fig. 3). From the slopes and intercepts 
of such plots, the reaction constants K1, K2 and k1 were cal-
culated as (15.2 ± 0.5) dm3    mol-1, (3.81 x 102 ± 0.2) dm3  
mol-1, and (5.85 ± 0.2) x 10-3 dm3   mol-1 s-1 respectively. 
The value of K1 is in good agreement with that derived in ear-
lier work [15]. The values of K1 and K2 were calculated at four 
different temperatures and are given in Table 3.  The νan’t Hoff 
plots were made for variation of K1 and K2 with temperature. 
The values of enthalpy, entropy and free energy of the reaction 
were calculated for the first and second equilibrium steps of 
Scheme 2. These values are also given in Table 3.

The negligible effect of ionic strength and dielectric constant of 
medium on the rate might be due to the presence of various 
ions as shown in scheme 2. The value of ΔS#, which is within 
the range of radical reaction, has been ascribed to the nature 
of the electron pairing processes and to the loss of degrees of 
freedom formerly available to the reactants upon the forma-
tion of rigid transition state. The observed modest enthalpy of 
activation and relatively low value of the entropy of activation, 
together with the higher rate constant of the slow step, indicate 
that the oxidation occurs via an inner- sphere mechanism [16]. 

Mechanism of ruthenium(III) catalysed reaction : It is in-
teresting to identify the probable ruthenium(III) chloride spe-
cies in alkaline medium. Electronic spectral studies [17] have 
confirmed that ruthenium chloride exists in hydrated form as 
[Ru(H2O)5OH]

2
+. In the present study, it is quite probable that 

for [Ru(III) (OH)x]3-X, the  value of x  would   be less than 
six because there are no definite reports of any hexahydroxy 
ruthenium species. The remainder of the coordination sphere 
would be filled by water ligands. Hence, under the conditions 
employed, i.e. [OH-] > > [Ru(III)], ruthenium(III) is likely to be 
present as the hydroxylated species, [Ru(H

2
O)5OH]2+  [18].   

         The reaction between MnO4- and CHP in alkaline me-
dium in the presence of micro amounts of ruthenium(III)  is 
similar to the uncatalysd reaction with respect to stoichiometry 
and reaction orders ; in addition, the reaction is first order with 
respect to ruthenium(III). The mechanism is therefore likely to 
be similar, except for the participation of the catalyst. Thus we 
propose that a hydroxylated species of ruthenium(III) reacts 
with  CHP to give a complex (C2), which  then reacts with 
[MnO4.OH]2- in a slow step to  form a carbocation, a free rad-
ical derived from CHP, and  Mn(VI). Such complex formation 
between substrate and catalyst was also observed in earlier 
work [6, 19]. Evidence for this was obtained from UV-Vis spec-
tra of a CHP-ruthenium(III) mixtures in which a bathochromic 
shift of from 324 to 329 nm and hypochromicity at 329 nm 
were observed at 5.0oC. In a subsequent fast step the free 

radical reacts with another mole of [MnO
4
.OH]2- to give a final 

product p-nitrobenzaldehyde and Mn(VI). In a further fast step, 
the carbocation combines with OH- to form 2, 2-Dichloro-N-(1, 
2-dihydroxy-ethyl)-acetamide. In a further fast step, This 2, 
2-Dichloro-N-(1, 2-dihydroxy-ethyl)-acetamide then reacts 
with two moles of [MnO

4
.OH] 2- to give the final product 1-Hy-

droxyamino-ethane-1, 2-diol, chloro acetic acid  and Mn(VI).   
All the experimental results may be interpreted in the form of 
Scheme 3, with subsequent fast steps as per Scheme 2.

Scheme 3 Detailed scheme for the ruthenium(III) catalysed 
oxidation chloramphenicole by alkaline permanganate

For intermediate concentrations, from Scheme 3 the rate law 
(4) can be written as 

(4)

The terms (1 +K
1
[MnO

4
-]) and (1 +K

3
(Ru(III)]) in the denomina-

tor of Eq .4 approximate to unity in view of the low concentra-
tions of MnO

4
- and ruthenium(III) used.

(5)

The rate law confirms all the observed orders with respect to 
different species, which can be verified by rearranging to Eq. 6.

(6)

According to Eq. 6, other conditions being constant, plots of 
[Ru(III)]/kc versus 1/[ CHP] and [Ru(III)]/kc versus 1/[OH-] 
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should be linear and were found to be so (Fig. 4). From the 
slopes and intercepts of these plots we obtained the reaction 
constants K1, K3 and k2 as (16.8 ± 0.5) dm3    mol-1, (4.2 ± 
0.2) x 102 dm3   mol-1 and (3.94 ± 0.20) x 103 dm3   mol-1 
s-1. The values of K1 and K3 were calculated at four different 
temperatures (Table 4).  The νan’t Hoff plots were made for 
variation of K1 and K3 with temperature (log K1 versus 1/T 
and log K3 versus 1/T). The values of ΔH, ΔS, and ΔG were 
calculated for the first and second equilibrium steps of Scheme 
3, and are given in Table 4.

The negligible effect of ionic strength and dielectric constant 
might be due to the presence of various ions in both catalyzed 
and uncatalyzed reactions (Scheme 2 and 3). The moderate 
ΔH# and ΔS# values are favourable for electron transfer reac-
tion. The value of ΔH#  was due to energy of solution changes 
in the transition state. The observed modest enthalpy of activa-
tion and a higher rate constant for the slow step indicates that 
the oxidation presumably occurs via an inner-sphere mech-
anism. This conclusion is supported by earlier observations 
[20]. The activation parameters evaluated for the catalyzed 
and uncatalyzed reactions explain the catalytic effect on the 
reaction. The catalyst Ru(III) forms the complex (C2) with sub-
strate which enhances the reducing property of the substrate 
than that without catalyst. Further, the catalyst Ru(III) modifies 
the reaction path by lowering the energy of activation.

5 Conclusion : The uncatalysed and ruthenium(III) catalysed 
oxidation of CHP by  MnO4- was studied in alkaline medium.  
The MnO4- oxidant required a pH > 12 below this value the 
reaction proceeds to MnIV which slowly develops a yellow tur-
bidity. The same oxidation products were identified for both 
uncatalysed and catalysed reactions. The oxidant, manga-
nese(VII), exists in alkaline media as [MnO4.OH]2-, which 
takes part in the chemical reaction. The role of hydroxyl ions 
is crucial to the chemical reaction. The given mechanism is 
consistent with all the experimental results. The active catalytic 
species of ruthenium(III) is believed to be [Ru(H2O)5OH]2+
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Table 1. Effect of variation of Mn(VII), CHP and OH- con-
centrations on the oxidation of CHP by alkaline perman-

ganate at 25oC and I = 0.50 mol  dm-3.

[Mn(VII)] x 104 [CHP] x103 [OH-] x 102 ku x 103 

(mol dm-3) (mol dm-3) (mol dm-3) (s-1)

0.5 1.0 5.0 0.81

1.0 1.0 5.0 0.83

2.0 1.0 5.0 0.82

3.0 1.0 5.0 0.80

4.0 1.0 5.0 0.82

5.0 1.0 5.0 0.81

1.0 0.25 5.0 0.08

1.0 0.50 5.0  0.45

1.0 0.75 5.0 0.63

1.0 1.00 5.0 0.83

1.0 2.00 5.0 1.44

1.0 3.00 5.0 1.94

1.0 4.00 5.0 2.32
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1.0 5.00 5.0 2.64

1.0 6.00 5.0 2.65

1.0 7.00 5.0 2.66

1.0 8.00 5.0 2.67

1.0 1.0 0.25 0.06

1.0 1.0 0.50 0.12

1.0 1.0 0.75 0.24

1.0 1.0 1.00 0.28

1.0 1.0 3.00 0.62

1.0 1.0 5.00 0.83

1.0 1.0 7.00 0.96

1.0 1.0 9.00 1.06

1.0 1.0 10.0 1.09

1.0 1.0 20.0 1.10

1.0 1.0 30.0 1.11

Table 2. Effect of variation of Mn(VII), CHP, OH- and Ru(III) concentrations on the ruthenium(III) catalysed oxidation of  
chloramphenicole by alkaline permanganate at 25oC and    I = 0.50 mol  dm-3

[Mn(VII)] x 104 [CHP] x103 [OH -] x 102 [Ru(III)] x 106 k
t
 x 103 k

u
 x103 k

c
 x 103

(mol dm-3) (mol dm-3) (mol dm-3) (mol dm-3) (s-1) (s-1) (s-1)

0.5 1.0 5.0 5.0 2.67 0.81 1.85

1.0 1.0 5.0 5.0 2.69 0.83 1.86

2.0 1.0 5.0 5.0 2.66 0.82 1.87

3.0 1.0 5.0 5.0 2.68 0.80 1.88

4.0 1.0 5.0 5.0 2.65 0.82 1.86

5.0 1.0 5.0 5.0 2.68 0.81 1.84

1.0 0.25 5.0 5.0 0.70 0.08 0.42

1.0 0.50 5.0 5.0 1.54    0.45 1.09

1.0 0.75 5.0 5.0 1.10 0.63 1.92

1.0 1.00 5.0 5.0 2.69 0.83 1.86

1.0 2.00 5.0 5.0 4.32 1.44 2.88

1.0 3.00 5.0 5.0 5.45 1.94 3.51

1.0 4.00 5.0 5.0 6.28 2.32 3.95

1.0 5.00 5.0 5.0 6.92 2.64 4.26

1.0 6.00 5.0 5.0 6.93 2.65 4.27

1.0 7.00 5.0 5.0 6.94 2.66 4.28

1.0 8.00 5.0 5.0 6.95 2.67 4.29

1.0 1.0 0.25 5.0 0.10 0.06 0.04

1.0 1.0 0.50 5.0 0.21 0.12 0.09

1.0 1.0 0.75 5.0 0.46 0.24 0.22

1.0 1.0 1.00 5.0 0.86 0.28 0.56

1.0 1.0 3.00 5.0 1.98 0.62 1.36

Table 3. Thermodynamic activation parameter for the 
oxidation of CHP by permanganate in alkaline medium 

with respect to slow step of Scheme 2.

(A) Effect of temperature Activation parameter

Tempera-
ture (K)

k
1
 x 103

(dm3 mol-1 s-1)
Parameter Value

288 1.14 Ea (kJ mol-1) 56.8 ± 2.2

298 5.85 ∆H# (kJ mol-1) 54.3 ± 2.1

308 9.45 ∆S#  (JK-1 mol-1) -105 ± 5

318 13.4 ∆G# (kJ mol-1) 85.6 ± 3

Log A 7.7 ± 0.3
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1.0 1.0 5.00 5.0 2.69 0.83 1.86

1.0 1.0 7.00 5.0 3.17 0.96 2.21

1.0 1.0 9.00 5.0 3.53 1.06 2.47

1.0 1.0 10.0 5.0 3.68 1.09 2.58

1.0 1.0 20.0 5.0  3.69 1.10 2.59

1.0 1.0 30.0 5.0  3.70 1.11 2.58

1.0 1.0 5.0 1.0 1.20 0.83 0.37

1.0 1.0 5.0 3.0 1.94 0.83 1.11

1.0 1.0 5.0 5.0 2.69 0.83 1.86

1.0 1.0 5.0 7.0 3.43 0.83 2.60

1.0 1.0 5.0 9.0 4.18 0.83 3.35

1.0 1.0 5.0 10.0 4.55 0.83 3.72

(B)  Effect of temperature on the first and second equilib-
rium step of Scheme 2

Temperature (K) K
1 
(dm3 mol-1) K

2 
x 10-2 (dm3 mol-1)

288 17.1 ± 0.8 4.7 ± 0.2

298 15.2 ± 0.5 3.8 ± 0.2

308 12.4 ± 0.4 2.9 ± 0.09

318 10.0 ± 0.1 2.1 ± 0.08

Thermodynamic quantity with respect to K
1
andK

2

Thermodynamic
quantity

Value from K
1

Value from K
2

∆H (kJ mol-1) -13.6 ± 0.5 -20.4 ± 0.8

∆S (JK-1 mol-1) -23.6 ± 1.1 -19.9 ± 0.5
∆G (kJ mol-1) -6.5 ± 0.1 -14.3 ± 0.4

Table 4.   Thermodynamic activation parameter for the 
ruthenium(III) catalysed oxidation of  CHP by perman-
ganate in alkaline medium with respect to slow step of 

Scheme 3

(A) Effect of temperature Activation parameter

Tempera-
ture (K)

k
2
 x 10-3 (dm3 
mol-1 s-1)

Parameter Value

288 2.89 Ea (kJ mol-1) 37.9 ± 2.0

298 3.94 ∆H# (kJ mol-1) 35.4 ± 2.2

308 7.11 ∆S#  (JK-1 
mol-1)

-56 ± 3

318 12.63 ∆G# (kJ mol-1) 52 ± 2

Log A 10.2 ± 0.5

(B) Effect of temperature on the first and second equilib-
rium step of Scheme 3

Temperature (K) K
1 
(dm3 mol-1) K

3 
x 10-2  (dm3 mol-1)

288 18.2 ± 0.8 5.1 ± 0.2

298 16.8 ± 0.5 4.2 ± 0.2
308 14.5 ± 0.4 3.1 ± 0.09
318 11.2 ± 0.1 2.0 ± 0.08

Thermodynamic quantity with respect to K
1 
and K

3

Thermodynamic
quantity

Value from K
1

Value from K
3

∆H (kJ mol-1) -12.0 ± 0.5 -23.0 ± 0.8
∆S (JK-1 mol-1) -17.5 ± 1.1 -28.6 ± 0.5
∆G (kJ mol-1) -6.4 ± 0.1 -14.0 ± 0.4

Table 5. Value of catalytic constant (K
C
) at different tem-

peratures and activation parameter with respect to K
C

Temperature (K)                      KC x 10-2

288                        3.85 

298                        8.01

308                        12.3

318                        16.2

Activation parameter

Ea (kJ mol-1)                        36.3 

ΔH#(kJ mol-1)                        33.8

ΔS#(JK-1 mol-1)                       -75.5

ΔG (kJ mol-1)                        56.3

log A                        9.27

[Mn(VII)] = 1.0 x 10-4; [CHP] = 1.0 x 10-3; [OH-] = 0.05; [Ru 
(III)] = 5.0 x 10-6 mol dm-3
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Fig. 1. First order plots of oxidation of chloramphenicole 

by alkaline permanganate at 25oC [CHP] = 1.0 x 10-3; [OH-] 

=5.0 x 10-2; I = 0.50 mol dm-3, [Mn(VII)] x 10-4 mol dm-3 = 

(1) 0.5, (2) 1.0, (3) 2.0, (4) 3.0, (5)4.0, (6) 5.0

Fig. 2.  Order with respect to chloramphenicole concen-

trations for uncatalysed and catalysed reactions

Fig. 3.   Verification of rate law (2) in the form of (3) (Con-

ditions as in Table 1)

Fig. 4.  Verification of rate law (5) in the form of (6) (Con-

ditions as in Table 2)

Fig. 5. Spectral changes during the oxidation of chlorampheni-

cole by alkaline MnO4- at 25.0°C;   [Mn(VII)] = 1.0 x 10-4 ,  [CHP] 

= 1.0 x 10-3 , [OH-] =0.05 and  I = 0.50 / mol dm-3  (scanning time 

interval is 1.0 min)

D D D D D

SYNTHESIS AND CHARECTERISATION OF PYRAZINE AND PIPERIDINE DERIVATIVES FOR ANTI-
CANCER, ANTIOXIDANT AND ANTIMICROBIAL ACTIVITY

NalinaRamesh1 ., Prasannakumar SG2

1Dept. of Chemistry/Biochemistry. Ramaiah college of Arts, Science and commerce. Bangalore-54. 
E-mail:- nalinaramesh01@gmail.com

Anovel series of ethyl 1-(3-amino-6-bromopyrazine-2-yl)piperidine-4-carboxylate(3) analogs of amino acids, dipeptides and 
tripeptides was synthesized by using dimethyleformamide and diisopropylethyleamine (DEF/DIPEA) as coupling agents and 

triethylamine (TEA) as base. Structures of all the newly synthesized compounds were confirmed by elemental analysis and IR, 1H 
NMR, 13C NMR and mass spectral data. Pyrazine-piperidine derivatives were investigated for their antimicrobial activity and some 
of newly synthesized compounds 6a, 6b, 6c and 6d exhibited potent bioactivity against Synthesized compounds A &B and C&D 
were tested for cytotoxicity against Breast cancer & Lung cancer cells. Treatment with compound D showed dose-dependent growth 

inhibition in MDA-MB-cells with an IC50 of 27.36 µM. and Treatment with B showed dose-dependent growth inhibition in MDA-MB-
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Cells with an IC50 of 69.77 µM. also observed for synthesized pyrazine-piperidene derivative.

Keywords: pyrazine-piperidine derivatives, dimethyleformamide and diisopropylethyleamine, breast cancer, lung cancer, anticancer 

activity.

Nitrogen containing heterocyclic molecules constitutes the 
largest portion of chemical entities, which are part of many 

natural products, fine chemicals, and biologically active phar-
maceuticals.

The synthesis of the poly-functional compounds has been es-
calating these days. The primary target for medicinal chemist is 
to get new chemical entities having better and new therapeutic 
effect by the modification in the structure of different chemical 
compounds. In the field of six membered heterocyclic struc-
tures piperidine [1] and [2] Pharmacophores have significant 
therapeutic values in medicinal chemistry. The present work is 
the poly-functional synthesis having piperidine, pyrazine and 
amide moiety together in one molecule. It was speculated that 
the substituted pyrazine with piperidine ring along with the po-
tential amide moiety will boost the activity of the molecule.

In this research we tried to find the activity of newly synthe-
sized compounds to treat cancer cell as anticancer drugs. 
Anticancer drugs are used to control the growth of cancerous 
cells. Cancer is commonly defined as the uncontrolled growth 
of cells, with loss of differentiation and commonly, with metas-
tasis, spread of the cancer to other tissues and organs. Drug 
therapy is used when the tumor has spread, or may spread, 
to all areas of the body. The usual treatments of Cancer are 
surgery, chemotherapy (treatment with anticancer drugs), ra-
diation, or some combination of these methods. Anti-Cancer 
drugs are targeted to control and treat various Cancer like, 
Breast cancer, Cervical cancer, Small cell lung cancer, Head 
and Neck cancer, Ovarian cancer, Hodgkin’s and Non-Hod-
gkin’s lymphoma, Oesteo-sarcoma, seminomas of testis, My-
eloblastic leukemia, Lymphoblastic leukemia etc. The use and 
application of drugs synthesized or procured from natural or 
synthetic sources for cancer inhibition and cure is known as 
“chemotherapy” and the drugs are more commonly named 
as chemotherapeutic drugs [3]. As stated earlier, cancer can 
be defined as a state where cells or tissues of the body start 
to divide uncontrollably and evade the normal cell cycle as a 
result of which progression of large tumors occur, and the tu-
morous cells by the mechanism of metastasis may invade the 
neighboring normal tissues of the body causing serious impli-
cations. Keeping this in mind cancer drugs has been designed 
to slowly act on the cancerous cells and halt their progression 
by suppressing them through various molecular mechanisms. 
For our preliminary research we choose substituted aniline 
moieties as variations attached to pyrazine-piperidine amide 
pharmacophores. The synthesized new molecules are charac-
terized by HPLC and Fz.
CHAPTER 2

Literature survey : To satisfy the objectives of the present 
work, it is necessary to study the detailed information from the 
literature. In this regards, relevant information from the liter-
ature have been collected and reviewed under the fallowing 

sections:

2.1 Cancer: Cancer is defined as a disease involving abnor-
mal growth of the normal cells of the body with the ability to 
invade or spread to other parts of the body. Tumors formed by 
abnormal cells can be malignant or benign in nature. Benign 
tumors stay localized at one point in the body and don’t spread 
to other parts. Malignant tumors on the other hand, spread to 
other parts of the body and start tumors at the new location. 
Six characteristics of cancer have been proposed:
* Self-sufficiently in growth signaling.
* Insensitivity to anti-growth signals.
* Evasion of apoptosis.
* Enabling of a limitless replicative potential.
* Induction and sustainment of angiogenesis
* Activation of metastasis and invasion of tissue
2.2 Types of cancer : There are more than 100 types of can-
cer, including breast cancer, lung cancer, skin cancer, colon 
cancer and lymphoma. Symptoms vary depending on the type 
of cancer. The most common types of cancer in males are lung 
cancer, prostate cancer and in females, the most common 
types are breast cancer, colorectal cancer. In 2012 about14.1 
million new cases of cancer occurred globally. It caused about 
8.2 million deaths or 14.6%of all human deaths.

2.3 Causes of cancer : Cancer is caused by both internal 
(such as inherited mutations, hormones, and immune condi-
tions) and environmental factors (such as tobacco, radiation, 
diet).

Smoking was identified in 1964 as the primary cause of lung 
cancer in the US surgeon General’s advisory commission re-
port. Tobacco use increases the risk of developing at least 14 
types of cancer. Diet, physical inactivity, and obesity are relat-
ed to up to 30-35% of cancer deaths. In the United States ex-
cess body weight is associated with the development of many 
types of cancer and is a factor in 14-205of all cancer deaths.

Worldwide, an estimated 17.8% of neoplasms are associated 
with infections and viruses such as human papilloma virus, 
HIV, HBV etc. account for most infection caused cancer.

Up to 10% of total cancer cause may be induced by radiation 
, both ionizing and non ionizing typically from radioactive sub-
stances and ultra violet, pulsed electromagnet fields. Cancers 
induced by radiation include some types of leukemia, lym-
phoma,thyroid cancers, skin cancers ,breast cancer and lung 
cancer.

2.4 Treatment of cancer : Many treatment options exist for 
cancer with the primary ones including surgery, chemotherapy, 
radiation therapy, hormone therapy and target therapy. These 
treatment options are described briefly in the report as follows:
2.4.1 Chemotherapy : It is the use of medicines and drugs to 
treat disease. There are over 100 different drugs and they can 
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be used individually or in different combinations. When used in 
different combinations it is called combination chemotherapy. 
Targeted therapy is a form of chemotherapy that targets specif-
ic molecular differences between cancer and normal cells. The 
first targeted therapies to be developed blocked the estrogen 
receptor molecule, inhibiting the growth of breast cancer. An-
other common example is the class of Bcr-Abl inhibitors, which 
are used to treat chronic myelogenous leukemia (CML). Cur-
rently, there are targeted therapies for breast cancer, multiple 
myeloma, lymphoma, prostate cancer, melanoma and other 
cancers.

The efficacy of chemotherapy depends on the type of cancer 
and the stage. In combination with surgery, chemotherapy has 
proven useful in a number of different cancer types including: 
breast cancer, colorectal cancer, pancreatic cancer, testicu-
larcancer, ovarian cancer and certain lung cancers. The side 
effects of chemotherapy include fatigue, anemia, dizziness, 
nausea and vomiting.

2.4.2 Radiation : Radiation therapy involves the use of ioniz-
ing radiation in an attempt to either cure or improve the symp-
toms of cancer. It works by damaging the DNA of cancerous 
tissue leading to cellular death. The radiation is most common-
ly low energy x-rays for treating skin cancers while higher en-
ergy x-ray beams are used in the treatment of cancers within 
the body.

2.5 Breast cancer

2.5.1 Introduction : Breast cancer is one of that develops in 
the breast tissue and is the most common cancer among wom-
en. Breast cancer typically is detected either during a screen-
ing examination, before the symptoms have developed, or 
after symptoms have developed, when a women feels a lump. 
According to survey conducted in the US, 230,340 cases were 
diagnosed and 39,620 deaths were recorded in the year 2014-
15. Signs of breast cancer may include a lump in the breast, a 
change in the breast shape, dimpling of the skin, fluid coming 
from the nipple, or a red scaly patch skin. The first noticeable 
symptom of breast cancer is typically a lump that feels different 
from the rest of the breast tissue. More than 80% of the breast 
cancer cases are discovered when the woman feels a lump. 
The earliest breast cancers are detected by a mammogram.

2.5.2 Treatment of breast cancer : There are currently three 
main groups of medications used for breast cancer treatment 
which include hormone blocking therapy, chemotherapy and 
monoclonal antibiotics.

Hormone blocking therapy: some breast cancers require 
estrogen for growth and these can be identified with the pres-
ence of estrogen receptors on their surface. These ER+ can-
cers can be treated with drugs that either block the receptors, 
e.g.tamoxifen, or alternatively block the production of estrogen 
with an aromatase inhibitor, e.g. Anastrozole or letrozole. The 
use of tomoxifen is recommended for 10 years.

Chemotherapy: Drugs are used in combinations and include 
cyclophosphamide,doxorubicin and taxane drugs such as 
Docetaxel. Methotrexate and flurouracil have been also used. 

These act by destroying fast growing cancer cells but also 
harm thr growth of normal cells.

Monoclonal antibiotics: Trastzumab, a monoclonal antibody 
to HER2 , has improvedthe 5-year distance free survival of 
stage 1-3 HER2 in breast cancers to about 87%. When trust-
zumab prevents growth factors from being able to bind to and 
stimulate the receptors, effectively blocking the growth of the 
cancer cells. Trastuzumab , however, is very expensive, and 
its use may cause serious side effects and it can only be used 
with patients with over expression of HER2.

2.6. Lung cancer

2.6.1 Introduction : Lung cancer, also known as lung carcino-
ma, is a malignant lung tumor characterized by uncontrolled 
cell growth in tissues of the lung. If left untreated, this growth 
can spread beyond the lung by the process of metastasis into 
nearby tissue or other parts of the body. Most common that 
start in the lung, known as primary lung cancers, are carcino-
mas. The two main types are small-cell lung carcinoma and 
non small-cell carcinoma. The most common symptoms are 
coughing, weight loss, shortness of breath, and chest pains.

The vast majority of cases of lung cancer are due to long term 
tobacco smoking. About 10-15%of cases occur in people who 
have never smoked. These cases are often caused by a com-
bination of genetic factors and exposure to radon gas, asbes-
tos, second-hand smoke, or other forms of air pollution. Lung 
cancer cases are often caused by a combination of genetic 
factors and exposure to radon gas,asbestos, second hand 
smoke or other forms of air pollution. Lung cancer may be 
seen on chest radiographs and computed tomography scans. 
The diagnosis is confirmed by biopsy which is unusually per-
formed by bronchoscopy or CT-guidance. Prevention is by 
avoiding risk factors including smoking and air pollution. Treat-
ment and long term outcomes depend on the types of cancer, 
the stage and the person’s overall health. Most cases are not 
curable. Common treatments include surgery, chemotherapy, 
and radiotherapy. NSCLC is sometimes treated with surgery, 
whereas SSLC usually responds better to chemotherapy and 
radiotherapy.

2.6.2 Treatment of Lung cancer : Smoking prevention and 
smoking cessation are effective ways of preventing the devel-
oping of cancer.

Radiation therapy : Radiotherapy is often give together with 
chemotherapy, and may be used with curative intent in people 
with NSCLC who are not eligible for surgery. This form of high 
intensity radiotherapy is called radical radiotherapy. A refine-
ment of this technique is continuous hyper fractionated accel-
erated radiotherapy, in which a high dose of radiotherapy is 
given in a short time period. Postoperative thoracic radiother-
apy generally should not be used after curative intent surgery 
for NSCLC. Some people with mediastinal N2 lymph node in-
volvement might benefit from post-operative radiotherapy.
For potentially curable SCLC cases, chest radiotherapy is 
often recommended in addition to chemotherapy For both 
NSCLC and SCLC patients, smaller doses of radiation to the 
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chest may be used for radiation to the chest may be used for 
symptom control (palliative radiotherapy).

Chemotherapy : The chemotherapy regimen depends on the 
tumor type. Small-cell lung carcinoma(SCLC), even relatively 
early stage disease, is treated primarily with chemotherapy 
and radiation. In SCLC, cisplatin and etoposide are most com-
monly used. Combinations with carboplatin, gemcitabine, pa-
clitaxel, vinorelbine, topotecan, and irinotecan are also used. 
In advanced non-small cell lung carcinoma(NSCLC), chemo-
therapy improves survival and is used as a first-line treatment, 
provided the person is enough for the treatment. Typically, two 
drugs are used, of which one is often platinum-based .other 
commonly used drugs are gemcitabine, paclitaxel, docetaxe, 
pemetrexed, etoposide or vinorelbine.

Piperidine is an aliphatic cyclic secondary amine contain ni-
trogen atom in the ringand present in numerous alkaloids. 
Morphine is one of alkaloid containing piperidine nucleus. It 
is also present in piperine from commercial pepper [4], areca 
[5], hemlock [6], lobelia [7] and pomegranate [8] alkaloids. In 
addition it is present in a fused state in many other alkaloids 
such as coca, lupine, and solanaceae and even in morphine 
groups from cassia leptophylla. Piperidine derivatives showed 
important biological activities like antinoceceptive, anti-inflam-
matory, antimicrobial, anti-fungal, anti-cancer, anti-HIV activity, 
tranquillizers, hypertensive, stimulant and depressant Piper-
idine derivatives are used clinically to prevent postoperative 
vomiting to speed up gastric emptying before anesthesia or 
to facilitate radiological evaluation, and to correct a variety of 
disturbances of gastrointestinal function (Robinson, 1973). 
The properties of the piperidine derivatives depend upon the 
nature of the side groups and their orientations.

Pyrazine is another broad class of heterocyclic symmetrical 
aromatic molecule withtwo nitrogen atoms at opposite posi-
tion in the ring. Pyrazine derivatives such as phenazine are 
well known for their antitumor, antibiotic and diuretic activities. 
Tetramethylpyrazine (also known as ligustrazine) is reported 
to scavenge superoxide anion and decrease nitric oxide pro-
duction in human polymorpho nuclear leukocytes, and is a 
component of some herbs in traditional Chinese medicine [9].

Some of the pyrazine containing active molecules with vari-
ous pharmacological activity are Glipzide (Anti-diabetic drug), 
methoxypyrazine (produce odours),isopropylmethoxypyrazine 
(flavor compound in coffee), MK-12 (promotes the secretion of 
serem prolactum and cortisol in humans), morinamide ( used 
in the treatment of tuberculosis) pyrazinamide ( treat tubercu-
losis), Oltipraz (used in tumer prevention), varenicline (used 
to treat smoking addiction), Telaprevir ( used for the treatment 
of hepatitis-C), Zibotentan (an anticancer candidate), WAY-
208466 ( antidepressant and anxoiolytic).Due to the impor-
tance of pyrazine and piperidine nucleus in various therapeutic 
compounds scientist started to synthesize different derivatives 
of pyrazine-piperidine compounds.

These properties of piperidine and pyrazines with numerous 
pharmacological and physiological activities encouraged us to 
develop new scaffold of molecules to synthesize novel com-

pounds. The development of new and efficient methodologies 
for synthesis of potentially bioactive piperidine-pyrazine deriv-
atives is important. Compounds of the nature shown in figure 
1 revealed the framework of piperidine-pyrazine pharmacoph-
oric component systems.

Fig 1: The synthesized new compounds were subjected 

to pharmacological studies.

Objectives:
1. Synthesis of novel piperidine-pyrazine derivative and its 
characterization
2. Evaluation of antioxidant activity of novel compounds by to-
tal reducing power assay
3. Evaluation of antibacterial and antifungal activity by disk 
diffusion method
4. Evaluation of anticancer activity of novel compounds against 
lung and breast cancer
CHAPTER 3
AMIDE SYNTHESIS
3.1 Experimental protocols

3.1a Chemistry : All chemicals used for the synthesis were of 
reagent grade and were procured from Sigma Aldrich Chem-
ical Co, Bangalore; SDFCL, Mumbai; and the intermediates 
were prepared as per the known literature procedure. 1H and 
13C NMR spectra were recorded on 400 MHz Varian-AS NMR 
spectrometer using TMS as an internal standard. IR spectra 
were recorded by using PerkinElmer Spectrum 100 Series FT-
IR spectrometer. Mass spectra were recorded on Agilent 1200 
Series LC/MSD VL system. Melting points were determined by 
using Buchi melting point B-545 instrument and are uncorrect-
ed. All the reactions were monitored by thin layer chromatogra-
phy (TLC) using pre-coated silica 60 F254, 0.25 mm aluminum 
plates (Merck). The crude compounds were crystallized with 
appropriate solvents.

3.2 Experiments: Preparation of ethyl 1-(3-amino-6-bromopy-
razin-2-yl) piperidine-4-carboxylate (3) Reaction scheme:

To a solution of 3, 5-dibromo-2-aminopyrazine (1) (25.0 g, 0.10 
mol) in dimethylformamide (250 mL) was added ethyl isonipi-
cotate (2) (17.10 g, 0.11mol) and potassium carbonate (27.20 
g, 0.2 mol). The mixture was heated to 100 °C for 4 h, After 
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completion of reaction, cooled to 25-30°C, quenched with ice 
water (750 ml), filtered the precipitated product, washed with 
water, dried to get crude compound. The compound was re-
fluxed with petroleum ether (100 mL) for 30 min, cooled to 25 
°C, filtered, washed with petroleum ether (25 mL), dried to get 
pure compound (21.0 g) (3).

Yield: 64.53 %; MP: 111-113 °C; IR: 3379, 2985, 1728, 1612, 
1118, 1057, 871, 717, 632. Mass: 

II. Preparation of 1-(3-amino-6-bromopyrazin-2-yl) piperi-
dine-4-carboxylic acid (4)

To a homogeneous solution of ester (3) (20 g, 0.060 mol) in 
THF (100 mL) and methanol (100 ml) was added sodium hy-
droxide (5 gm, 0.125 mol) and the reaction mixture was stirred 
at room temperature for 18 h. After completion of reaction, dis-
tilled off the solvent completely under vacuum, added water 
(100 mL) and neutralized with dilute hydrochloric acid, extract-
ed with ethyl acetate (150 mL X 3), dried the organic layer with 
anhydrous sodium sulfate, distilled of the solvent completely to 
get the required compound (15.0 gm) (4).

Yield: 82.01 % MP: 208-210 °C; IR: 3440, 3279, 2962, 1697, 
1527, 1111, 871, 717, 624.

Mass:

3.2aPreparation of amides:

General procedure: To the stirred mixture of 1-(3-amino-6-bro-
mopyrazin-2-yl)piperidine-4-carboxylic acid (4) (100 mg, 0.33 
mmole) in dimethylformamide (5.0 mL) was added diiso-
propylethylamine (130 mg, 0.1 mmole) and HATU (138 mg, 
0.362 mmole). The reaction mixture was stirred for 30 min at 
room temperature, then added amines (5(a-e) (0.33 mmole), 
and further stirred for 10 hours. After completion of reaction, 
poured in to ice water, stirred for 30 min, filtered the precipitat-
ed sold, washed with water and dried under vacuum to get the 
desired products.

3.2bSynthesis and Characterization: The compounds syn-
thesized purified and characterized by following methods such 
as: A. Melting point determination
B. Thin layer chromatography : 

C. Infra red spectroscopy

D. Nuclear magnetic resonance spectroscopy 

E. HPLC 
[10]The synthesized Compounds derivatives were further 
checked for anti-microbial activities by disc diffusion method. 
Jain et al,2011

3.2c Infrared spectroscopy (IR): Jain et al.2011 IR is one of 
the most important tools for determining the various functional 
groups and the possible chemical structure. The important ad-
vantage of IR over the other techniques is that it gives finger-
prints (1300-650 cm) information about the structure (function-
al group, bonding with each other) of molecules easily. No two 
compounds have identical fingerprint. This technique is based 
upon the molecular vibration of the compound

such that each and every bond will vibrate at the different 
frequency and this vibration frequency corresponds to the IR 
frequency. Thus IR spectra of each and every bond will be 
formed. The infra red spectra of compounds were recorded in 
JASCO FTIR Spectrometer. Connors,K.A (2004)
Supplementary information:

IR spectra of ethyl 1-(3-amino-6-bromopyrazin-2-yl) 

piperidine-4-carboxylate (3)

IR spectra of 1-(3-amino-6-bromopyrazin-2-yl) piperi-

dine-4-carboxylic acid (4)

3.2d HPLC ANALYSIS:
PRINICIPLE:
PROCEDURE:
HPLC condition: COMPOUND A
* Instrument: Shimadzhu LC- Prominence 20AT
* Column: C18 column 250 mm x 4.6 mm, 5u particle
* Mobile Phase: Linear
HPLC Methanol (60%)

B: HPLC grade water (40%) 

* Flow Rate: 1.0 ml/min
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* Injection volume: 5ul/10mg

* Absorbance: 245nm
HPLC summary Report:

Sl.
No

Sample Code Retention
Times
(min)Major
Peaks

% Area Chro-
mato-
gram

1 Compound-A 2.1 98.5 Fig. 1

2 Compound-B 2.060 97.7 Fig. 2

3 Compound-C 2.047 100 Fig. 3

4 Compound-D 2.050 96.1 Fig. 4

3.3 RESULT AND DISCUSSION:
3.3a ANALYSIS REPORT
COMPOUND A:

Figure 1. HPLC chromatogram of synthesized compound-A.

COMPOUND B:

TABLE 1

TABLE 2

Figure 2. HPLC chromatogram of synthesized com-

pound–B.

COMPOUND C:

TABLE 3

Figure 3. HPLC chromatogram of synthesized com-

pound-C

COMPOUND D:

TABLE 4

Figure 4. HPLC chromatogram of synthesized com-

pound-D

Chapter 4
Frap assay
4. The Ferric Reducing Ability of Plasma (FRAP) as a Mea-
sure of ‘‘Antioxidant Power’’: The FRAP Assay

4.1 Introduction: Reactive oxygen species (ROS) are pro-
duced as a consequence of normal aerobic metabolism. These 
‘‘free radicals’’ (FR) are usually removed or inactivated in vivo 
by an array of antioxidants.[12] Free radicals released during 
oxidative stress pose the major endogenous damage in the 
biological system. This type of damage is often associated with 
various degenerative diseases and disorders such as cancer, 
cardiovascular disease, immuno-function decline and aging. 
Free radicals are highly reactive molecules having unpaired 
electrons and produced by radiation or as by-products of the 
metabolic processes. To gain stability, free radicals capture 
the electrons quickly from other compounds and the attacked 
compound becomes a free radical itself, which continues to 
attack other compounds and leads to a chain reaction. These 
results in the disintegration of cell membranes and cell com-
pounds, including lipid, protein and nucleic acids [13].
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Antioxidants are compounds capable to either delay or inhibit 
the oxidation processes which occur under the influence of at-
mospheric oxygen or reactive oxygen species. They are used 
for the stabilization of polymeric products, of petrochemicals, 
foodstuffs, cosmetics and pharmaceuticals. There is an in-
creasing interest in antioxidants, particularly in those intended 
to prevent the presumed deleterious effects of free radicals in 
the human body, as well as the deterioration of fats and other 
constituents of foodstuffs. Recently, antioxidants have attract-
ed considerable attention in relation to radicals and oxidative 
stress, cancer prophylaxis and therapy, and longevity. [14]

Tumorigenesis is characterized by major alterations in ener-
getic metabolism, O2 consumption and ROS accumulation 
which result in a change in the balance between reduced/
oxidized species (redox balance). Changes in the cellular 
redox balance affect proliferation, migration, and survival of 
cancer cells contributing to disease progression. Activated on-
cogenes, such as Myc, Bcl-2 or Ras, have been reported to 
affect redox balance. The increasing oxidation has even been 
proposed as a therapeutic strategy for cancer.

4.2 Principle: The Reducing power was determined by the 
method prescribed by Oyaizu et al. [15] is based on the sub-
stances which have reduction potential, reacts with potassium 
ferricyanide (Fe3+) to form potassium ferrocyanide (Fe2+), 
which then reacts with ferric chloride to form ferric ferrous com-
plex that has an absorption maximum at 700 nm. Compounds 
with reducing power indicate that they are electrons and can 
reduce the oxidized intermediates of lipid peroxiadation pro-
cesses, sothat they can act as primery and secondary antiox-
idants [16] . In this assay, the yellow colour of the test solution 
changes to various shades of green and blue depending on 
the reducing power of each compound. Presence of reducers 
causes the conversion of the Fe3+/ferricyanide complex used 
in this method to the ferrous form. By measuring the formation 
of Pearl’s Prussian blue at 700nm, it is possible to determine 
the concentration of Fe3+ ion. The absorbance can be mea-
sured to test the amount of iron reduced and can be correlated 
with the amount of antioxidants. The measured reducing ca-
pacity provides a very useful ‘total’ antioxidant concentration, 
without measurement and summation of the concentration of 
all antioxidants involved.

4.3 Materials and Methods:

 

Potassium ferricya-
nide + Ferric chlorid

Potassium ferrocya-
nide +  ferrous chlo-
ride

ANTIOXIDANT

4.3a Instrumentation: 
Centrifuge 
Balance
Test tubes or 15ml Corning tubes 
Pipettes and tips
Centrifuge tubes
Spectrophotometer
Water bath (37 & 50o C) to store FRAP solutions Disposable 
96 well plate.

Timer

4.3b Reagents:

Potassium phosphate buffer (0.2M) pH 6.6

o Potassium dihydrogen phosphate ( 27.2g/1000ml)

o Dipotassium hydrogen phosphate ( 38.8g/1000ml)

Mix 62.5 ml solution A with 37.5 ml solution B and make upto 
200ml using distilled water.
* 1%(w/v) Potassium ferricyanide
* 10%TCA
* 0.1%(w/v) Ferric chloride
Standard: Ascorbic Acid (M.W. 176.13)
Method:

1. Control was prepared by excluding samples. Ascorbic acid 
at various concentrations is used as standard. Increased ab-
sorbance of the reaction mixture indicates increase in reducing 
power.

2. The sample in 400 µl of methanol at various concentrations 
is mixed with a phosphate buffer (1 ml, 0.2 M, pH 6.6) and po-
tassium ferricyanide (1 ml, 1%), and the mixture is incubated 
at 50°C for 30 min.
3. Next, 1ml of trichloroacetic acid (10%) is added to the re-
action mixture, which was then centrifuged at 3000 rpm for 
10 min.

4. The upper layer of the solution (1 ml) was mixed with dis-
tilled water (1ml) and ferric chloride (170 µl, 0.1%), and the 
mixture is incubated at 50°C for 30 min
5. The absorbance was measured at 700 nm. A stronger ab-
sorbance will indicate increased reducing power.

4.4 Results and Discussion:

Table1. Total Reducing power of Vitamin C 
(Standard Graph)

Concentration (µg/mL) Absorbance

Standard 0 0.14

Ascorbic 50 0.29

100 0.5

acid 200 0.96

400 1.02

Fig. 1 Total Reducing Power standard graph of Vitamin C
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Equation derived from standard graph, y = 0.004x + 0.104 was used to calculate the TRP vitamin C equivalent in the samples. 
Where, X is the TRP Vitamin C equivalent, and Y is the absorbance.

Table 2: Total Reducing power of Test samples

Sam-
ples

Concentration
(μg/mL)

Absorbance TRP(Vit C Eq μg/m L)) TRP (Vit C Eq g/g) Mean TRP (Vit C Eq
mg/g) 

SD

A 100 0.25 35.98 359.75 327.13 29.03

200 0.35 60.83 304.13

400 0.61 127 317.5

B 100 0.21 27 270 261.27 17.22

200 0.32 54.48 272.38

400 0.49 96.58 241.44

C 100 0.23 30.25 302.5 308.17 29.04

200 0.38 67.93 339.63

400 0.56 112.95 282.38

D 100 0.25 36.73 367.25 327.92 34.45

200 0.35 62.68 313.38

400 0.59 121.25 303.13

Test compounds

Fig. 2 Total reducing power of test samples

Test compounds

Fig. 3 Total reducing power of test samples

CHAPTER 5

ANTIMICROBIAL ACTIVITY

5. ANTIMICROBIAL ACTIVITY: Screening of test extracts for 
antimicrobial activity by disk diffusion technique [17]

5.1 Introduction: Heterocyclic compounds have several im-
portant biological activities but in present work.

We test the antimicrobialactivity of new synthesized com-
pounds has been investigat ed against bacteria. (Source: 
G.THIYAGARAJAN ET AL.2011)
The antibacterial activities of the compounds were assayed 
by agar discdiffusion m ethod. The method was based on 
diffusion of antibacterial compound from reservoir disc to the 
microorganism was inhibited as circular zone around the disc.

5.2 Materials and Methods

1. Test organisms:

a. Bacteria -

b. Fungi –

2. Test compounds:

3. Inoculum: Cell suspension prepared from cultures grown 
on Trypticose soya broth adjusted to 1-2 x 105 cells/mL. For 
fungi spore suspension of the cultures grown on Sabouraud 
Dextrose agar was adjusted to 1-2 x 105 cells /mL.
4. Preparation of cultures: The bacteria used were obtained 
from slants.  Loop full samples taken from the slants were 
grown in sterile nutrient broth medium which had been auto-
claved at 121o C under a pressure of 15 atmospheres for 15 
min, and left to grow for 48 hrs at 37o C in an incubator. The 
nutrient broth for bacteria growth was prepared according to 
the following composition.
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Trypticose soya broth:

Sabouraud Dextrose agar:

5. Test concentrations: drug concentration prepared I.   Test 
compounds: 100 mg/mL in Methanol
II. Control: Methanol

5.2 METHODS: Determination of Antimicrobial activity
• 100 µl Inoculum of test cultures was inoculated on Muller 
Hinton Agar plates (90 mm) for bacterial and Sabouraud Dex-
trose agar for fungal cultures.

• Test compounds (10µl, 100 mg/mL), and ciprofloxacin (10 µl, 
1 mg/mL) were impregnated on 6mm sterile Whatmann No. 1 
Disks for bacterial cultures. Flucanazole (10µl, 10mg/mL) was 
used as positive control for fungal cultures.

• Test compounds and standard disks were placed on Agar 
plates.

• The plates were Incubated @ 35 0C for 24-48 hrs and ob-
serve for zone of inhibition around the disk.

5.3 Result and Discussion : Among 4 synthesized com-
pounds no one compounds shows antimicrobial activity. 

The zone of inhibition observed against standard antibiotics, 
and test extracts are summarized in Table 1. 

Test Organ-
isms

Test
Com-
pound

Concentration
(10ul,
mg/mL)

Zone of
Inhibition
( in mm)

Staphylococ-
cus aureus

B 100 -

C 100 -

D 100 -

Ciproflax-
acin

1 38.00 ±0.50

A 100 -

B 100 -

Salmonella
typhimurium

C 100 -

D 100 -

Ciproflax-
acin

1 37.50 ±0.50

A 100 -

B 100 -

Candida 
albicans

C 100 -

D 100 -

Cyrstal 
Violet

10 24.00 ±0.50

CHAPTER 6 Cytotoxicity Studies by MTT AssaY

6. CYTOTOXICITY STUDIES BY MTT ASSAY.

6.1 INTRODUCTION:

Cells respond rapidly to toxic stress by altering, for example, 

metabolic rates and cell growth or gene transcription con-
trolling basic functions. The ultimate consequence termed 
‘‘Cytotoxicity’’. (Source:Farzaneh Fesahat et al.2014)[18]
In vitro toxicity testing is the scientific analysis of the effects of 
toxic chemical substances on cultured bacteria or mammalian 
cells. In vitro (literally ‘in glass’) testing methods are employed 
primarily to identify potentially hazardous chemicals and/or to 
confirm the lack of certain toxic properties in the early stages of 
the development of potentially useful new substances such as 
therapeutic drugs, agricultural chemicals and food additives. 
(Source: National Toxicology Program. Retrieved 2011-10-29.)

Cytotoxicity data are of their own intrinsic value in defining tox-
ic effects (e.g. as an indicator of acute toxic effects in vivo) and 
are also important for designing more in-depth in vitro studies 
.One effect of reactive chemicals potentially encountered at 
subtoxic concentrations is the direct interaction with DNA that 
will result in various types of damage, including promutagen-
ic lesions. Genetic lesions are not only a reflection of com-
pound-induced events, but also indicators of genetic instabil-
ities caused by DNA-repair deficiencies. (Eisenbrand et al. / 
Food and Chemical Toxicology 40 (2002) 193–236)
6.2 CELL VIABILITY (CYTOTOXICITY) ASSAYS USED FOR 
IN-VITRO TOXICOLOGY.

Many methods of analysis exist for assaying test substances 
for cytotoxicity and other cellular responses.

1. MTT

2. ATP
3. MTS

4. Neutral Red

5. Enzyme-linked immune sorbent assay (ELISA)
6.3 CYTOTOXICITY STUDIES BY MTT ASSAY: Tradition-
ally, the in vitro determinations of toxic effects of unknown 
compounds have been performed by counting viable cells 
after staining with a vital dye. Alternative methods used are 
measurement of radioisotope incorporation as a measure of 
DNA synthesis, counting by automated counters and others 
which rely on dyes and cellular activity. The MTT system is a 
means of measuring the activity of living cells via mitochondri-
al dehydrogenases. The MTT method is simple, accurate and 
yields reproducible results. The key component is (3-[4, 5-di-
methylthiazol-2-yl]-2, 5-diphenyl tetrazolium bromide) or MTT, 
is a water soluble tetrazolium salt yielding a yellowish solution 
when prepared in media or salt solutions lacking phenol red. 
Dissolved MTT is converted to an insoluble purple formazan 
by cleavage of the tetrazolium ring by mitochondrial dehydro-
genase enzymes of viable cells. This water insoluble formazan 
can be solubilized using DMSO, acidified isopropanol or other 
solvents (Pure propanol or ethanol). [19] The resulting purple 
solution is spectrophotometrically measured. An increase or 
decrease in cell number results in a concomitant change in 
the amount of formazan formed,  indicating  the  degree  of 
cytotoxcity  caused  by  the  test  material.

(Toxicology in Vitro 21 (4):535–544)
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6.4 MATERIALS AND METHODS:

6.4a MATERIALS:

• MTT Powder (the solution is filtered through a 0.2 μ m filter 
and stored at 2–8 °C for frequent use or frozen for extended 
periods)

• DMSO (Dimethyl Sulfoxide)

• CO
2
 incubator

• Tecan Plate reader

• Centrifuge

6.4b INSTRUMENTATION:

• C0
2
 Incubator

• Centrifuge

• Tetcan plate Reader

6.4c REAGENTS USED:

A. MTT Solution : 5 mg/10 ml of MTT in 1X PBS

B. MTT Solvent : 100 µl of DMSO
6.4d Principle: This is a colorimetric assay that measures the 
reduction of yellow 3-(4,5-dimethythiazol- 2-yl)-2,5-diphenyl 
tetrazolium bromide (MTT) by mitochondrial succinate dehy-
drogenase. The MTT enters the cells and passes into the mi-
tochondria where it is reduced to an insoluble, coloured (dark 
purple) formazan product. The cells are then solubilised with 
an organic solvent (eg. isopropanol) and the released, solu-
bilised formazan reagent is measured spectrophotometrically. 
Since reduction of MTT can only occur in metabolically active 
cells the level of activity is a measure of the viability of the 
cells.

6.4e Procedure:

• Collected the cells when they reach about 70-80% confluen-
cy. Check for the viability and centrifuge the cells.

• About 50,000 cells / well were seeded in a 96 well plate and 
incubate for 24 hrs at 37oC, 5 % CO2 incubator.

• Add samples to be tested from 0-320µg/ml concentration in 
DMEM without FBS & are incubated for 24 hr.
• After incubation with test samples, add 100 l/well (50 g /well) 
of the MTT (5 mg/10 ml of MTT in 1X PBS) was added to the 
respective wells and incubated for 3 to 4 hours.

• After incubation with MTT reagent, discard the MTT reagent 
by pipetting without disturbing cells and add 100 µl of DMSO 

to rapidly solubilize the formazan.

• Measure the Absorbance at 590 nm.
6.4f Calculating Inhibition: % Inhibition = OD of Control– 
(OD of sample/OD of Control) x 100.

Fig: A micro titer plate after an MTT assay. Increasing 

amounts of cells resulted in increased purple coloring.

6.5 Result and Discussion: Synthesized compounds A &B 
and C&D were tested for cytotoxicity against Breast cancer 
& Lung cancer cells. Treatment with compound D showed 
dose-dependent growth inhibition in MDA-MB-cells with an 
IC50 of 27.36 µM. and Treatment with B showed dose-depen-
dent growth inhibition in MDA-MB-Cells with an IC50 of 69.77 
µM.

Table. 1 Anticancer activity of test compounds against 
Breast Cancer (MDA-MB-231)

Com-
pounds

Concen-
tration
(μM)

Absor-
bance
590nm

% inhibi-
tion

IC50 
(μM)

0.00 0.420 0.00

6.25 0.415 1.26

 A 25.00 0.401 4.59

50.00 0.385 8.40

100.00 0.363 13.56

200.00 0.327 22.32

0.00 0.420 0.00 69.77

6.25 0.393 6.51

25.00 0.349 16.85

B 50.00 0.300 28.65

100.00 0.242 42.51

200.00 0.210 50.15

Fig.1 Cytotoxicity of test compound against Breast Can-

cer (MDA-MB-231)
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Table. 2 Anticancer activity of test compounds against 
Lung Cancer (A549)

Com-
pounds

Concen-
tration
(μM)

Absor-
bance
590nm

% inhibi-
tion

IC50 
(μM)

0.00 0.417 0.00

6.25 0.407 2.47

12.50 0.401 3.91

C 25.00 0.385 7.74 ND

50.00 0.371 11.10

100.00 0.345 17.33

200.00 0.325 22.12

0.00 0.417 0.00

6.25 0.348 16.61

12.50 0.315 24.51

D 25.00 0.245 41.29 27.36

50.00 0.138 66.93

100.00 0.105 74.84

200.00 0.066 84.09

Fig. 2 Cytotoxicity of test compound against Lung 
Cancer (A549)

CHAPTER 7

SUMMARY AND CONCLUSION

CONCLUSION : Present investigation describes successful 
synthesis of title compounds via coupling reaction in good 
yields. DCC proved to be effective coupling agent both eco-
nomically and yield wise, in comparison to DIPEA. Greater anti 
cancer activity was found in derivatives with Pyrazine-Piperi-
dine constituents in their amino acid chain. Pyrazine-piperidine 
derivatives exhibited more anticancer activity . Among tested 
compounds, 6b and 6d possessed better anticancer activity as 
compared to standard drugs. On passing toxicity tests, these 
compounds may prove good candidates for clinical studies 
and may be potential anticancer agents of future

D D D D D

BANANA PEEL WASTE AS MEDIA INGREDIENT FOR FUNGAL GROWTH AND POTENTIAL ADSOR-
BENT FOR SEQUESTERING CR (VI) IONS

Soumya Shanbhag1 and Ashok Bankar2*

1 Dept. of Microbiology, Ramaiah College of Arts, Science and Commerce, Bengaluru, 2 Department of Microbiology, MES 
Abasaheb Garware College, SP Pune University,  une, Maharashtra, *Corresponding author : ashokbankar@gmail.com

Banana fruit peel extract was used as substrate for biomass production of Yarrowia lipolytica NCIM 3589. Biomass was obtained 
about 3.5g l-1 dry biomass in banana peel broth (BPB) and 2.5 gl-1 was produced in YNB medium (control). Byproduct was obtained, 
has been used as biosorbent for removal of toxic Cr (VI) ions from aqueous solution. Biosorption of Cr (VI) was studied with respect 

to different experimental parameters such as pH, temperature, agitation, contact time, different salts, acid treated biomass and initial 

concentration of metal ions. Biosorption was carried out at different pH values with increasing initial concentrations. Banana peel 

waste biomass displayed a higher specific uptake about106 mgg-1 in metal solution of 1000 ppm at pH1. The specific uptake of Cr 
(VI) was reduced at pH 2, 3 and 4. The adsorption data obtained was relatively fitted well to the Langmuir and Freundlich isotherm. 
Thermodynamics study revealed that the larger negative values of G° obtained for biosorption of Cr (VI) shows the feasibility 
and spontaneity of biosorption process. Thermodynamically, the biosorption process was most spontaneous at 200 ppm of metal 
solution with the free energy change -3049.77 J mol-1K-1 (Temp. 30°C and pH 1). Based on FTIR analysis of banana peel waste 
(before and after biosorption) revealed that the functional groups such as carboxyl, amino, ether, alcoholic and alkanes are involved 

in metal binding process.

Keywords : Biosorption; Hexavalent Chromium; Banana peel waste; Yarrowia  lipolytica;  FTIR.

The Chromium (VI) ions have several industrial applications 
like electroplating, tanning processes, pigmentation, dyes 

for plastic, paints, textiles, metallurgy, metal finishing, wood 
preservatives and catalyst for corrosion inhibitors etc. The car-
cinogenic and mutagenic properties of Cr (VI) ions may cause 
a serious threat to human beings, plants, animals and envi-

ronment (Barnhart, 1997; Bankar et al., 2009). The chromium 
(VI) is stable and persists in marine food chain due to their ac-
cumulation by aquatic plants and animals (Wen-Xiong, 2002). 
Therefore, removal of such toxic Cr (VI) ions from aquatic en-
vironment is of high importance. Biosorption is the most prom-
ising new alternative technology to traditional or conventional 
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methods. Removal of Cr (VI) ions by using different agricultural 
waste materials is an innovative and promising technology. Ag-
ricultural wastes are being efficient, low cost and renewable 
sources of ‘green materials’ for remediation of Cr (VI). A num-
ber of agricultural wastes like oat biomass, bagasse fly ash, 
wheat bran, coconut shell fibers, neem leaf powder and raw 
rice bran have been used earlier for biosorption of Cr (VI) ions 
(Gardea -Torresdey et al., 2000; Gupta and Ali, 2004; Farajza-
deh and Mohanji, 2004; Mohan et al., 2006; Venkateshwarlu, 
et al., 2007; Oliveira et al., 2005).  

In India the banana fruit is in high demand for its nutritive value 
and because of its availability in large quantities throughout 
year. Maharashtra state stands first in country for banana cul-
tivation (Babhulkar, 1998).  As a result, the banana fruit peel 
is cheap, easily available and renewable agricultural waste 
material. This is an organic waste rich in carbohydrate, crude 
proteins and fats. This has been used for biomass production 
of different moulds (Essien et al., 2005). Banana peel waste 
is thus available in large quantities in Maharashtra, India. In 
this study, the banana peels were used for remediation of Cr 
(VI) ions. Therefore, the main aim of this study was the de-
velopment of innovative and promising green technology for 
removal of Cr (VI) and thus, device a medium for industrially 
important yeast cultivation by using banana peel waste. 

2. Materials and Method

Preparation of solid and liquid media from banana peel 
wastes : The banana fruit peels were collected from local 
market from Pimpri, Pune, Maharashtra, India. The peels were 
washed and stored at 40C to avoid decay. The non-conven-
tional yeast, Yarrowia lipolytica NCIM 3589 was used in this 
study. This has been originally isolated from oil-polluted sea-
water in Mumbai, India (Zinjarde and Pant, 2002). The collect-
ed banana peels were washed properly with the sterile distilled 
water. About 40 grams of wet peels (Approximately 2 banana 
peels) were used to prepare 100 ml of media. Banana peels 
were kept in boiling water for ½ h and were crushed in 100 
ml of distilled water. The obtained extract was collected (100 
ml in 250 ml flask). The obtained turbid liquid was autoclaved 
separately at 10 psi/in (115.20C) for 10 minutes. The banana 
peel extract was used as liquid medium for cultivation of Yarro-
wia lipolytica NCIM 3589. Similarly, the banana peel agar me-
dia was prepared by adding 1.5% agar to banana peel broth 
(BPB) and autoclaved at 15.16 psi/in (1210C temperature) 
and used for cultivation of Yarrowia lipolytica NCIM 3589. Ap-
proximately about 2x109 cells of Y. lipolytica NCIM 3589 were 
inoculated in 100 ml of sterilized BPB and YNB (Yeast nitrogen 
base, 0.7%; glucose, 1%) separately in 250 ml flask. All flasks 
were incubated at 300C temperature on shaker with 120 rpm. 
The yeast growth was monitored after 48 h in all flasks in form 
of dry weight biomass. The dry biomass in YNB media were 
considered as control for comparison purpose

Preparation of dry biomass of banana peel waste and 
metal ion solutions  : During preparation of BPB media, the 

solid waste was generated. This obtained waste material was 
dried at 500C in oven for overnight and finally crushed into fine 
powder. The obtained powder was used as potential adsorbent 
for removal of Cr (VI) ions from aqueous solution. For all the 
experiments carried out, the source of Cr (VI) was provided as 
K2Cr2O7 in distilled water.

Effect of experimental parameters on biosorption of Cr 
(VI): Biosorption assay was performed in 250 ml of Erlenmey-
er flasks with 25 ml of metal solution (200 ppm). The pH of 
metal solutions was adjusted to 1, 2, 3 and 4 with 1 N NaOH 
or HNO3. The banana peel powder of 0.2 g was added into 
each of flasks. The flasks were incubated at 300C on an orbital 
shaker at 130 rpm for 1h. The effect of temperature on biosorp-
tion of Cr (VI) was studied with the metal solution (800 ppm) 
at pH 1.0. The reaction mixtures were incubated at 20, 30 and 
400C for 2 h. The metal biosorption assay was carried out as 
mentioned earlier and 0.2 g dry banan peel powder was added 
into each flask. The samples were withdrawn at different time 
intervals for estimation of residual Cr (VI) ion concentration 
of supernatant. Effect of agitation was studied by varying the 
speed of the shaker from 0 to 200 rpm. To study the effect of 
initial concentration of the metal ion on biosorption, the con-
centrations of Cr (VI) ions were varied from 200-1000 ppm un-
der the standard conditions. The effect of sea salts (Sigma-Al-
drich), ammonium sulphate and sodium carbonate at different 
concentration of 2.0, 4.0 and 6.0 % was studied on biosorption 
of Cr (VI). All control experiments were carried out without 
salts. Different acids [H3PO4, HCL, H2SO4, CH3COOH and 
HNO3] were used for banana peel treatment process. Approx-
imately, 1g of dry banana peel powder was added into each 
of 250 ml flask containing 25 ml of 1 M acid. The flasks were 
incubated at room temperature on shaker with 120 rpm for 24 
h. Acid treated banana peel powder was used for biosorption 
of Cr (VI) ions.

Cr (VI) estimation by diphenylcarbazide method and ad-
sorption isotherm study : The concentration of Cr (VI) ions 
was determined spectrophotometrically by using Diphenylcar-
bazide method. Banana peel powder was separated by cen-
trifugation for 5 min at 5000 rpm and the Cr (VI) content in 
supernatant was estimated after adding 6N H2SO4, a solution 
of 1, 5-diphenyl carbazide in acetone and measuring the ab-
sorbance at 540 nm (Balasubramanian and Pugalenthi, 1999). 
The adsorption isotherm study was carried out according to 
previous report (Şahin and Öztürk, 2005). The FT-IR spectra 
for biomass before and after biosorption of Cr (VI) were ob-
tained by use of  Kbr pellet method. The FTIR spectra were 
collected at resolution of 4cm-1 in transmission mode (4000-
400 cm-1).

3. Results and discussion: The maximum yeast biomass 
was 3.5 gl-1 obtained on BPB media when compared with 
YNB media(2.5 gl-1). Therefore, supplement of banana peel 
extract can support large scale production of valuable biomass 
of Y. lipolytica. Thus, banana peel extract may be a cheap sub-
strate to obtain many valuable products from Y. lipolytica.  
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Figure1 A) Light 
microscopy of Y. lipol-
tyica grown in liquid 
BPB and B) on BPA 

solid media.

Figure 1A & B shows the morphological behaviour of Y. lipolyt-
ica in liquid and on solid media. It was seen that after 48 h, all 
the cells were in yeast form in liquid (BPB) media. The mycelial 
as well as yeast form was observed on solid media (BPA). 
Biosorption capacity of biosorbent is strongly affect by pH. The 
effect of pH on the biosorption of Cr (VI). It was observed that 
uptake of Cr (VI) by banana peel powder in Cr (VI) ion solution 
(200 ppm) was 24.81, 24.35, 20.83 and 15.83 mgg-1at pH 1, 
2, 3 and 4, respectively. The removal rate of Cr (VI) ions was 
increased with decreasing pH. Similarly, enhanced biosorption 
at acidic conditions were observed with other agricultural ma-
terials such as cone biomass, pods, leaves and bark of an 
ornamental plant the husk of Bengal gram (Ucun et al., 2002; 
Abbas et al., 2008; Ahalya et al., 2005). It is reflected that bio-
sorption was increased with increasing temperature from 200C 
to 400C. After 300C, there was not much significant metal up-
take observed by banana peel powder. The maximum Cr (VI) 
biosorption was observed at 400C. This may occur because of 
temperature may favor binding of negatively charged species 
ions on banana peel powder. 

Time of contact is an important parameter in biosorption pro-
cess. Biosorption occurred rapidly within 10 to 20 minutes. 
The biosorption rate was slower from 20 min to 60 minutes 
and thereafter, there was no significant uptake of Cr (VI). Thus 
equilibrium was reached within 1 h. Biosorption was increased 
with an increase in the agitation speed from 0 to 200 rpm. In-
creasing agitation may favor interactions of negatively charged 
Cr (VI) ions with positively charged functional groups on the 
banana peel biomass. The optimum agitation speed observed 
was 200 rpm for Cr (VI) ions biosorption. Effect of different salts 
such as sea salt, ammonium Sulphate and sodium carbonate 
were studied separately with varying concentrations from 2% 
to 8%. The presence of salts biosorption was decreased by 
following sequence sea salt < ammonium sulphate < sodium 
carbonate. In presence of 2%, 4% and 8% sodium carbonate, 
there was significant reduction in uptake of Cr (VI) ions from 
100% (without salt) to 84.17, 90.48 and 91.13 % respectively. 
In presence of sea salts and ammonium sulphate less than 
50% reduction of biosorption was observed. Uptake of Cr (VI) 
was decreased may be due to salt form complexes with heavy 
metals and  preventing the binding of heavy metals to binding 
sites on the biosorbent.

The biosorption of Cr (VI) were carried out at different initial 
concentrations (200-1000 ppm) and different pH (1- 4). The ini-

tial concentrations and the pH of Cr (VI) solutions significantly 
affect on biosorption capacities (qeq). It was observed that qeq 
for banana peel biomass increased with an increasing concen-
tration of Cr (VI). It was also observed that biosorption was de-
creased with an increasing pH of all initial concentrations of Cr 
(VI). The biosorption of Cr (VI) for banana peel biomass was 
increased at pH1 from 24.81 to 106 mg g–1 with an increasing 
concentration of Cr (VI) ions from 200 to 1000 ppm. Biosorp-
tion was significantly decreased at pH 2, 3 and 4 in 1000 ppm 
of Cr (VI) solution.  This may occur due to different speciation 
of Cr (VI) at different pH values.

The adsorption data of Cr (VI) ions on banana peel biomass 
biosorbent at different pH was modeled by the Langmuir and 
Freundlich isotherms. The related Langmuir constants (As and 
Kb) and Freundlich constants (KF and n) along with the cor-
related coefficients (r 2) were listed in table 1. High correlation 
coefficients (r 2) of the Langmuir and Freundlich isotherms 
listed in table 1 indicated that adsorption data well fitted in the 
Langmuir and Freundlich isotherms (Figure 2). The maximal 
capacity As and Kb derived from the Langmuir isotherm define 
the total capacity and binding affinity of the banana peel bio-
mass for Cr (VI) ions, respectively at different pH values. Table 
4 shows that the order of As values at different pH was pH 1 > 
pH 2 > pH 3 > pH 4. The order of Kb values was just contrary 
to that of As values, which may be due to divert speciation of 
Cr (VI) and decrease in the apparent surface adsorptive sites 
at different pH values. In case of the Freundlich isotherms, 
the adsorption feature is defined by both KF and n values. KF 
values represent the adsorption coefficient and n values are 
related to the effect of concentration of metal ions at different 
pH values.

Figure 2 Freundlich adsorption isotherms of Cr (VI) ions 

biosorption on banana peel powder
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Table1 shows the order of Kb values at different pH was pH 1> 
pH 2 > pH 3 > pH 4 and for As values was pH 1 < pH 2 > pH 3 
< pH 4. Cr (VI) ions had higher adsorption coefficients on the 
banana peel biomass at pH 1 than pH 2, 3 and 4.

Table 1 Adsorption isotherm parameters for Cr (VI) ions 
on banana peel waste at different pH

pH 1                 pH 2  pH 3 pH 4    

Langmuir parameters    

 A
s
 (mg g-1)    473.27 115.35 32.58  22.08

K
b
 (l mg-1)                       8.6 X10-3   1.3 X 10-2    1.3 X 10-2  8.6 X 10-3

r2                                                                      0.99   0.98 0.99 98

Scatchard parameters

q
m       

                                                             107.43  68.24   68.07 109.72

K
b      

                                               6.0 X10-2 5.7 X10-2     1.1 X 10-2 2.1 X 10-3

r2                                                                                   0.91  0.82 0.91 0.95  

Freundlich parameters  

K
F
                                                                                 1.17  1.12 0.71 0.71

n                                                                               0.118  0.23  0.54 0.71

r2                                                                                            0.97     0.99 0.95 0.98

Thermodynamic parameter, G° is standard Gibbs free energy 
change for the biosorption (kJ mol-1) was obtained by using 
following equation: G° = -RT ln Kc. Where G° is standard 
Gibbs free energy change for the biosorption (kJ mol-1), R the 
universal gas constant (8.314 J mol-1K-1) and T the tempera-
ture (K). The free energy change (G°) for the biosorption of Cr 
(VI) at 30ºC, initial concentration of 1000 ppm and pH 1 was 
–21.67 kJmol-1. The larger value of G° obtained for biosorption 
of Cr (VI) shows the feasibility and spontaneity of biosorption 
process. The results show that free energy change -3049.77 
J mol-1K-1 at 200 ppm solution of Cr (VI). This indicates that 
thermodynamically, the process was most spontaneous at this 
concentration at the temperature of 30°C at pH1.

FT-IR spectra are useful tool to understand the binding states 
of surface functional group. The mechanism of Cr (VI) removal 
by banana peel biomass was studied on the basis of the FTIR 
analysis. Before and after Cr (VI) binding, FTIR spectroscopic 
analysis showed that there was band shifts  from 1548.89 to 
1531.53 cm-1 and 2350.23 - 23 57.09 cm-1. This indicated 
that there is an involvement of –NH and –COOH groups in 
metal binding (Sheng et al., 2004; Ashkenazy et al., 1997; 
Padmavathy et al., 2003). The shift of two picks from 1373.36 
to 1377.22 cm-1 and 1328.99 to1330.92 cm-1 indicative that 
C-H, -CH

2
 and >CH

3
 functional groups are involved in met-

al biosorption (Subbaiah et al., 2008). The absorption peaks 
shifted from, 1242.19 to 1238.34 cm-1, 1151.54-1149.60 cm-1 
and 1045.45 -1039.66 cm-1 indicated that carboxylic, ether 
and alcoholic groups are involved in biosorption of metal ion 
(Park et al., 2005; Li et ., 2007; Sheng et al., 2004).  

Conclusions

The obtained results of this study indicated that the banana 
peel powder is an excellent biosorbent for removal of Cr (VI) 
from aqueous solution. The maximum biosorption of cr (VI) 
was observed at pH 1. Biosorption was influenced by the ex-
perimental parameters such as pH, temperature, agitation, 
contact time, different salts, acid treated biomass and initial 
concentration of metal ions. The experimental data were fitted 
relatively well to the Langmuir and Freundlich isotherm mod-
els. The large negative values of change in free energy were 
obtained revealed the spontaneity of the biosorption process 
at that initial concentration of Cr (VI) ions. Therefore, results 
suggest that banana peel powder showed potential for remov-
al of Cr (VI). FTIR analysis study revealed involvement of dif-
ferent functional groups like carboxyl, amino, ether, alcoholic 
and alkanes groups in metal binding processes. Thus, banana 
peel waste could be a potential biomaterial for remediation of 
Cr (VI) contaminated industrial effluent in the future.
Acknowledgement : All authors are thankful to BCUD, Savitrib-
ai Phule Pune University, UGC, new Delhi, CSIR, New Delhi 
for financial Assistance.
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PROBABILITY OF THE OUTCOMES OF ROLLING THREE SIX FACED IDENTICAL DISTINGUISHABLE 
DICE

Lakshmi.B.N.,Pallavi.B.N.,Roopashree.B.N.
Email:lakshmibn95@gmail.com

Dice provide great illustrations for concepts in probability. It is relatively a standard problem to calculate the probability of the sum 

obtained by rolling two six faced dice. There are a total of 36 different outcomes/rolls with two six faced dice with a sum of 2 to 12. 
Here, we analyze the same problem if the number of six faced dice rolled simultaneously is three. 

POSSIBLE OUTCOMES AND SUMS : Just as in rolling one dice has 6 outcomes, two dice has 62=36   outcomes, the rolling of three 
dice has 63=216   . Thus it can be generalized that for a roll of n dice, the number of outcome will be 6n .

For three dice, the possible sums range from 3 to 18.The outcomes of the sum of the numbers on the three dice facing up is given 
below.

Key words: Probability, dice.

Sum No. of outcomes Probability

3 1 0.004629629629630

4 3 0.013888888888889

5 6 0.027777777777778

6 10 0.046296296296296

7 15 0.069444444444444

8 21 0.097222222222222

9 25 0.115740740740741

10 27 0.125000000000000

11 27 0.125000000000000

12 25 0.115740740740741

13 21 0.097222222222222

14 15 0.069444444444444

15 10 0.046296296296296

16 6 0.027777777777778

17 3 0.013888888888889

18 1 0.004629629629630

Total 216
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THEORETICAL  GRAPH

Conclusion: The probability of getting a sum of 10 or 11 is 
maximum when three six faced dice are rolled simultaneously.

If 3 dice are rolled at the same time, what is the probability of 
all 3 dice showing even face values? (i.e. all 3 dice showing 
2, 4, or 6)

We calculate the numerator of the desired probability:

There are 3 ways an even number can show up on the first die
AND
There are 3 ways an even number can show up on the second 
die

AND
There are 3 ways an even number can show up on the third die

So since “AND” means “MULTIPLY”, there are 3x3x3 or 27 
ways the three dice can all come up even.  So the numerator of

the probability is 27.

We calculate the denominator of the desired probability:

There are 6 ways any number can show up on the first die
AND
There are 6 ways any number can show up on the second die

AND
There are 6 ways any number can show up on the third die

So since “AND” means “MULTIPLY”, there are 6x6x6 or 216 
ways the three dice can all come up any number.  So the de-
nominator of the probability is 216.

Therefore the desired probability is  27/216 or  1/8

Below is the sample space of all 216 outcomes, and the 
27 red ones are the successful outcomes. 

(1,1,1) (1,1,2) (1,1,3) (1,1,4) (1,1,5) (1,1,6)

(1,2,1)   (1,2,2)   (1,2,3)   (1,2,4)   (1,2,5)   (1,2,6)

(1,3,1)   (1,3,2)   (1,3,3)   (1,3,4)   (1,3,5)   (1,3,6)

(1,4,1)   (1,4,2)   (1,4,3)   (1,4,4)   (1,4,5)   (1,4,6)

(1,5,1)   (1,5,2)   (1,5,3)   (1,5,4)   (1,5,5)   (1,5,6)

(1,6,1)   (1,6,2)   (1,6,3)   (1,6,4)   (1,6,5)   (1,6,6)

(2,1,1)   (2,1,2)   (2,1,3)   (2,1,4)   (2,1,5)   (2,1,6)

(2,2,1)   (2,2,2)   (2,2,3)   (2,2,4)   (2,2,5)   (2,2,6)

(2,3,1)   (2,3,2)   (2,3,3)   (2,3,4)  (2,3,5)   (2,3,6)

(2,4,1)  (2,4,2)   (2,4,3)   (2,4,4)   (2,4,5)   (2,4,6)

(2,5,1)   (2,5,2)   (2,5,3)   (2,5,4)   (2,5,5)   (2,5,6)

(2,6,1)   (2,6,2)   (2,6,3)   (2,6,4)   (2,6,5)   (2,6,6)

(3,1,1)   (3,1,2)   (3,1,3)   (3,1,4)   (3,1,5)   (3,1,6)

(3,2,1)   (3,2,2)   (3,2,3)   (3,2,4)   (3,2,5)   (3,2,6)

(3,3,1)   (3,3,2)   (3,3,3)   (3,3,4)   (3,3,5)   (3,3,6)

(3,4,1)   (3,4,2)   (3,4,3)   (3,4,4)   (3,4,5)   (3,4,6)

(3,5,1)   (3,5,2)   (3,5,3)   (3,5,4)   (3,5,5)   (3,5,6)

(3,6,1)   (3,6,2)   (3,6,3)   (3,6,4)   (3,6,5)   (3,6,6)

(4,1,1)   (4,1,2)   (4,1,3)   (4,1,4)   (4,1,5)   (4,1,6)
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(4,2,1)   (4,2,2)   (4,2,3)   (4,2,4)   (4,2,5)   (4,2,6)

(4,3,1)   (4,3,2)   (4,3,3)   (4,3,4)   (4,3,5)   (4,3,6)

(4,4,1)   (4,4,2)   (4,4,3)   (4,4,4)   (4,4,5)   (4,4,6)

(4,5,1)   (4,5,2)   (4,5,3)   (4,5,4)   (4,5,5)  (4,5,6)

(4,6,1)   (4,6,2)   (4,6,3)   (4,6,4)   (4,6,5)   (4,6,6)

(5,1,1)   (5,1,2)   (5,1,3)   (5,1,4)   (5,1,5)   (5,1,6)

(5,2,1)   (5,2,2)   (5,2,3)   (5,2,4)   (5,2,5)   (5,2,6)

(5,3,1)   (5,3,2)   (5,3,3)   (5,3,4)   (5,3,5)   (5,3,6)

(5,4,1)   (5,4,2)   (5,4,3)   (5,4,4)   (5,4,5)   (5,4,6)

(5,5,1)   (5,5,2)   (5,5,3)   (5,5,4)   (5,5,5)   (5,5,6)

(5,6,1)   (5,6,2)   (5,6,3)   (5,6,4)   (5,6,5)   (5,6,6)

(6,1,1)   (6,1,2)   (6,1,3)   (6,1,4)   (6,1,5)   (6,1,6)

(6,2,1)   (6,2,2)   (6,2,3)   (6,2,4)   (6,2,5)   (6,2,6)

(6,3,1)   (6,3,2)   (6,3,3)   (6,3,4)   (6,3,5)   (6,3,6)

(6,4,1)   (6,4,2)   (6,4,3)   (6,4,4)   (6,4,5)   (6,4,6)

(6,5,1)   (6,5,2)   (6,5,3)   (6,5,4)   (6,5,5)   (6,5,6)

(6,6,1)   (6,6,2)   (6,6,3)   (6,6,4)   (6,6,5)   (6,6,6)

TOTAL NO. OF EVENTS = 2040

SL.NO. SUM NO.  OF 
EVENT 

PROBABILITY  
(…X10-3)

1 3 5 2.4509

2 4 32 15.68

3 5 54 26.47

4 6 107 52.45

5 7 157 76.96

6 8 182 89.2

7 9 236 115.68

8 10 248 121.56

9 11 255 123.03

10 12 239 117.15

11 13 212 103.92

12 14 145 71.1

13 15 88 43.13

14 16 58 28.43

15 17 19 9.31

16 18 7 3.43

TOTAL NO. OF EVENTS (EVEN) = 239

SL. 
NO.

COMBINATION 
OF EVEN NO.S

NO. OF 
EVENTS

PROBABILITY

1 2  2  2 06 2.5104

2 2  2  4 13 5.4393

3 2  2  6 05 2.0920

4 2  4  2 08 3.3472

5 2  4  4 11 4.6025

6 2  4  6 09 3.7656

7 2  6  2 08 3.3472

8 2  6  4 10 4.1841

9 2  6  6 14 5.8577

10 4  2  2 01 4.1841

11 4  2  4 09 3.7656

12 4  2  6 08 3.3472

13 4  4  2 09 3.7656

14 4  4  4 10 4.1841

15 4  4  6 10 4.1841

16 4  6  2 10 4.1841

17 4  6  4 10 4.1841

18 4  6  6 09 3.7656

19 6  2  2 07 2.9288

20 6  2  4 11 4.6025

21  6  2  6 09 3.7656

22 6  4  2 06 2.5104

23 6  4  4 11 4.6025

24 6  4  6 08 3.3472

25 6  6  2 06 2.5104

26 6  6  4 14 5.8577

27 6  6  6 07 2.9288

TOTAL NO. OF EVEN EVENTS=239/2040=0.12
TOTAL NO. OF EVENTS (ODD) =241

SL.
NO.

COMBINATION 
OF ODD NO.S

NO. OF 
EVENTS

PROBABILITY

1 1  1  1 06 2.4896

2 1  1  3 14 5.8091

3 1  1  5 06 2.4896

4 1  3  1 08 3.3195

5  1  3  3 12 4.9792

6 1  3  5 08 3.3195

7 1  5  1 11 4.5643

8 1  5  3 07 2.9045

9 1  5  5 08 3.3195

10 3  1  1 08 3.3195

11 3  1  3 07 2.9045

12 3  1  5 13 5.3941

13 3  3  1 06 2.4896

14 3  3  3 06 2.4896

15 3  3  5 09 3.7344

16 3  5  1 08 3.3195

17 3  5  3 06 2.4896

18 3  5  5 14 5.8091

19 5  1  1 12 4.9792
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20 5  1  3 11 4.5643

21 5  1  5 06 2.4896

22 5  3  1 12 4.9792

23 5  3  3 06 2.4896

24 5  3  5 06 2.4896

25 5  5  1 14 5.8091

26 5  5  3 08 3.3195

27 5  5  5                                               09 3.7344

TOTAL NO. OF ODD EVENTS=241/2040=0.12

Result:- 

a) The probability of getting a sum of 10 or 11 in rollig three 
identical distinguishable six faced dice is

Maximum.

b) The probability of getting even numbers on top for all the 
three dice is 27/216 =1/8 = 0.125  (Theoretically)

..239/2040=0.12..(Experimentally)

c)  The probability of getting odd numbers on top for all the 
three dice is 27/216 =1/8 = 0.125  (Theoretically)

 ..241/2040=0.12..(Experimentally)
EXPERIMENTAL  GRAPH

Conclusion:

The probability curve is a Gaussian distribution 
showing maximum for the sum for 10, 11.

D D D D D

MATHEMATICS IN EVERYDAY LIFE   THE STORY FROM SUNRISE TO NIGHT

Manasi Babaje
C/o Dr. C. V. Pavaskar Building, Tollnaka Nandangadda Baad, Karwar, Uttar Kannada-581 304 

E-mail:- manasibadaje@gmail.com 
Mathematics is a branch of science which deals with numbers, quantities and space.

The play with numbers and the various methods to get the required solution is no less than magic. But mathematics is not just this. 

There is more to the world of mathematics than just simple arithmetic algebra and geometry, which we many a times are reluctant 

to see.

Right from the way the twigs branch out, to the disastrous huge hurricanes, all are examples for mathematics. From the enormously 

vast universe to the animal bodies, mathematics rules. What can better tell its greatness other than the all powerful nature, which 

is written in the language of mathematics.

So here, I present the various applications the field of mathematics has, from the grass root levels to enormous things. Actually 
instead of presenting it in typically huge things, I have taken a simple example of our daily routine and depicted how math influences 
it. And, I have neatly woven this in the form of a “story from sunrise to night.”

We being in the new technology generation, have the responsibility of finding new possibilities, and giving it the righteous place in 
our lives. For, according to studies, living with mathematics enhances our brain and our standard of living. New possibilities to make 
mathematics fun in learning is important because, young students sometimes do not connect with math, and their epic question 

always is “why study math, how will it help me?”

As an answer to this question, and to create awareness in the children, this study on Mathematics in everyday life brings out its 

importance.

The challenges that mathematics needs to overcome is acceptance by people, cooperation in its development and some others. 
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Mathematically the challenges of finding the number of dimensions of the universe, finding out some more results are essential to 
overcome because it will help us understand the way the universe is structured.

Mathematics influences our life from Astronomy to Astrology, Business to Beauty, Music to Mosaic, from Bhaskara’s work of 
Leelavathi to Shakuntala devi being a human calculator, from Worship to Warship, from Vedas to Viharas and from the Known to the 

Infinite.  So,  LIVE WITH MATHEMATICS, LIVE SMART.

“Yatha Shikha Mayuranam

Naganam Mani Yoyatha

Tadvada Vedanga Shastranam

Ganitam Moordhanishtatam.”

This sloka states that, like the crown feathers on top of pea-
cock’s head, like the nagamani on top of the snake’s forehead, 
so also Mathematics is on the top of Vedas and all our day to 
day activities.

Philosophical and cultural factors found in India along with Ve-
das were important to the development of zero as a mathemat-
ical concept, the first use of which was done by Brahmagupta 
and then by Aryabhatta, says van der Hoek.
Imagine a day without Mathematics: From the time we wake 
up to the time we sleep, or in fact even while we’re asleep 
math is in and around us. Mathematics influences our life and 
daily activities directly or indirectly. Our first conscious activity 
we do the minute we awaken is to see the world. So you are 
guessing whether math and vision are connected aren’t you. 
Let’s take a look at math in the eyes.
MATHEMATICS AND HUMAN EYES : The mathematics of 
image formation will be based on the assumption that we have 
managed to measure how light has been changed by passing 
through the optics of the eye .We know about the natural im-
age formation in eyes, for example, we read books or papers 
keeping them at a particular distance from our eyes, watch 
TV or mobiles from a particular distance. This is so because 
distances are important for the formation of proper image in 
our eyes. Distances denote numbers which are part of math. 
When there are cases of hypermetropia and myopia. Mathe-
matics is used to calculate the focal length, image distance 
and object distance.
Also the wave aberrations are often defined mathematically by 
a series of seidel and Taylor polynomials. In the case of cata-
ract operations the diameters and the axil’s length at various 
degrees is calculated to get the dimensions for the new lens 
to be transplanted. So, this is how math influences the very 
beginning of our day.

MATHEMATICS AND DAILY CHORES : The very next thing 
which majority of urban people do is check the time on smart 
phones and considering the battery levels, charge their cell 
phones. In this context the influence of mathematics can be 
seen with the binary system in the phones and electrical resis-
tance in the current and voltage calculation.

Beginning with brushing our teeth and usage of soaps, they 
contain specific ratios of all the components present in them. 
Cooking involves the concept of measurement. Just imagine 
if we did not have the concept of measurement, how would 

your morning tea taste like? Weird wouldn’t it. And then if it 
comes to predicting something, probability comes to picture, 
and if you choose something or arrange, then permutations 
and combination are helpful.

MATHEMATICS AND CLOTHING : There is a different rela-
tion between fashion and math, basically dealing with mea-
surements, length, breadth, height, area and then closely re-
lating to it comes perfection with numbers. 

The incredible advantage in using the Golden Ratio is that you 
get an inherent balance, even in the most outlandish asym-
metrical constructions you can come up with as a designer.

Another prospect coming here reminds me of a few more ex-
amples.

MATHEMATICAL CONCEPT OF GOLDEN RATIO : The Fi-
bonacci sequence starts like this: 0, 1, 1, 2, 3, 5, 8, 13, 21, 
34, 55 and so on forever. Each number is the sum of the two 
numbers that precede it. It’s a simple pattern, but it appears to 
be a kind of built-in numbering system to the cosmos. The spe-
cialty is not the sequence but the quotient obtained when one 
number is divided by the preceding number and then which 
gives a result of 1.618 or 0.618, which is called as phi or the 
golden ratio.

Beginning with the flower petals, floral whorls and seed heads 
this ubiquitous pattern is noticeable enough. Surprisingly 
enough this pattern is also found in the way tree branches 
split. The eye of the hurricane, the galaxies, in fact even the 
human body is structured based on this ratio. So, technically 
the golden ratio is an inbuilt system in the Nature.

AUTOMOBILES AND MATH : Well moving on with our daily 
routine it’s time we reach our work destination which is 
As the Ratio of Distance between the wheels increase, fuel 
consumption increases… this is direct ratio and proportion. 

Direct variation:  x/y = k (since y  x)

Similarly presume that we need to reach a distance in a stip-
ulated time then, we increase the speed. At this point of time, 
speed increases whereas the time period decreases. This is 
inverse proportion.

Well here in the way of travel, fare and expenses, we experi-
ence the need for knowledge of fundamental arithmetic .The 
fact is that where there is money, mathematics naturally fol-
lows.

BUSINESS AND MATH : A workplace where mathematics is 
intensely used is the business sector. There is more to the 
world of Fibonacci than retracements, arcs, fans and time 
zones! Every year new methods are developed for traders to 
take advantage of the uncanny tendencies of the market to-
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wards derivatives of the golden ratio

The Fibonacci Cluster is a culmination of Fibonacci retrace-
ments from various significant highs and lows during a given 
time period. Each of these Fibonacci levels is then plotted on 
the “Y” axis (price). Each overlapping price level makes a dark-
er imprint on the cluster, enabling you to see where the most 
significant Fibonacci support and resistance levels lie.
Unlike the other Fibonacci methods, time zones are a series 
of vertical lines. They are composed by dividing a chart into 
segments with vertical lines spaced apart in increments that 
conform to the Fibonacci sequence (1, 1, 2, 3, 5, 8, 13, etc.). 
These lines indicate areas in which major price movement can 
be expected.

Closely related is the work sector of banking. Here, we can 
see the use of formulae from simple interest to that of com-
pound banking. For the success of many initiated large scale 
plans like demonetization, mathematics has played its role well 
enough.

MATH IN ARTS : A colorful work life is the benefit for artists. 
Artists do use the concept of the Fibonacci sequence in their 
paintings. An example for this would be the famous portrait 
called the Mona Lisa. In music, arranging a melody on an in-
strument and finding fingerings that correspond to certain se-
quences of notes is definitely a type of math problem. Playing 
the same melody on different instruments is math, as is playing 
a stringed instrument and changing the tuning. Many musical 
notions can be explained in numbers. There are many things in 
music that are obviously math-related, like the construction of 
instruments, the frequencies of various stringed instruments, 
fixing the amplitude , performing with the time spans in matras 
and ragas.

The point to be noticed is that what we presume as mathemat-
ics in our daily activities and transactions is nothing but the 
math concepts of categorization and grouping. An example to 
be considered is, imagine a musicians life. In music, math is 
used in (for example) matras in tabla ragas. Like 16 matras, 
now I cannot go on counting 16 for every sequence, what I will 
do is basically categorize them in groups of four.

Fact: Teaching and Learning mathematics and the develop-
ment of mathematics are the fields which use mathematics 
most extensively. Teaching reminds me a specialty of Vedic 
Mathematics in which the formulae describe the way the mind 
naturally works and are therefore a great help in directing the 
student to the appropriate method of solution.

MATH AND ROCKETS : At the workplace, use of computers, 
mobile phones, internet quite simply relate mathematics with 
satellites and with their carriers, the rockets. 

Consider one of the formulae used during rocket launch:
(Rate of fuel consumption x exhaust velocity) = (mass of the 
rocket x acceleration)

Mass x acceleration = thrust

Thrust =RV
ex

  = Ma

We definitely require complex Mathematical calculations for 
this. Calculations involving integers, law of indices, sometimes 
surds and coordinate geometry and of course in some places 
trigonometry. And yes those many constants are mathematical 
values.

Connected to the life routine after your workplace you come 
back home. Oh home reminds me that the structures we live in 
are the products of math and science. Let’s take a look.
MATHEMATICS in ENGINEERING: Mathematics and engi-
neering are one of the familiar pair of words to our ears. In the 
vast field of engineering, Mathematics is used for structural 
engineering and lineout of buildings. Pythagoras theorem is 
being used to find out measurements of the area, Trigonom-
etry to calculate heights, distances and angles, geometry for 
shapes and so on. During the sports tournaments the Pythag-
oras theorem is used in ground markings to get a proper 90°.
Actually the concept of the Pythagorean theorem was in use in 
India long before Pythagoras derived it.

Electrical Engineering careers usually include courses in 
Calculus (single and multivariable), Complex Analysis, Dif-
ferential Equations (both ordinary and partial), Linear Algebra 
and Probability. Fourier analysis and Z-Transforms are also 
subjects which are usually included in electrical engineering 
programs.     Next in line comes architecture:

MATHEMATICS OF ARCHITECTURE : Taking an example of 
architecture of the Great Pyramids at Giza, its elevation en-
codes three of the most important constants in mathematics: 
π, Φ, and e. 
Also, if you circumscribe the pyramid’s elevation triangle and 
then measure the circle’s diameter, this equals 777.7 feet 
(99.97% accurate with a slope of 51°51’ and base length of 
755.775 feet). In addition, the inscribed circles have circum-
ferences of 777 feet and 7777 inches, respectively. Sevens 
abound!

The Indian temples as well as the Taj mahal exhibit examples 
of the Fibonacci sequence and the golden rectangle.

A Golden Rectangle is based on the properties of Fibonacci 
sequence and both of these find use in various ecological and 
physical phenomenon.

MATHEMATICAL SHAPES : Let’s see how math formulas re-
lated to area and geometrical structures help in architecture.

Making three hollow shapes from similar postcards, one be-
ing the triangle the second the square the third a circle, and 
keeping them on a flat surface, I start piling up books upon 
them vertically. The circular shape holds the largest amount of 
books, while the rest two collapse. It is so because there are 
no edges and the deforming capacity of cylinders is less than 
that of a three sided figure or that of cuboids.
Also when the area and perimeter is calculated, the perimeter 
of the shapes is same, but their areas are different. The area of 
circle is more than that of the triangle or the square.

Our ancient temples and houses still stand because of this 
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property. If observed carefully many of the ancient structures 
show the presence of circular pillars. This shows how ad-
vanced our ancestors where in the field of mathematics.
Many of our ancient structures, usually temples and in the 
case some houses, have a pyramidical top. This was because 
during earthquakes or any calamities the pyramidical tops are 
more resistant.

Similarly, according to Krishna Maheshwari, the Rig Veda is 
full of references to words in rituals whose definitions we find in 
subsequent Brahmanas and in the Sulba Sutra to be pointing 
to geometrical figures. For example, three types of fire altars, 
garhapatya, ahavaniya and dakshina are mentioned in the 
Rig Veda but defined in the Shatapatha Brâhmana as being 
square, circular and semi circular, respectively, and also hav-
ing the same area. Considering that ritualistic fire altar designs 
were not changed over a period of time and that the shastras 
were recited for several millennia before being written down, 
the rishis must have had a method to calculate the square 
root of the number two and the value of pi, without which they 
would not be able to determine whether the three altars had 
the same area or not

MATH AND MAGIC : Quite later in the day comes entertain-
ment and mathematics entertains us too. Here is one of those 
interesting math tricks commonly used to showcase magic.

Select a number from 1 to 10.

Add 8
Double it

Divide by 4

Subtract half of the original no.

Answer is 4.
MATHEMATICS OF MEDICINE : How can we forget that math 
helps tremendously for the preparation and utilization of the 
savior potions; the medicines.

There is a relativity in specific medicine dozes and body weight 
which is done by math. Many types of equipment require math.

Since we know that medicines are a branch of chemistry, math 
makes its way here too to balance equations, calculate molec-
ular weight, element content, and half life period and so on.

Fact: The rhythmic heartbeats follow math. And the body fol-
lows the biological clock, even when we sleep.

I have observed that the whiskers of the cats are a boon to 
them. The magnitude of the length of the whiskers is much as 
same as the diameter of their belly. This means, if a cat has 
to get into a hole, it will first put its head in and if the whiskers 
pass through easily, its entire body can go through it.

So this is the way our day works with mathematics. From the 
time we wake up to the time we go to bed, mathematics makes 
our day possible and much easier.

Let’s have a glance through the possibilities rising up, 
which promote math:

POSSIBLILITIES

1. Math Alarms : A new alarm-clock app rouses tired users by 
making them solve complicated math equations, logic games 
and other puzzles before its loud tone shuts off. The app might 
drive you crazy, but it will also get you out of bed.

Those who have an even harder time getting out from under 
the covers, there is a unique “evil” setting, where users must 
complete math equations that are difficult to solve, even when 
wide awake. This inculcates habit for math in young children, 
and promotes the scope for it.

2. Wi-Fi Passwords and Bills : A San Antonio Thai restau-
rant, Yaya, will let you use its Wi-Fi for free-- but only if you can 
solve an insanely complex math equation. This past summer, 
a photo of a Beijing restaurant’s menu cad went viral because 
it listed complex math equations where the price should have 
been, making customers solve the equations to determine the 
costs of their bills.

3. Modular Arithmetic : Modular arithmetic means the arith-
metic exhibited by a 12 hour format clock and a 24 format 
clock. This opens up possibilities for finding use in codes, 
passwords, lock systems and much more.

CHALLENGES : At night the dark sky with a million and more 
stars visible, show us the vastness of the universe. The chal-
lenge will be to decode the mysteries of the universe.

For maybe, “The Universe is written in the language of Math-
ematics.”

Mathematically dimensions of the universe if calculated, turn 
out to be infinite. Knowing and understanding dimensions can 
be helpful to understand the structure and functions of the uni-
verse. The Sanskrit sloka,
“Pûrnamadah  pûrnamidam  pûrnât  pûrnamudacyate
Pûrnâsya  pûrnamadaya  pûrnamevâvasishyate”
Which means, From infinity is born infinity.
                        When infinity is taken out of infinity,
                         only infinity is left over.
Provides with another challenge of all times which is the topic 
of infinity.
CONCLUSION
Mathematics influences our life 
From Worship and Warship,
 Astrology to Astronomy,
 From Business to Beauty,
 From Music to Mosaic, 
From Vedas to viharas, 
From cooking to clothing;
The known to the unknown, and
From the finite to the infinite
 Everything is under the influence of Mathematics.
In fact it even influences the math of the brain. That is logical 
thinking.
Mathematics can disclose the uncovered mysteries of uni-
verse.
So,
LIVE WITH MATHEMATICS, LIVE SMART!
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COMPUTING EIGEN VALUES AND EIGEN VECTORS IN CASE OF MATRICES, DIFFERENTIAL OPERA-
TORS AND SIMULTANEOUS DIFFERENTIAL EQUATIONS. ALSO FINDING SOLUTION OF A SIMULTA-

NEOUS DIFFERENTIAL EQUATION BY USING EIGEN VALUES AND EIGEN VECTORS.

                                1.Haritha.A-Asst.Professor,2.Swathi Nadig R- Asst.Professor
    3.Sakthi Anandhi-student,4.Ravindranath.K-Associate Professor,HOD , Ramaiah College of Arts, Science and 
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In case of matrices we can find Eigen value and respective Eigen vector using AX= λX where is nth order square matrix , X is column 
matrix of order nX1, λ  represent one of the Eigen value and X represent the respective Eigen vector of the matrix A.

In case of differential operator L (where we can find Eigen value and respective Eigen vector using  L[y(t)]= λy(t) where y(t)  
is a function of t and  λ non zero scalar. Here λ  is called the Eigen value of L and y(t) is called the Eigen vector of L corresponding 
to λ.
In case of system of differential equations =ax and We can find Eigen value and respective Eigen vector using 

characteristic equation |A-λI |=0 and their roots. Also we can find solution of differential equation by using Eigen values and Eigen 
vectors.

In this case we use basis matrix p=[x1,x2].Where x1 and x2 are Eigen vectors and finally we get the solution x(t),y(t) in terms of 
Eigen values and Eigen vectors .

Let us consider a square matrix A of order (nxn) and a 
non-zero scalar λ. If there exists a column matrix X of order 

(nx1) such that  AX=λX then λ is called Eigen value of A and 
X is called Eigen vector of A corresponding to Eigen value λ.
2 .FORMULATION OF THE MODEL:-

(a).Eigen  Values and Eigen Vectors of a Matrix: If A is of 
order (2x2) then there exists only two Eigen values say λ1  and 
λ2 . If A is of order (nxn) then there exists n Eigen vectors say 
λ1 ,λ2 ,λ3 ,…λn.   For each Eigen value there may exists only 
one Eigen vector or infinitely many Eigen vector.

If A is of order (2x2) and its Eigen values are say λ1  and  λ2 
and corresponding Eigen vectors are say  X1  and  X2 then  

                                                     ,for different values of a,k 
€ R there exists infinitely many Eigen vectors corresponding 
to λ=λ1.The Eigen value λ may be zero  or real number or 
complex number.

(b).Eigen Values and Eigen Vectors of a Differential operator: 
Let us consider a differential operator “L” ( L=  . If there exists 
a non zero scalar λ (λ may be real or complex number) and a 
function y(t) such that L[y(t)]=λ y(t) then λ is called Eigen value 
of L and y(t) is called the Eigen vector of L corresponding to λ.

(c).Eigen   Values and Eigen Vectors of a Simultaneous Linear  
Differential  Equations:

Let us consider the system of two simultaneous linear differ-
ential equations 

Now express the above system of equations in matrix form as 
follows:

(i)Now lets us find the Eigen values of                     as follows:
Consider the characteristic equation of the above matrix
|A-λ I|=0.
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are the Eigen values of 

given system of differential equations.

(ii)To find the corresponding Eigen vectors:
Consider 

Case(i): To find the Eigen vector of Eigen value λ =λ1= .
Put λ =           in Eqn(3)=>  

The above eqn is a Homogeneous System

Case(ii): To find the Eigen vector of Eigen value λ =λ2=- .

Similarly we get solution X2 as

3.METHOD OF SOLUTION:-

(a).Finding Eigen values and Eigen vectors of a square 
matrix:-

By  the  definition of Eigen value and Eigen vector we know
       AX= λX---------------> (1)
      (A-λ I)X=0------------> (2)
Let  A is a square matrix of order (nxn) and λ is a non zero 
scalar.

The equation |A-λ I|=0 is called characteristic equation of a 
matrix A. By solving characteristic equation we get different 
value of λ say λ1,λ2,---, λn which are called characteristic roots 
or Eigen values of A.
For each Eigen value say “λi” ,to find corresponding Eigen vec-
tor put λ=λi in eqn (2) gives a Homogeneous system of linear 
equations and its unknowns are the elements of column matrix 
X. solve the system by reducing it to row echelon form gives 
the Eigen vector X.

(b). Finding  the Eigen Vector of a Differential operator:

By definition of Eigen value and the corresponding Eigen vec-
tor 

We know L[y(t)]=λ y(t) -------------------->(1)

Eqn(2) represents the ordinary  linear differential equation.By 
the method of variable separable form we can find  its solution.
Eqn(2)=>                 which is of variable separable form .

Put            some other constant .

is the general solution of eqn(2)where  k is an 
arbitrary constant. It is to be find using initial condition say t=0 
=> y(t)=y(0)=y0 (say).

Put t=0 in eqn(3)=>                      =>  Y0 = k

Then eqn(3)=>  

Therefore , If L is the differential operator ( L=  d/dt) and λ is the 
Eigen value then the corresponding Eigen vector y(t) is given 
by   y(t)=y

0
e λt    :y0=y(0)

Hence, eqn(4)&(6) gives the general Eigen vector and 
eqn(5)&(7)  is the one of the particular Eigen vector for Eigen 
values λ       and λ -   .
(c). Finding solution x(t) and y(t) of Simultaneous Linear Dif-
ferential Solution by using Eigen values and Eigen vectors:- 

Now consider the matrix P as P=[ X
1
 , X

2
]

Operate P-1 both the sides from left and P-1P=I.
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Diff above w.r.t   ‘t’ and  P-1 is a 

                           constant => P-1  

 Substitute Eqns (9) and (10) in eqn(8).

( Multiply the right side two 
matrices)

The above two equations are linear differential equations and 
solve it by using variable separable method, we get the solu-
tion as 

Substitute above eqns in (9) 

Operate P on both sides from left side

X and y are the solutions of system of differential eqns (1) and 
(2) in terms of Eigen values and Eigen vectors. Also we can 
consider it as a formula.

Conclusion: From the above we can conclude that using 
change of matrix associated to Eigen vectors, we can find an 
exact formula if we want and the Eigen values appeared in 
these formulae.

4. RESULTS AND DISCUSSIONS:-

In case of simultaneous linear 

                differential equations, at

are the general 
Eigen vectors and

are the particular Eigen vector for Eigen values λ =        and 
λ = -   .

D D D D D

SOLUTION OF NON LINEAR PARTIAL DIFFERENTIAL EQUATIONS USING THE FOSS TOOLS 
MAXIMA

*Prof. H.V.Geetha,  **Dr.T.G.Sudha
Asst. Prof., Government Science College (Autonomous) Nrupathunga Road, Bangalore-560001 

*Email-id infogeeth@gmail.com, **Email-id: tgsudha65@gmail.com

In this paper we would like to solve various forms of non linear partial differential equations using the FOSS tools maxima. 

Equations of the form and Clairaut’s equation., where

and

Keywords: kill, subst, ratsimp,ode2, integrate.
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A differential equation contains one or more partial deriva-
tives, it is called a Partial Differential Equation. The partial 

derivatives occur only when there are two or more than two 
independent variables. So in partial differential equations there 
are at least two independent variables. If we consider the case 
of two independent variables only, we usually take then to be x 
and y and take z to be the dependent variable. Thus z=f(x,y), 

Linear partial differential equation: A partial differential equa-
tion is said to be Linear if it is of the first degree in the depen-
dent variable and its partial derivatives. Thus, in a linear partial 
differential equation the powers or the products of the depen-
dent variable and its partial derivatives must not occur, i.e., in 
a partial differential equation the powers of p and q both will 
be unity and the term pq not occur in the equation.Non –linear 
partial differential equation A partial differential equation is said 
to be non-linear if it is not linear.

Maxima is a Computer  Algebra System written in lisp lan-
guage. Maxima is a computer program designed for the ma-
nipulation of algebraic expressions numerically, symbolically 
and graphically. It can differentiate, integrate, find limits, solve 
equations both constrained and unconstrained, factorize poly-
nomials, expand functions in power series, solve differential 
and difference equations, and perform many other operations 
both  symbolically and numerically. The programming lan-
guage can also be used to extend capabilities of Maxima. We 
will be using in this case WXMaxima, which is one of the inter-
faces based on widget technology and powered by Maxima.

Standard form I: Equation Involving only p and q.

Let the equation of this form be f(p,q)=0………………….(1)
Complete Integral: The complete integral of (1) is given by 
z=ax+by+c…………………..(2)

Where a and b are connected by the relation f(a,b)=0…….(3)

Since from (2),  and  , which when 

substituted in (3) gives (1). Thus, (2) satisfy (1) while a and b 
satisfy (3).

From (3) we can find b in terms of a. Let   substituting in (2), the 
complete integral of differential equation (1) is given by   which 
contains two arbitrary constants a and c which is equal to the 
independent variables x and y.
Algorithm:
Step1:Start
Step2: Input eqn
Step3:sol← z=a*x+b*y+c
Step4: substitute p←a and q←b in eqn.
Step5: solve eqn for b
Step4: substitute b in sol
Step7: Output sol
Step8:Stop

Flowchart:

Solve pq+p+q=0  

Program:

 kill(all)$

 eqn:(p*q+p+q=0);

 sol:z=a*x+b*y+c;

 h:subst([p=a,q=b],eqn);

 solve(h,b);

 h1:subst(%,sol)$

 disp(“The required solution is:”,h1)$

Output:

Standard form II: Equation Involving only p , q and z.

Let the equation of this form be f(p,q,z)=0………………….. (1)

Complete Integral: Let z=f(u) , where u=x+ay, a is an arbitrary 
constant be a solution of equation(1), then    

and  

Therefore, equation(1) reduces to the form ………………..(2)

Which is an ordinary differential equation of first order .
Solving (2), we shall get z as a function of u. Then replacing 
u by x+ay, we get the complete integral of the given equation.
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Algorithm:
Step1: Start
Step2:Input eqn
Step3:substitute   in  eqn. 

Step4:h←solve eqn for  

Step5: k←ode2(h[1], z,u)
Step6:  substitute u ← s+ay  in k
Step7:k1←simplify k
Step8:Output k1
Step9:Stop.

Flowchart:

Solve:  p(1-q2)=q(1-z)
Program:

          kill(all)$

          eqn:p*(1-q^2)=q*(1-z);

          eqn1:subst([p=’diff(z,u),q=a*’diff(z,u)],eqn)$
          h:solve(eqn1,’diff(z,u))$
          k:ode2(h[1],z,u)$

          subst(u=x+a*y,k)$

          k1:ratsimp(%)$ 

          disp(“solution is:”,k1)$

Output:

Standard form III: Equation of the form f1(x,p)=f2(y,q)  

In this form z does not appear and the terms containing p and x 
can be separated from the terms containing q and y.

To solve the equations of this form each side is taken equal to 
arbitrary constant .i.e., let f1(x,p)=f2(y,q)    =a……………….(1)

Where a  is an arbitrary constant.

Solving (1)  for p and q, we get p=F1(x,a)  and q= F2(y,a).

Now using well known formula, dz=pdx+qdy , 

we get dz = F1(x,a)dx+F2(y,a)dy ……………………………… (2)

Integrating,  

Algorithm:                                                                                           

Step1:Start

Step2:Input eqn

Step3: Initialise r1←lhs(eqn)=a and r2←rhs(eqn)=a
Step4:G←solve  r1 for p
Step5:G1←rhs(G[1])
Step6:H←solve  r2 for q
Step7:H1←rhs(H[1])
Step8:Z←z= Integrate(G1, x)+integrate(H1, y)+b
Step9:output Z

Step10:Stop

Flowchart:

Solve:  

Program:

 kill(all)$

 eqn:p^2*(1+x^2)/x^2=q/y;

 r1:lhs(eqn)=a$

 r2:rhs(eqn)=a$

 G:solve(r1,p)$

 G1:rhs(G[1])$

 H:solve(r2,q)$

 H1:rhs(H[1])$

 Z:z=integrate(G1,x)+integrate(H1,y)+b$

 disp(“the complete integral is “,Z)$

Output: 
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Standard form IV:

Equations of the form z=px+qy+f(p,q)  .

Clairaut equation: A first order partial differential equation 
is said to be of Clairaut form, if it can be written in the form    
z=px+qy+f(p,q) …………………………(1 )

The complete integral of the equation in this form is given by   
z=ax+by+f(a,b)…………(2)

It can be verified that eqn.(2) satisfy eqn.(1).
From eqn.(2) we have,    

Putting in (2), we get z=px+qy+f(p,q) which is the given equa-
tion.

Algorithm:

 Step1:Start

 Step2:Input eqn

 Step3:Soln←(Substitute p←a & q←b in eqn)
 Step4:Output Soln

 Step5:Stop

Flowchart:

Solve  

Program

 kill(all)$

 eqn:z=p*x+q*y+sqrt(p*q/(p+q));

 soln:subst([p=a,q=b],%)$

 disp(“solutions is :”, soln)$

Output:

Conclusion: In this article we have tried to solve different 
forms of non linear partial differential equation using FOSS 
Tools (MAXIMA). Still we are working on reducing the pde to 
any one of these forms
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In this article we shall consider the method of solving the first order ordinary differential equations of higher degree ex

pressed as                                 where p denotes            using FOSS tools Maxima. Equations solvable for p, equations solvable 

for x, equations solvable for y and Clairaut’s form are considered.

Keywords: kill, solve, ratsimp, subst, ode2.

SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS OF THE FIRST ORDER AND HIGHER DE-
GREE USING FOSS TOOLS MAXIMA

*Dr.T.G.Sudha, ** *Prof. H.V.Geetha,
Asst. Prof., Government Science College (Autonomous) Nrupathunga Road, Bangalore-560001 

*Email-id: tgsudha65@gmail.com, **Email-id infogeeth@gmail.com

Maxima: Maxima is a large computer program designed for 
the manipulation of algebraic expressions. You can use 

Maxima for manipulation of algebraic expressions involving 
constants, variables, and functions. It can differentiate, inte-
grate, take limits, solve equations, factor polynomials, expand 
functions in power series, solve differential equations in closed 
form, and perform many other operations. It also has a pro-
gramming language that you can use to extend Maxima’s ca-

pabilities.

Differential Equations of the first order and higher degree:

In this article we solve the ordinary differential equations in 
which the power of            is greater than unity.

Notation: We shall denote        by  p. 

The equations of the first order and higher degree is expressed 
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as f(x,y,p)=0

Different types of equations are:

1) Equations solvable for p.

2) Equations solvable for x.

3) Equations solvable for y.

4) Clairaut’s  form.
Equations solvable for p: 

Let the given equation be f(x,y,p)=0 is of degree n.

Working rule:

Step 1: Given ODE is factorized into n factors

i.e., [p-f1(x,y)][p-f2(x,y)][p-f2(x,y)].......[p-f
n
(x,y)]=0

Step 2: Then we have

[p-f1(x,y)]=0[p-f2(x,y)][p-f2(x,y)].......[p-f
n
(x,y)]=0  

Where each equation is of first degree and first order.
Step 3: Let the solution of these n equations be
 

Step 4: The solution of the given equation is given by

Where   c1=c2 ‘‘‘‘ ................... = c
n
=c 

Algorithm:                                                                                               
 Step 1: Start
 Step 2: Input equation
 Step 3: solve(eqn,p);
 Step 4: h←subst(p=’diff(y,x),%)
 Step 5: n←length(h)
  prod←1
 Step 6: for i←1 to n Step 1
 Step 7: k[i]←ode2(h[i],y,x)
 Step 8: s[i]←ratsimp(lhs(k[i])-rhs(k[i]))
 Step 9: prod←prod*s[i]
  end for
 Step 10: Output “Solution is”,prod=0
 Step 11: Stop

Flow chart:

Maxima Program:
 kill(all)$
 eqn:/*Enter the given equation*/;
 solve(eqn,p);
 h:subst(p=’diff(y,x),%);
 n:length(h)$
 prod:1$
 for i:1 thru n do(
 k[i]:ode2(h[i],y,x),
 s[i]:ratsimp(lhs(k[i])-rhs(k[i])),
 disp(s[i]), prod:prod*s[i])$
 disp(“Solution is:”,prod=0)$

Problems: 

1) Solve xp2+(y-x)p-y=0    

Output:

2) Solve  (p-x)(p-y)(p+x+y)=0

Output:

Equations solvable for x: 

Let the given equation be f(x,y,p)=0  which can be solved for 
x, in terms of p and y.

Working rule:

Step 1:Write the given equation in the form  x=f(y.p) .

Step 2:Differentiate both sides w.r.t  y we get 
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Step 3:Solving this first order L.D.E in y and p we get  F(y,p,c)=0  

Step 4:Eliminating p between x=f(y,p) and f(y,p,c)=0 we get 
complete Solution.

Algorithm:
 Step1: Start
 Step2: depends([p,x],y)
              assume(given constants > 0)
 Step3: Input equation
 Step4: h←solve(eqn,x)
 Step5: h[1]
             diff(%,y)
              subst(‘diff(x,y)= 1/p ,%)
 Step6: k←solve(%,’diff(p,y))
 Step7: k[1]
 Step8: l←ode2(%,p,y)
  ratsimp(subst(l,eqn))
 Step9: output “Solution is”,%
 Step10: Stop

Flowchart:

Problem:

 Solve  y-2px+yp2=0 

Program:

kill(all)$

depends([p,x],y)$

eqn:y-2*p*x+p^2*y=0;

h:solve(eqn,x)$

h[1];

diff(%,y)$

subst(‘diff(x,y)=1/p,%);

k:solve(%,’diff(p,y))$
k[1];

l:ode2(%,p,y);

ratsimp(subst(l,eqn))$

disp(“Solution is”,%)$

Output:

Equations solvable for y: 

Let the given equation be f(x,y,p)=0 which can be solved for y, 
in terms of p and x.

Working rule:

Step 1: Write the given equation in the form y=f(x,p) .

Step 2: Differentiate both sides w.r.t  x we get 

Step 3: Solving this first order L.D.E in x and p we get F(x-

,p,c)=0   

Step 4: Eliminating p between y+f(x,p) and F(x,p,c)=0 we get 

complete solution.

Algorithm:
 Step1: Start
 Step2: depends([p,y],x)
  assume(given constants >0)
 Step3: Input eqn
 Step4: k←solve(eqn,y)
 Step5: y1←k[1]
 Step6: diff(y1,x)
  subst(‘diff(y,x)=p,%)
 Step7: H←solve(%,’diff(y,x))
 Step8: h1←H[1]
 Step9: l←ode2(h1,p,x)
  subst(l,eqn)
 Step10: Output “Solution is “,%
 Step11: Stop

Flowchart:
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Problem:

Solve p2x=2yp-ax

Program:
 kill(all)$
 depends([p,y],x)$
 assume(a>0)$
 eqn:p^2*x=2*y*p-a*x;
 k:solve(eqn,y)$
 y1:k[1]; 
 diff(y1,x)$
 subst(‘diff(y,x)=p,%);
 H:solve(%,’diff(p,x))$
 h1:H[1];
 l:ode2(h1,p,x);
 subst(l,eqn)$
 disp(“Solution is”,%)$

Output:

Clairaut’s equation

An equation of the form y=px+f(p) is called Clairaut’sequation
This equation has two solutions

1) General solution:

The General solution is obtained by replacing p by c, where c 
is a constant.

2) Singular solution:

Working rule

i) Solve x+f1(p)=0  for p

ii) Substitute the value of p obtained in step1 in the given equa-
tion.

Algorithm:
Step1: Start

Step2: assume(given constants > 0)

Step3: Input equation

Step4: s←subst(p=c,eqn)
Step5: Output  “The general solution is”,s

Step6: d←diff(eqn,p)
Step7: h←solve(d,p)
Step8: h1←factor(subst(h[2],eqn))
Step9: Output  “Singular solution is”,h1

Step10: Stop

Flowchart:

Problems

1) Solve  

Program:
 kill(all)$
 assume(a>0)$
 eqn:y=p*x+a/p;
 s:subst(p=c,eqn)$
 disp(“The general solution is:”,s)$
 d:diff(eqn,p)$
 h:solve(dS,p)$
 h1:factor(subst(h[2],eqn))$
 disp(“The singular solution is:”,h1)$

Output:

Conclusion: In this article we have tried to solve different 
forms of Ordinary Differential Equations of the First Order and 
Higher Degree using FOSS tools Maxima. We are also work-
ing on different forms of  non-linear PDE.
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SHAPES OF TRIANGULAR & PENTAGONAL NUMBERS

Lakshmi.B.N.,Achala.L.Naragund.,Asha. C. S.
(PG) Depat.  of Mathematics, MES Degree college of Arts, Commerce &Science ,Malleshwaram,Bangalore-03

Email:lakshmibn95@gmail.com

We start by considering the triangular numbers in some detail, highlighting their connection with the squares, and in particular dealing 

with the representation of positive integers as the sum of triangular numbers. In doing this we draw attention to the connections that 

exist between theorems on triangular numbers and square numbers. We point out that any primitive Pythagorean triplet also has its 

analogue amongst the triangular numbers. We then describe other shapes (i.e., pentagonal) and the numbers associated with them. 

Next we consider the problem of determining which polygonal numbers are also square numbers or triangular numbers. For some 
polygonal numbers only a finite number of them are squares, but for others there are an infinite number.

Key words: Theorems on triangular and square numbers, Pentagonal numbers.

Triangular numbers 

DEFINITION

The  triangular numbers are the integers Tn is defined as it is 
equal to the number of dots in a triangle made up of n rows of 
dots , with one dot in the first row, two dots in the second row, 
and so on,with finally n dots in the nth row.
                  i.e.,   T

n
=1+2+…+n=(1/2)n(n+1)………(1)

Extension of definition of Tn  algebraically to negative integers 
is given by 
              T

n
=1/2 n(n+1)

                   =1/2 (-n-1)(-n)
              T

n
=T

-n-1

Triangular numbers are closely related to square numbers by 
virtue of the equation

                 8Tn+1=(2n+1)2 ………….(2)

[8(1/2 n(n+1))+1 =(4n(n+1))+1 =4n2+4n+1 = (2n+1)2]

• The equaton  x2= 2N+1 is solvable for integers x and N iff N 
=4T

n
 for some integers n.

• x2 =M is solvable for integer x and M iff M =22k(8T
n
+1) for 

some positive integer k and n. 

Examples 

The triangular 

number T
6
 = 21

Theorem 1 

Statement: The equation Tn =A is solvable for integers n & A 

if and only if there exist a positive integer x such that x2=8A+1 
and when this is so n=1/2 (x-1).

Proof : Given that x2=8A+1
• 8A=x2-1

• 8A=(2n+1)2-1             [since wkt x2=(2n+1)2]

• 8A=4n2+4n+1-1

• 8A=4n(n+1)
• 8A=8(1/2 n(n+1))      [multipy & divide by 8]
• 8A=8T

n
                       [using eqn 1]

• A=T
n

Conversely,    Suppose A=T
n
,

We know that x2=(2n+1)2

                              =4n2+4n+1

                              =4n(n+1)+1

                              =8(1/2 n(n+1))

                              =8T
n
+1

         therefore x2=8A+1        [ since A=T
n
]

 Further, let x2=(2n+1)2

Taking the square root on both the sides, we get

• x=2n+1

• x-1=2n

• n=1/2 (x-1)

This proves the theorem 

Theorem 2 

Statement: The equation Tl+Tm=B is solvable for integer l,m & 
B iff  integers x & y exist such that x2+y2=4B+1 and when this is 
so we may choose l=1/2 (x+y-1) & m=1/2 (x-y-1).
Proof: If T

l
+T

m
=B ……………(3)

Then 4B+1=4(T
l
+T

m
)+1

                   =4[1/2l(l+1)+1/2m(m+1)]+1

                   =2l(l+1)+2m(m+1)+1

                   =2l2+2l+2m2+2m+1
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                   =(l2+m2+1+2m+2l)+(l2+m2)

Add and subtract   2lm 
                   =(l+m+1)2+(l-m)2

          4B+1=x2+y2……………(4)

Where x=l+m+1 and y=l-m 

Conversely

If x2+y2=4B+1 , then

Necessarily one of x and y must be even and the other odd.

Then l=1/2(x+y-1), m=1/2(x-y-1) are integers such that T
l
+T-

m
=B

Here we should note that, for certain values of B, there may 
be several sets of values of l & m that can be found to satisfy 
equation (3)

Ex: when B=16  

(x,y)=(8,1) or (7,4)

• (l,m)=(4,3) or (5,1) 

Note 

T
n
  is defined for negative integers

But theorem 2 is true whether the integers l & m appearing are 
positive , zero or negative.

Example

When B=16 if we take (x,y)=(1,8)

then we find that (l,m)=(4,-4)
Pentagonal and N-gonal numbers 

Pentagonal numbers are defined by the equation
P1=1/2 n(3n-1)…………..(8)

For n=1, P
1
=1

       n=2, P
2
=5

       n=3, P
3
=12

       n=4, P
4
=22

The square number S
5
 =T

4
 

+T
5
=10+15=25

The pentagonal number P
5
=35

Every pentagonal number is one-third of a triangular number.

To be precise,P
n
=(1/3)T

3n-1
. 

Square number is the sum of two consecutive triangular num-
bers.

N-gonal numbers for N>5 

It may be observed that one moves from T
n 
to T

n+1
 by adding 

a border of n+1 dots,that one moves from S
n
 to S

n+1
 by adding 

a border of 2n+1 dots,and that one moves from P
n
 to P

n+1
 by 

adding a border of 3n+1 dots.

Generalising, we define N-gonal numbers by the recurrence 
relation N

1
=1 and 

N
n+1

=N
n
+(N-2)n+1

It may be shown,by induction,that 

N
n
=1/2 n[(N-2)n+(4-N)].

This agrees with T
n
, S

n
 and Pn for N=3,4,5 respectively.

Consider the case N=6, n=5 is shown in the fig below.

The Hexagonal number H
5
 =45. 

D D D D D

WOMEN IN THE MATHEMATIC FIELDS

*Uma. M, ** DIPALI GOYAL
*Assistant Professor, Govt. First Grade College ,Kolar, ** Student , Ramaiah college of Arts ,Science and Commerce 

E-mail:- harithaehs@gmail.com
Women mathematicians succeeded in Women mathematicians succeeded in the fields such as arithmetic,algebra, geometry, 
calculus, number theory, geometry, algebra, topology, etc..  Each topic has been enhanced and improved by a different person. 

Women have opened doors and made many advancements to the field of math. They have influenced women today. Here are, in 
my opinion, the women who left a large women today. Here are, in my opinion, the women who left a large impact on the impact on 

the discovery of Math.

KEYWORDS: Women mathematician,  arithmetic,algebra, geometry, calculus, number theory, geometry, algebra, topology, 

discovery of Math
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Women mathematicians succeeded in the fields such as 
arithmetic, the fields such as arithmetic, algebra, alge-

bra, geometry, calculus, number theory, geometry, calculus, 
number theory, advanced algebra, topology, e advanced al-
gebra, topology, etc.. Each topic tc.. Each topic has been en-
hanced and improved by a different person. 

Be it consciously or subconsciously, women have mostly been 
viewed as the lesser competent sex in various fields, especial-
ly when it comes to the field of mathematics. But there were 
some, in fact, there are some who have surpassed all forms 
of barriers and excelled extraordinarily in this field. This article 
honorably mentions some great female mathematicians and 
their contributions to this field.
While the world is invariably dominated by men, men who have 
always been the ones to make rules in the society, one cannot 
neglect the contribution of women in building a more defined 
world. Especially when we speak of the earlier times, where a 
woman’s role was confined to looking pretty, raising a family, 
and taking care of the household, where they were hardly a 
part of something that was substantial, or lawmaking, there 
were a few of them who managed to make a mark in the world 
of men, who through their knowledge and intellect, forced the 
affluent and renowned society-makers to listen and acknowl-
edge their views and findings.
Beginning from the early centuries, women have struggled not 
only to prove themselves, but also to be accepted by the gen-
eral society as someone who is equally smart and competent 
as men. Since this  article is about the contribution of women in 
mathematics, the following section gives us some of the many 
renowned women, who have inspired and paved way for many 
female aspirants who strive to contribute in this field.
Some of these females were child prodigies, some were born 
in families with great academic achievements, while some had 
to struggle to become the inspiration that they are today to the 
countless aspirants who have to face obstacles in making a 
mark in society. We salute them for their determination.

1) Hypatia of Alexandria

Born: AD 350

Death: AD 415

Hypatia was one of the earliest known female mathematicians 
in the world, known not only for her excellence in mathematics 
and astronomy.Today, the world regards Hypatia as the most 
significant figure of mathematics who was equally talented in 
philosophy and science. She was the daughter of a renowned 
Greek mathematician Theon Alexandricus. Being born to an 
educator, Hypathia herself had all the qualities that an ideal 
teacher should have. She was a great orator and people from 
all across the globe came to gain from her teachingswillpower, 
and their undefeated attitude towards achieving their goals. 
Apart from being a teacher, Hypatia was involved in several 
research work and wrote detailed description of the early hy-
drometer. Her major works include an annotation on the 13th 
volumes of the famous Greek mathematics text-book called 

‘Artihmetica’, and a commentary on the eminent works on 
Conics by ‘Apollonius’ and many more.She edited the book On 
the Conics of Apollonius where she contributed on the ideas 
introduced by Apollonius on conic sections. It was through this 
that the development of concepts such as hyperbolas, parab-
olas, and ellipses took place later.

2) Maria Gaetana Agnesi

Born: May 16, 1718

 Died: January 9, 1799 

She was considered to be the first important female mathe-
matician after Hypathia. As mentioned already, this Italian 
mathematician and philosopher was a child prodigy, who was 
known as the “Seven-Tongued Orator” at the age of eleven. 
She could fluently speak Italian and French by the age of 5, 
and by her eleventh birthday, she mastered Greek, Hebrew, 
Spanish, German, and Latin. By the time she was 14, she was 
studying ballistics and geometry. Her love and dedication for 
mathematics gained her a position at the University of Bologna 
as a professor.

She is known for her detailed explanation of differential and 
integral calculus in her book ‘Instituzioni analitiche ad uso della 
gioventù italiana’, translated as Analytical Institutions for the 
Use of Italian Youth in English, which was published in the 
year 1748 in Milan.

She also gained fame for the curve called the “Witch of Agne-
si”, named after her. She wrote the equation of this curve, ‘ver-
siera’ as it was previously known, which was originally studied 
and constructed by Pierre de Fermat and Guido Grandi. Her 
work was translated into English, where the word versiera, 
which seemed very similar to the word ‘avversiera’ (meaning 
‘the wife of the devil’) got translated as the word ‘witch’, hence 
the curve came to be known as the Witch of Agnesi.
3) Gabrielle Émilie Le Tonnelier de Breteuil, marquise du 
Châtelet

Born:17 December, 1706  

Died :10 September, 1749

Gabrielle Émilie was a woman of several intellects- a French 
mathematician, physicist, and the author of the Age of Enlight-
enment all at the same time. She was brought up in well-to-do 
family and received higher degree of education at the time that 
was not possible for a majority of French women. She had op-
portunity to mingle with some of the leading names including 
Voltarie, who later became one of her lovers.

One of her groundbreaking contribution is known to be the 
translation and commentary on the work Isaac Newton ‘Prin-
cipia Mathematica’ and her book named ‘Institutions de Phy-
sique’ on science and philosophy that was published in 1740. 
She earned high respect on her own right.

4) Marie-Sophie Germain

Born :1 April, 1776 

Died :27 June, 1831
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Marie-Sophie Germain was a French mathematician, physi-
cist, as well as a philosopher. She had a great passion for 
mathematics especially for number theory and differential ge-
ometry. She was first introduced to mathematics at the age 13 
when she turned up to her father’s library to spare some time 
off. The first mathematics books she read was J. E. Montucla’s 
L’Histoire des Mathématiques.
A truly inspirational French woman who overcame all odds to 
achieve fame/recognition as a true mathematician! She was 
self-taught, introduced to this subject by the story of Archi-
medes’ death that she read in her father’s library. She was 
intrigued by the thought that how could geometry be so inter-
esting that Archimedes ignored his death but not the subject? 
This sparked her curiosity, and even when her own family did 
everything to prevent her from studying, through her dedication 
and passion she compelled them to allow her to learn. In the 
gender-biased society, she could not make a career in math-
ematics but she continued studying mathematics books from 
her father’s library and corresponding with some of famous 
mathematicians including Lagrange, Legendre, and Gauss 
under the pseudonym, M. LeBlanc. She worked independently 
throughout her life.

Because she was a woman, she would submit her analysis 
papers under a man’s name, M. LeBlanc, but when her teach-
er impressed by the paper insisted on meeting her, it was then 
that her true identity came forth. She continued to learn under 
the tutelage of renowned mathematicians of the time includ-
ing Joseph-Louis Lagrange, Adrien-Marie Legendre, and Carl 
Friedrich Gauss.

In 1816 she won grand prize from the Paris Academy of Sci-
ences for her essays on elasticity that led her way to becoming 
the first woman to join classes at the Academy; however she 
deinied and did not appear to receive the award. In 1831, she 
received an honorary degree from the University of Gottengen. 
She is mainly acknowledged for her work in number theory, 
but also contributed in proving Fermat’s Last Theorem, which 
played a crucial role in understanding and exploring this topic 
even after many centuries.

5) Augusta Ada Byron King, Countess of Lovelace 

Born: 10 December 1815 

Died: 27 November 1852 

She was born in an aristocratic family in London. She was the 
daughter of a notable English poet George Gordon, also Lord 
Byron, who died when she was only eight years old.She is 
widely acclaimed for her most significant work a set of instruc-
tion on Charles Babbage’s early mechanical general-purpose 
computer named ‘the analytical engine.’ She was confident 
about the capability of computers that would hold much more 
competence to do than the act of calculators.Today she is 
remembered as the first female computer programmer who 
could predict about the modern computer when it had no ex-
istence. The programming language ‘Ada’ was named in her 
honor.

It was she who suggested Babbage to write a plan where the 
‘Analytical Engine’ could calculate Bernoulli numbers, which 
later on developed as the very first ‘computer program’. This 
is the reason why the U.S. Department of Defense named a 
software language of theirs, as ‘Ada’ in the year 1979.
She translated the memoir of Italian mathematician Luigi 
Menabrea on Babbage’s machine, the Analytical Engine. She 
also included her own notes explaining the functioning of the 
Analytical Engine. Her notes were lengthier than the original 
translation!

6)   Sofia Vasilyevna Kovalevskaya

Born : January 15, 1850 

Dead : February 10, 1891

Sofia Vasilyevna Kovalevskaya was the first notable Russian 
female mathematician, who is widely known for her significant 
contribution to differential equations, analysis, and mechan-
ics.She was the first Russian woman to be recognized as a 
mathematician. Sofia’s interest in mathematics began when 
she observed her room’s wallpaper that had calculus notes of 
her father. These papers were put on the wall for there was a 
shortage of wallpaper. Her passion for studies was such that 
she even agreed to marry, for a young and unmarried wom-
an in those times was not allowed to travel alone to outside 
place, the nearest university being in Switzerland. She had to 
leave her homeland, Russia, to fulfill her dreams of becoming 
a teacher, for women there were not allowed to become lec-
turers in universities. Yet, after going through many hardships, 
she managed to attain a Ph.D. from the University of Gottin-
gen, became a lecturer at the University of Stockholm, and 
won the Prix Bordin from the French Academy of Sciences. 
She is best known for the Cauchy-Kovalevskaya Theorem, 
which was proven by French mathematician Augustin Cauchy 
in 1842. However, it was Sofia who simplified his method of 
proof and gave it a final result in the year 1875. In her paper 
‘Sur Le Probleme De La Rotation D’Un Corps Solide Autour 
D’Un Point Fixe’, Sofia discovered what came to be known as 
the Kovalevskaya Top. It is an example of integrable rigidbody 
motion.

7)   Hertha Marks  Ayrton

Born : April 28, 1854

Dead : August 23, 1923

Born as ‘Phoebe Sarah Marks’, she changed her name to 
Hertha during her teens, after an eponymous heroine of a 
Swinburne poem that profoundly criticized organized religious 
beliefs, as Phoebe herself was an agnostic. This English math-
ematician paved her way from being the daughter of a seam-
stress to becoming the recipient of the Royal Society’s pres-
tigious Hughes Medal for her discovery in physical sciences. 
After passing the Mathematical Tripos in 1880, and receiving 
her B.Sc. degree from the University of London, she taught 
mathematics to children. In her career, she devised and solved 
mathematical problems, a majority of which were published 
in the Mathematical Questions and Their Solutions from the 
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“Educational Times”. She also was a renowned inventor and 
physicist.

In 1884, she invented a line-divider, a draftsman’s device that 
could divide a line equally in different parts, and also enlarge 
or reduce the figures. Including this, she registered 26 patents 
in her lifetime; five on mathematical dividers, 13 on arc lamps 
and electrodes, and the remaining on the propulsion of air.

In 1899, she became the first woman to read her own paper, 
titled “The Hissing of the Electric Arc”, before the Institution of 
Electrical Engineers (IEE). Soon, she was elected as the first 
female member of the IEE.

She was also the first woman to read a paper before the Royal 
Society. In 1904, she read her paper titled “The Origin and 
Growth of Ripple Marks” which was later published in the Pro-
ceedings of the Royal Society. For her work and research on 
electric arc and sand ripples, she was bestowed the Hughes 
Medal by the Royal Society in 1906. She is one of the only two 
women that have been given this honor so far.

8) Mary Fairfax Somerville

Born : 26 December, 1780 

Dead : 28 November, 1872

Mary Somerville was born at a time when it was considered 
that women did not possess the intellect or capacity required 
to understand subjects such as math and science. This Scot-
tish mathematician and science writer was hardly given a 
chance to receive education due to her gender, but she did 
manage to teach herself in the long run, with some unofficial 
help from her uncle and her brother’s tutor. After the death of 
her first husband, who didn’t consider much of her intellectual 
and academic interests, she got the freedom to pursue her 
studies, which continued after her second marriage to Dr. Wil-
liam Somerville, a supportive and understanding partner who 
admired her for her academic abilities. With the freedom to 
learn, she achieved great honors during her lifetime for her 
work in mathematics and science. Even till her old age (she 
died at the age of 92), she continued to “read books on the 
higher algebra for four or five hours in the morning, and even 
to solve problems”, as stated in her autobiography.

She gained fame after the successful translation of Laplace’s 
Mécanique Céleste. Titled ‘The Mechanism of the Heavens, 
this work is considered as her most famous mathematical writ-
ing ever.

She was the first female to be nominated as the member of 
the Royal Astronomical Society, jointly along with Caroline 
Herschel.

 It was her writing involving the discussion of a hypothetical 
planet perturbing Uranus, in the 6th edition of On the Con-
nexion of the Physical Sciences (1842) that influenced John 
Couch Adams and led him to discover Neptune.
 In 1848, she published, Physical Geography, when she was 
69 years old. This was her most successful book till that time, 
and was widely used in schools and universities for half a cen-

tury.

 She was the recipient of the ‘Victoria Medal’ of the Royal Geo-
graphical Society in the year 1869. In fact, William Whewell 
coined the term “scientist” when he was reviewing her work, 
‘On the Connexion of the Sciences’, in 1834.
9)Amalie Emmy Noether

Born : 23 March, 1882

Dead : 14 April, 1935

Amalie Emmy Noether was a German mathematician, who is 
well-known for her significant contributions to abstract algebra 
as well as theoretical physics. She is responsible for laying the 
foundation of the theories of rings, fields, and algebras.
Described by renowned scholars including Albert Einstein, 
Jean Dieudonné, Pavel Alexandrov, and Norbert Wiener as 
the most important woman in mathematical history, this Ger-
man-born mathematician gave some irreplaceable contribu-
tions in the field of math and physics, which, as experts say, 
were groundbreaking, revolutionary, and beyond comparison. 
She was the daughter of a noted mathematician himself, Max 
Noether. Although she wasn’t quite passionate about the sub-
ject initially, it was only at the age of 18 that she decided to 
pursue her studies in math. In spite of being the daughter of 
a mathematician who was also a lecturer at the University of 
Erlangen, she wasn’t allowed to attend full-time classes be-
cause she was a woman. However, she was allowed to audit 
the classes. She obtained her doctorate from the university 
but couldn’t find a teaching job because of her gender. She did 
teach under the name of her father and other male professors, 
but was never paid for her work by the university until 7 years 
later when she proved her worth and gained a teaching posi-
tion. She was a kind and compassionate teacher and most of 
the time, her students were called, The Noether Boys.

Her contribution on differential invariants in the calculus of 
variations, Noether’s theorem, is known as “one of the most 
important mathematical theorems ever proved in guiding the 
development of modern physics” (1908–1919)
Noether developed the theory of ideals in commutative rings 
into a potent tool with comprehensive applications in the sec-
ond epoch (1920–1926).
she published her important works including noncommutative 
algebras as well as hypercomplex numbers and united the 
representation theory of groups with the theory of modules in 
the third epoch (1927–1935).
She is known for her revolutionary work in theoretical physics 
and abstract algebra (with special focus to rings, groups, and 
fields). The theorem named after her, Noether’s Theorem suc-
cessfully explains the relationship between conservation laws 
and symmetry. 

The term Noetherian Ring was coined in her honor, arising 
from her publication, Idealtheorie in Ringbereichen, which was 
called “revolutionary” by renowned algebraist Irving Kaplansk. 
Her findings changed the approach of abstract algebra!
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Her contribution in mathematics were highly significant. She 
worked on theories of algebraic invariants and number fields, 
calculus of variations, noncommutative algebras, hypercom-
plex numbers, and algebraic topology. She also developed the 
theory of ideals in commutative rings.

She won the Ackermann-Teubner Memorial Award, along with 
Emil Artin for their contributions to mathematics. She also 
taught many renowned future mathematicians including Grete 
Hermann, Ernst Witt, and Max Deuring.

10) Dame Mary Lucy Cartwright DBE FRS

Born : 17 December, 1900 

Dead  :3 April, 1998

She is one of the most successful British mathematician, who, 
through her mathematical findings and publishing, gained var-
ied accolades of the highest degrees. She was the first woman 
to obtain a final degree in mathematics at Oxford. After gradu-
ating, she taught mathematics for four years to school children 
and then pursued her studies further in the subject at Oxford, 
under the guidance of famous mathematicians, G. H. Hardy 
and E. C. Titchmarsh. She became the Director of Studies in 
Mathematics at Girton College in 1936 after holding the post 
of a lecturer in this college. In her career, she published more 
than 100 papers on topics such as classical analysis, differen-
tial equations, and related topological problems.

She is best known for Cartwright’s theorem, named after her, 
which “gave an estimate for the maximum modulus of an ana-
lytic function which takes the same value no more than p times 
in the unit disc.” 

In the year 1945, she simplified Charles Hermite’s elementary 
proof of the irrationality of π. Her collaboration with famous 
mathematician J. E. Littlewood, in the 1940s, helped find the 
solution to the Van der Pol equation and eventually paved the 
way for the discovery of many of the phenomena that later 
came to be known as “chaos”.

She became the President of the London Mathematical Soci-
ety in the year 1951, the first woman holding this title.
She was the first female mathematician to be elected as a Fel-
low of the Royal Society (FRS), in the year 1947. She was also 
the first female to be awarded the Sylvester Medal of the Royal 
Society in 1964. In 1968, she received the De Morgan Med-
al of the London Mathematical Society, and in 1969, she was 
honored by the Queen and became ‘Dame Mary Cartwright’, 
Dame Commander of the Order of the British Empire.

11)  Euphemia Lofton Haynes

Born : September 11, 1890 

Dead : July 25, 1980

Born as Martha Euphemia Lofton, she was a brilliant student 
with a love for mathematics. This African-American mathema-
tician pursued her studies even after her marriage, as a result 
of which she earned a Ph.D. from the Catholic University of 
America, her dissertation being on “The Determination of Sets 

of Independent Conditions Characterizing Certain Special 
Cases of Symmetric Correspondences”. She gave 47 years 
of her life to the field of education, teaching mathematics and 
English in schools and colleges, and playing an evident role in 
the integration of the public schools in D.C. 

She was the first African-American woman to have earned a 
Ph.D. in mathematics.  She was also the first female to chair 
the District of Columbia School Board. After her death, she 
left USD 700,000 to the Catholic University of America. These 
funds were used to establish and support the Euphemia Lofton 
Haynes Chair in the Department of Education and to support a 
loan fund for needy students in the School of Education.

12)   Marjorie Lee Browne

Born :  September 9, 1914 

Dead : October 19, 1979

Yet another brilliant mathematician of the African-American 
descent, Marjorie Lee Browne dedicated her knowledge and 
her personal earnings to help other gifted and talented Afri-
can-American students to thrive and learn. Similarly how her 
father, who was a railway postal clerk but was gifted in math, 
encouraged her to study the subject. After completing her 
high-school studies, she majored in mathematics and gradu-
ated cum laude, in the year 1935 from Howard University. She 
also earned her Ph.D. in the year 1949 from the University of 
Michigan; this was one of the very few universities that accept-
ed African-American students in the United States at the time. 
After her Ph.D., she joined the North Carolina College (now 
North Carolina Central University (NCCU)), and contributed 30 
years of her life teaching and researching in this institution. 
She also served as the head of the department from 1951 to 
1970. Her work mainly focused on topology, linear and matrix 
algebra. Her work also showcased simple evidences of topo-
logical properties significance and relations between classical 
groups.

After Euphemia Haynes, Browne and Evelyn Boyd Granville, 
were the next African-American women to have earned a Ph.D. 
in mathematics.  Dr. Browne became the first to receive the 
W.W. Rankin Memorial Award for Excellence in Mathematics 
Education, in the year 1975. The award states the following, 
“She pioneered in the Mathematics Section of the North Caro-
lina Teachers Association, helping to pave the way for integrat-
ed organizations. “She gauged the crucial need of computer 
science early on. Which is why she wrote a USD 60,000 grant 
to IBM, in the year 1960, to bring a computer to NCCU. It was 
one of the very first computers in academic facilities, and most 
likely the first at a historically black school.
13)  Julia Bowman Robinson

Born : December 8, 1919 

Dead : July 30, 1985

A truly admirable and inspirational American mathematician, 
who irrespective of her health issues and insecurities, man-
aged to achieve honors that no other American woman had 
achieved. She contracted scarlet fever and rheumatic fever 
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during childhood, as a result of which, most of her childhood 
was spent in isolation. She graduated from San Diego High in 
1936 with honors in mathematics and science courses. She 
also won the Bausch-Lomb Medal for all-around excellence in 
science. She received her B.A. degree in the year 1940, and 
her Ph.D. in 1948 from the University of California at Berkeley. 
Mathematics was not only a passion for her, but a treatment 
that helped her come out of depression when she was un-
able to conceive due to health issues. Her husband, renowned 
mathematician Raphael Mitchel Robinson, helped her regain 
her interest in mathematics to overcome her grief. 

She was the first woman mathematician to be elected in the 
United States National Academy of Sciences, in 1975.She is 
best known for her work on Hilbert’s Tenth Problem that comes 
under Diophantine analysis, and Decidability. She also worked 
for the Office of Naval Research on a problem in hydrodynam-
ics. She was also the first female officer in the American Math-
ematical Society, and after four years, she ended up becom-

ing the first woman president of the the society. She was also 
the recipient of the MacArthur Foundation Prize Fellowship of 
USD 60,000 for five years, in the year 1983.

Due to time and space constraints, we had to omit many il-
lustrious names. Yet, we believe that each and every woman 
mathematician, irrespective of the fact of being included in this 
list or not, is an inspiration to one and all, especially those 
women and girls who have been told that mathematics and 
science are not suitable fields for women to thrive. The above  
mentioned list is a fragment of proof that makes it evident that 
women too are as capable when it comes to providing a sub-
stantial contribution in complex subjects such as mathematics 
and computer sciences. Gender never stops you from achiev-
ing, it’s only your attitude that decides your winning or losing. 
These women never gave up, never doubted their abilities 
even when their own family did, and as a result, they are re-
membered and honored by one and all for their achievements. 

D D D D D

ANALYSIS OF ASTRONOMICAL WORK MAHADEVI DIPIKA

* B.S.Shubha, ** Dr Vinay .P.
* Research Scholar, ** Asst. Prof., Karnataka Sanskrit University, Bengaluru, E-mail: shubhashivaniyer@gmail.com

Key words: Sarini,Dipika, MadhyaMesha arka, Gun-aka, Kshepaka

There are numerous Sanskrit astronomical works and tables available in India .some of them are in the form inscriptions, sculptures 

and manuscripts .Among such works manuscripts are important assets of our country. Among the available manuscripts Mahadevi 

sarini is an important one from the 12 Th century .A.D.There are various commentaries on such type of sarini. Mahadevi Dipika is 
one such commentary based on Mahadevi sarini.

Mahadevi sarini is a tabular type work which deals with the true longitude positions of the planets .Initial position was set at Aries 0 

degrees and tabulated according to 2 week periods(avadhis)

Based on this, table compilers had a degree of flexibility about the scope of their tables .There was a fixed amount of mean 
longitude(9) by which a planet increased . the number of ideal years(N) was then set so that N*9 = 360 .

Mahadevi Dipika deals with the analysis of such sarini . It gives us the details to study about the MadhyaMeshaarka .The positions 

of the planets. To obtain the gun-aka(multipliers) and kshepaka

Of each of the planets. Even though some of them are tedious process. But is still valid till today.

Analysis of such manuscripts will take us back to the precious heritage of Indian astronomy and its importance till date.

VedangaJyotisa forms a branch of Vedas which deals with 
the Indian Astronomy .The science of Hindu astronomy is 

as old as Vedas and astonishingly seems to be developed with-
out any (modern) equipment. Knowledge of astronomy was 
very vast among the ancient Indian astronomers.Many such 
astronomers are still not known to us. Many such works have 
to be edited and presented to the world.In this aspect there are 
many pioneers. Eminent scholars like R.Shyamashastri from 
Mysore. SudhakarDvivedhi from Varanasi. T.S.KuppanaShas-
tri from Chennai and so on.

The natural units of time, day, month year etc, which guide 
the human activities are mostly indicated by the movements 
of heavenly bodies. The guide for all these are astronomical 
tables known as Sarini, Kostaka etc. Siddhantas or theoretical 
treatise, a comprehensive exposition of astronomy frequently 
containing descriptions of its underlying geometric models and 

karana or hand book, usually a short collection of necessary 
data and rules for standard astronomical calculations.

All these Jyotisa works include verses listing various sequenc-
es of numerical values produced by some computational algo-
rithm or other mathematical technique,which are conventional-
ly interpreted and described as tables by researchers.

There are many such works, to name a few,MakarandaSarini 
based on suryasiddhanta (work of 1688 by Gokulanath

Daivajna).Grahalaghava of Ganesa Daivajna. Cintamanisarin-
ika by Dasabala based on Brahmasiddhanta, Rajamrganka by 
Bhoja,SiddhantaSekhara and Dhikotikarana by Sripati. Dhivrd-
hhidatantra on planetary calculations by Lalla. Uttarapurana, 
a jaina work by Gunabhadra. Satananda’sBhasvatikarana. 
Abhilasitarthacinatamani by KingSomesvara.VavilalaKoccan-
na, a Telangana astronomer has written a karana work which 
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is still in use in Telangana. Grahakautuka by Kesava. Kalpa-
drumakarana by Ramachandra.Anantasudharasa by Ananta 
based on Surya Siddhanta. Khetaka Siddhi and Candrarki 
by Dinakara.The list is copious.Mahadevisarini is one among 
these, also known as Grahasiddhi, by author Mahadeva.

MAHADEVI SARINI-MAHADEVA
From the beginning lines of the sarini, we come to know that it 
was started by Cakreswara, probably an astronomer and then 
continued by Mahadeva. The commentary on Mahadevisarini 
known as Mahadevidipika was written by Dhanraja.The Ep-
ochal year adopted is 1238 shalivahanasaka 1316 A.D.
In order to understand the meaning of planetary mean mo-
tion,certain general features in the structure of tables for true 
longitudes must be anticipated.These tables are computed as-
suming the initial values to be zero. While the mean longitude 
lambda of the planet has one of the values 0,6,12,…..354..
such that the combination provides the starting point for n+1 
values.

If for a moment, when the mean longitude of a planet is known. 
Using the values in the table true longitude values are found.
Using these tables we can calculate mean and true places of 
planets.Tables also help in calculating mean places of planets 
from varsagana,which simplifies calculations.When we find 
the positions and motions of planets they are comparable to 
Brahma Siddhantas. 

PHOTOS OF MANUSCRIPTS

MAHADEVI SARINI

MAHADEVI DIPIKA - DHANARAJA
The commentary adopts 1557 saka as the epochal year for all 
the calculations. It gives us the short cut methods to use the 
sarini to find the position and movement of planets.There is a 
difference in the table values and the application of them due 
to the corrections applied (Ramabijasamskrutaah)
The slokas from 1 to 5 give the introduction. slokas from 6 to 
12 gives us the explanation of mandapala, shigrapala, Man-
davruta and Shigravruta.Slokas from 13 to 25 give the writ-
ten form gunaka and kshepaka. He gives the details of using 
dhruvaka. Mahadeva had used it to show for five planets,but 
Dhanraja has extended it to nine planets.The Chandra Kendra 
(position of the moon) has been calculated for 365 days. Plan-
etary positions (kundali) for the epochal year has been written 
in the manuscript.

Case study : Using the details available in the manuscript let 
us try to calculate the madhyamesharka for 2016
• 2016- 1938 salivahanasaka
• 1938- 1238 (epochal year) =700
• shudhigunaka 11-3-53-22-40 (ready-reckoner available in 
manuscript)
• multiply by 700 (details of procedure available in manuscript)
• 7700-2100-37100-15400-28000
• mean round off to 60 and calculations
• 7735-18-20-26-40
• kshepaka 3-20-29-11-20
• 7738-38-49-38-0
• add divide by 30
• 257 - to be ignored
• from the remainder 28-38-49-38-0
• chaitra Krishna tryodashi(5-may-2016)

Photos to show the positions on planets.
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PHOTOS OF MANUSCRIPT
Conclusion : Other aspects which have to be studied using 
this DIPIKA are 
- Mandavrutta, Shigravruttaand change in the daily move-
ments of the planets. 

- Comparison with Khandakhadaya, karanakutuhala and Gra-
halaghava. 

- Improvement in finding the dates and reduction of number of 
steps in calculation.

- The progress in astronomical research from Khandakhadaya, 
Karanakutuhala, Grahalaghava,to Jagadbhusana. 

The detailed study of solar and linear declination’s and their 
corrections has to be done using the available manuscript. 
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FRICTION STIR WELDING- PROCESS, PARAMETERS AND APPLICATIONS

Dr. Jyothilakshmi. R
Asst. Professor, Dept. of Mechanical engineering, Ramaiah Institute of  Technology, Bangalore-560054, 

E-mail:- Jyothilakshmi.r@msrit.edu

This article provides an introduction to the basic principles of friction stir welding (FSW) as well as a survey of the latest research and 

applications in the field. The basic principles covered include terminology, material flow, joint configurations, tool design, materials, 
and defects. Material flow is discussed from both an experimental and a modeling perspective. Process variants are discussed as 
well, which include self-reacting (SR-FSW), stationary shoulder, friction stir processing (FSP), friction stir spot welding (FSSW), 

assisted FSW, and pulsed FSW. Multiple aspects of robotic friction stir welding are covered, including sensing, control, and joint 

tracking. Methods of evaluating weld quality are surveyed as well. The latest applications are discussed, with an emphasis on 

recent advances in aerospace, automotive, and ship building. Finally, the direction of future research and potential applications are 

examined.

Keywords
Friction stir welding

Manufacturing

Robotics

Automation

Control

Friction stir welding (FSW) is a solid-state joining technique 
that has expanded rapidly since its development in 1991 

and has found applications in a wide variety of industries, 
including aerospace, automotive, railway, and maritime. The 
FSW process exhibits a number of attractive advantages when 
compared to other welding processes, perhaps the most sig-
nificant of which is the ability to weld alloys that are difficult 
or impossible to weld using fusion welding techniques. The 
FSW process takes place in the solid-phase, at temperatures 
below the melting point of the material, and as a result does 
not experience problems related to resolidification, such as 
the formation of second phases, porosity, embrittlement, and 
cracking. In addition, the lower temperature of the process en-
ables joining with lower distortion and lower residual stresses. 
FSW is also an energy efficient process that requires no fill-
er material and, in most cases, does not require the use of a 
shielding gas. Furthermore, the process lacks the fumes, arc 
flash, spatter, and pollution associated with most fusion weld-
ing techniques. For these and many other reasons, FSW has 
become an attractive joining process for many manufacturers.
1.1. Basic principles : Although there are several process 
variants, many of which will be discussed here, conventional 
FSW was the earliest demonstrated technique, and it remains 
the most basic and widely applied technique in research and 
industry. A rotating tool consisting of a probe and shoulder 
plunges into the workpiece, generating heat through both fric-
tion and plastic deformation, and traverses the joint line. Fig. 1 
displays a conventional FSW square butt joint.

Fig. 1. FSW 

process

The basic terminology for describing the FSW process was 
outlined in a paper by Threadgill [1]. Input variables include 
the tool rotation speed, welding speed, plunge depth, tilt an-
gle, sideways tilt angle, shoulder geometry, shoulder features 
(such as scrolls), probe geometry, and probe features (such 
as threads, flutes, and flats). Absent from this list are forces, 
which should first be well understood as dependent, reaction-
ary variables before they are used as inputs for control. The 
advancing-retreating phenomenon of FSW should also be well 
understood, as it is a dominant characteristic of the process 
and greatly influences how heated, plasticized material is ex-
truded around the tool probe before it is forged together behind 
the probe under significant shoulder pressure.
This cyclical material transfer mechanism is a topic of much 
research and debate. Colligan classified FSW as an extrusion 
process. He conducted tracer experiments with steel shot in 
6061-T6 and 7075-T6 alloy butt joints and determined that 
some material is transported via chaotic mixing and some 
material is simply extruded around the retreating side of the 
probe. The transfer mechanism depended on where the mate-
rial originated in the joint [2]. London et al. also studied the flow 
of material within an FSW joint, utilizing composite markers [3]. 
Reynolds classified FSW as an extrusion process, utilizing a 
5454-H32 tracer to study flow in butt welds of 2195-T8, and 
noted that the tool shoulder, the weld backing plate, and cold 
base metal outside the weld zone form a moving “extrusion 
chamber” [4]. Arbegast developed a metal-working model for 
material flow in FSW defined by five zones, which included de-
formation, extrusion, and forging [5]. Krishnan classified FSW 
as an extrusion process as well, saying that for each rotation of 
the tool, a cylindrical section of material is extruded around the 
probe and a banded structure within the weld results. Krish-
nan asserted that these bands, or “onion rings”, which can 
appear as concentric rings or semicircles depending on which 
cut plane they are viewed from, result from oxidation on the 
surface of each semi-cylinder [6]. Yang et al. observed banded 
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microstructure in welds of AA2024-T351 and AA2524-T351, 
concluding that it resulted from periodic variations in the size 
of equiaxed grains, the micro-hardness, and the concentra-
tion of base metal impurity particles [7]. Schneider et al. also 
studied “onion ring” formation and banding and asserted, like 
Krishnan, that each “onion ring” is formed by one tool rota-
tion. However, Schneider et al. also observed a secondary 
phenomenon at a lower frequency that was evident in the dis-
persal pattern of a molten lead tracer wire in a butt weld of 
2195-T81 Al-Li-Cu alloy. This phenomenon was referred to as 
interfacial “slipping and sticking” and results from a variation in 
the radial distribution of the rotational field, or an oscillation in 
the material contact condition at the edge of the tool shoulder. 
This phenomenon was observed at a frequency one order of 
magnitude lower than the tool rotational speed [8]. Qian et al. 
also used the “slipping and sticking” terminology but did not 
study lower frequency oscillations, rather they studied torque 
oscillations that occurred at the same frequency as tool rota-
tion and resulted from cyclical material transfer in butt welds of 
1100-H14 according to the authors’ model [9].
The ability for researchers to study material flow in FSW and 
communicate effectively with one another about their findings 
is dependent upon standard classifications of the weld zone 
microstructural characteristics. Again, Threadgill outlined the 
terminology for these classifications by describing three pri-
mary regions and one special region in the cross sections of 
friction stir welded joints [1]. As in fusion welding, FSW joints 
have a region that is affected by heat only, known as the heat 
affected zone (HAZ). The region outside of this, which is un-
affected by heat or deformation is the parent material. The 
region that is affected by both heat and plastic deformation 
is known as the thermo-mechanically affected zone (TMAZ), 
which at a minimum is defined by a trapezoid bounded by the 
diameter of the shoulder and the diameter of the probe at the 
weld root. In welds of certain materials, the TMAZ region may 
not be completely recrystallized. In this case, a special region 
within the TMAZ called the ‘nugget’, in which all material is re-
crystallized, is designated. Another term for the ‘nugget’ that is 
encountered in the literature is the ‘dynamically recrystallized 
zone’, sometimes abbreviated DRX or DXZ. The use of ambig-
uous terms such as ‘stirred zone’ should be avoided. These 
weld regions were defined so to be applicable to friction stir 
welds in most materials and are present no matter what the 
joint configuration [1].
1.2. Joint configurations : FSW is applicable to a number of 
joint configurations, the most common of which are the square 
butt joint and the lap joint. These are pictured in Fig. 2 along 
with a T-joint.

Fig. 2. Common joint types: square butt, lap, and T-joint

Other common joint types not pictured include pipe welds, 
hemispherical welds, multiple lap welds, double T-joint welds, 
corner welds, and fillet welds. Another advantage of FSW is 
that typically little joint preparation is required. Butt joints can 
be made in the closed-square style, even when the workpiece 
is relatively thick (greater than 0.25 in.), and FSW is usually 
tolerant of light oxide layers. No matter what the joint type, 
what is always necessary in FSW, however, is adequate fix-
turing along with a rigid backing anvil, in the case of conven-
tional friction stir welding. A consequence of this is that there 
is usually a large capital investment on the front end of the 
manufacturing process to obtain the required machinery and 
tooling, and setup time relative to joining time increases when 
production begins. Research has verified the importance of 
rigid machinery and quantified the amount of acceptable work-
piece misalignment for butt joints [10].
1.3. Tool design : Tool design is one of the most important fac-
tors to consider when designing a FSW joining process. The 
tool must perform many functions, including generating heat, 
promoting mixing, breaking up the joint line, dispersing oxide 
layers, creating forging pressure, containing material within 
the joint, thereby preventing surface weld flash, and prevent-
ing the formation (or minimizing the impact) of defects such 
as wormholes, sheet-thinning, or hooking defects. Additionally, 
tool geometry must often facilitate a stable force or torque con-
trol scheme and be compatible with a range of plunge depths.

The earliest tool designs consisted of a flat, featureless shoul-
ders and cylindrical, perhaps threaded, probes. Some of the 
first design innovations were developed by Thomas et al. at 
TWI [11]. These innovations were aimed at increasing inter-
facial oxide layer disruption and increasing the TMAZ width, 
particularly in lap welds. Designs that arose from this work 
were the Flared-Triflute™ tool and the Skew-Stir™ tool, which 
promoted mixing via an off-axis probe that increased dynamic 
volume [11]. Other tool designs that originated at TWI includ-
ed the Trivex™ and the MX-Trivex™ tools, which can reduce 
process forces and be manufactured with relative ease [12].

Since then, numerous studies have been conducted to ad-
vance the science of tool design and deepen the understand-
ing of tool geometries relative to resulting weld properties, 
primarily in aluminum alloys. Zhao et al. studied the effects 
of probe geometry, specifically a taper and threads, on mate-
rial flow in Al 2014 butt welds using a marker insert technique 
[13]. Elangovan and Balasubramanian also studied probe 
geometry, testing the effects of straight cylindrical, tapered 
cylindrical, threaded cylindrical, square, and triangular probes 
on the microstructure, tensile strength, and microhardness of 
Al 2219 butt welds [14]. Scialpi et al. studied the influence of 
shoulder geometry on microstructure, tensile strength, and 
microhardness of Al 6082 butt welds. Shoulder geometries 
featured scrolls, a cavity, and a fillet [15]. Liu and Ma studied 
varying shoulder and probe diameters and their effects on the 
microstructure and mechanical properties of 6061-T651 butt 
welds [16]. Sorensen and Nielsen presented a convex scrolled 
shoulder tool with a step spiral probe that offered wider pro-
cess windows, lower process forces, and the ability to operate 
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at a zero degree tilt angle [17]. Longhurst also found similar 
advantages with a hybrid flat-tapered shoulder design (and 
later with a spherical design shown in Fig. 3) and identified 
shoulder design as a key enabler of successful force or torque 
control of FSW [18].

Fig. 3. Tool with scrolled spherical shoulder and cylindri-

cal threaded probe.

Additional tool designs include the threaded Counterflow™ 
tool [19], the variable penetration tool [20], and numerous oth-
er designs, many of which are patented and were developed 
specifically for FSW variants, such as self-reacting welding or 
spot welding, or to tackle special process issues such as key-
hole elimination [21,22]. Again, many of these advances in tool 
design were focused on the welding of lower melting point and 
relatively soft materials. For the friction stir welding of other 
materials such as steel and titanium, for example, tool design, 
as well as tool material, can change considerably.

1.4. Materials and tool wear : In the early stages of FSW 
process development, the primary focus was on joining met-
als such as aluminum, magnesium, and copper. For welding 
these materials, tools were primarily machined from tool steels 
such as H13 and subsequently hardened. In research settings, 
these tools would typically exhibit little wear and would be con-
sidered practically non-consumable. When FSW began to find 
applications in the joining of higher melting point, higher hard-
ness metals, such as steel, titanium, and nickel based super-
alloys, or to metal matrix composites (MMCs), significant ad-
vances in tool material were required primarily to mitigate tool 
wear. Thomas et al. was among the first to investigate FSW 
for steel, finding that while the mechanical properties of the 
friction stir welded joints were comparable to the parent mate-
rial (in 12% chromium alloy low carbon steel), wear of the tool 
posed a significant barrier to the process’s applicability [23]. 
Lienert et al. documented tool wear in FSW of mild steel (AISI 
1018) using harder tool materials (molybdenum and tungsten 
alloys), but ultimately concluded that degradation of the probe 
over the weld lengths considered had no significant impact on 
tensile strength [24]. This is not the case for FSW of MMCs, 
where erosion of tool features has been shown to reduce 
vertical flow patterns, thereby contributing to the formation of 
root flaw defects [25]. A systematic evaluation of the effect of 
tool shape on microstructure can be found in [26]. In MMCs, 
wear of the FSW probe is rapid and severe, a consequence of 
contact between the tool and the harder reinforcing particles 
or fibers which give the material its enhanced strength. Fig. 4 

shows successive overlays of the same FSW tool (taken after 
8, 16, and 24 in.) used to join an Al 359 composite with 20% 
silicon carbide reinforcement by volume [27]. Independent in-
vestigations by Prado et al. [28], Fernandez and Murr [29], and 
Prater et al. [27,30] have characterized the influence of pro-

cess parameters on wear in FSW of MMCs, finding that 
wear is directly proportional to rotation speed and dis-
tance welded but inversely proportional to traverse rate.

Key Benefits

• No joint preparation - degreasing only

• High quality welds

- Increased tensile strength

- Outstanding fatigue properties

- Corrosion resistance

• Environment friendly

- No arc, fumes or spatter

• Low operational cost

- No consumables and low energy costs

• No post treatment

- Low distortion and shrinkage
Applications : The FSW process has demonstrated its ca-
pabilities and been approved for joining aluminum and other 
metals. ESAB FSW technology is since 1996 in use across a 
wide industrial spectrum of applications:

• Aero
• Automotive
• Railway

• Space

• Transportation

• Marine

• Heat transfer

• Nuclear  
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IMPACT OF COMPUTERS IN DAY TO DAY LIFE

Prof.A Malathi Palani  and Prof.Haripriya G.S
Ramaiah College, Arts, Science & Commerce, Bengaluru-054

In recent years, it’s almost impossible to imagine our lives without computers. Also the development of the nation is faster with 
the application of computers in various fields. They have become a vital gadget in various sectors such as banking, railways, 
telephone departments, electricity, medical industry, communication, shopping carts, etc. But still they  employ bad effects such as 

they promote violence among children who are hooked in playing online games, addiction to online computer games seems to be 

a growing problem in Asian countries. People who use computers would  develop a computer addiction. Before computers found a 

place in every home, much of this information was either disorganized or not connected. The widespread use of personal computers 

led to an avalanche of personal data in electronic form, such as contact lists and facebook posts. Computer is like a coin with two 

faces that has both negative as well as positive impact in our day to day . The paper deals the various impact of computers.

The computer is one of the most important gifts of Tech-
nology. Computer was originally developed by Charles 

Babbage, called as  Father of Computers. A computer can be 
simply defined as a machine for storing,analyzing information, 
calculating, controlling machinery etc,  which takes instructions 
and perform computations and operations accordingly. Writing 
a program is essential for running a computer. This job is done 
by a software engineer. A computer program is a complete list 
of instructions which the computer accepts in order to solve a 
problem. There are many different languages that can be used 
to programme a computer. BASIC, COBOL, FOR TRAN, C, 
C++, JAVA and Visual Basic are some of them. Speed, accu-
racy, reliability and integrity are some of the characteristics of a 
computer. It can execute over a million instructions per second 
without committing and mistake. It can carry our calculations in 
just a few minutes that would require days if carried out man-
ually. It helps us in solving many difficult problems of multiple 
calculations. Computer has a huge memory. It can hold large 
amount of data. Computers are involved in every sector of life 
with different forms and different applications. In less than 50 
years, computers have influenced practically every field of 
activity. The computers are made of heavy metals and dan-
gerous chemicals , it  includes lead which can be found in the 
Cathode Ray Tube , the glass of the monitor and the solder in 
the circuit board of the CPU .

Computer and Internet : Computer is the backbone of infor-
mation technology, the main application lies in internet. The 
Internet is a massive network of networks. It connects millions 
of computers together globally, through out the world , forming 
a network in which any computer can communicate with any 
other computer as long as they are both connected to the In-
ternet.Internet has some very useful applications in our day to 

day life. The Internet is a storehouse of  data. The computer is 
a boon to all. Computers have made the world a global village 
today. In modern word everything around us like GPS, ATM 
machines, cell phones, petrol pumps, portable play stations 
and all other modern devices use computer controlling units 
to conduct their featured operations.Telecommunication and 
satellite imageries are computer based.All these are possible 
with internet.

Positive Effects of  Computers : In present  world, it is impos-
sible to imagine that someone could live without computers.
Many countries have developed fast due to computerization. 
Today, everything related to your everyday life can be done in 
a few simple clicks.

Its possible to order the breakfast online, read the newspapers 
online, work from the comfort of your home with the help of a 
laptop.You can watch movies and videos through Youtube ect, 
you can listen to music through soundcloud, you can read nov-
els and books through e-books, you can play games, you can 
also contact people and talk to them through your microphone 
and email.These are just but a few things that can be done 
with the click of a button.

Computers have become an essential part of modern human 
life. Since the invention of computer they have evolved in 
terms of increased computing power and decreased size. Ow-
ing to the widespread use of computers in every sphere, Life in 
today’s world would be unimaginable without computers. They 
have made human lives better and happier. There are many 
computer uses in different fields of work. Engineers, architects, 
jewelers, and filmmakers all use computers to design things. 
Teachers, writers, and most office workers use computers for 
research, word processing and emailing. Small businesses 
can use computers as a point of sale and for general record 
keeping.

Computers are used in various Fields: some are Comput-
ers in Medical Field

This is one important field that computer have impacted. Com-
puters help in hospitals and even in small pharmacies. Doctors 
and nurses use computers to make records on medication of 
patients and in what amount so they wouldn`t lose track. But 
in big hospitals computers are also used to keep records of 
every patient. They also keep records on medical bills and 
equipment’s. Nevertheless scientists need computers so they 
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could find cures to different diseases that keep erupting every 
day. If it wasn`t for computers these cures wouldn`t have been 
found. Therefore computers are important since they help us 
maintain our health. 

In medical diagnosis, computers are being used to locate and 
investigate accurately and precisely abnormalities and diseas-
es.

Computers in Education and Research : Computers are 
used in the field of education. Learning as well as teaching has 
improved and became easier. In every class room there is a 
computer and there is a smart board. This helps teachers write 
on the board more efficiently and gives a big screen to learn 
better . The programs created by Microsoft have tremendously 
improved education. Work can be done a lot faster by using 
Microsoft Word. Microsoft Word spell-checks and corrects the 
work. PowerPoint and Excel have improved work. It provides 
an easy way to present and stay organized with charts and 
graphs. 

In 2008, Kim Cavanaugh , a poll of  teachers asking them 
about their general attitude about the use of computers in their 
classroom, as well as the impact that certain specific programs 
and services have on instruction and learning. Nearly 1,000 
teachers responded to the survey . The results are given be-
low:

In the field of  research, computers create opportunities re-
garding how data can be processed to yield valuable infor-
mation and knowledge.Before starting  research, it allows us 
to quickly learn about possible topics of study by searching  
all academic journals that are available online and online da-
tabases. Building knowledge through research requires com-
munication between experts to identify new areas requiring 
research and debating results. Before computers, this was ac-
complished through papers and workshops. Now, the world’s 
experts can communicate via email or webchats. 

Computers in Online Shopping : As the presence of ecom-
merce expands; how and why consumers use the internet to 
shop is of increasing interest. With the introduction of smart 
phones there has been a shift in where and when people use 

the internet but it appears that computers are still the preferred 
method when it comes to purchasing products online.

The survey of internet users in the US found that 87.3% liked 
using their computer for online shopping most. Currently just 
7.4% choose tablets and 5.3% choose smart phones when 
shopping online. Nine out of 10 customers use the computers 
to research products online. 

Entertainment : Computers are now the major entertainers 
and the primary pass time machines. We can use computers 
for playing games, watching movies, listening to music, draw-
ing pictures.It has been seen that most of the people love sci-
ence fiction and action movies and those that have neat effects 
like Matrix or Harry Potter. Well the graphics and animations 
used in those movies were done by computers themselves. 
Most of the movies today use these graphics to make movie 
effects look realistic. For instance in Harry Potter where Har-
ry has to fight dragons and big snakes, all those effects look 
real but they are not realistic and some movies where we see 
aliens, space ships, monsters or flying men. Some movies are 
even made by computers from top to bottom like toy story and 
wall E. Not only movies but also game consoles use computer 
animations like the Play Station, PC and Nintendo. And it has 
been seen that games made by 3D graphics have been big 
breakthrough in gaming. All thanks to the awesome computer 
graphics. Even the music industry has been impacted in its 
way. Since music editing and video making all require com-
puters to create effects or edit videos. Thus computers have a 
great deal of effect in the entertainment industry today.

Space Exploration : Computers have had a great deal of 
impact in this area. Computers help in designing the right 
kinds of equipment’s and ships that are used now a days 
for most exploration. For instance a large organization like 
NASA needs these kinds of machines for space exploration. 
In space, small errors or miscalculations can create serious 
problems that cannot be easily corrected. Computers provide 
faster and more accurate handling of data, both in planning a 
mission and in analyzing parameters during a mission. Without 
them, effective space exploration would be nearly impossible. 
This has proven to be successful since everyday huge deal 
of inventions and discoveries from these explorations, like life 
in mars. And now scientists are trying to find if there is an-
other life form on other planets. Computers also help them to 
solve complex mathematics such as from which degree/angle 
should the rocket be launched, which would be quite difficult 
for humans to calculate.

Agriculture : As a modern electronic device computer has not 
only have made changes in modern occupation but it has also 
have made changes in traditional occupation sector like Agri-
culture.Computers help griculture through Computer software, 
computer internet. Through computer application animal are 
individually track so, no mistakes will be take place but if it is 
done by a person sometimes mistakenly error can be happen 
.Information such as health of the animal, milk production, re-
productive information. These types of information are known 
as herd recording. This herd recording are stored in computer.
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Through forum and social networking site farmers can get 
connect with other experts and exchange their views and oth-
er details .Farmers can get a lot of information on variety of 
agriculture topics by surfing .Farmers can get connect foreign 
customer which can help to improve their product and increase 
their production capacity .Farmer can get information regard-
ing price, weather, temperature.Keeping financial record, 
Production record, online banking, Buy required resources 
through internet etc…The amount of water sprinkled in a bal-
anced quantity is also computerized.The production capacity 
in farming and animal husbandry has increase due to use of 
computer in agriculture field .There are less losses due to work 
are monitored by computer.

By using computer in traditional field like agricultural field we 
can increase the productivity and minimize the error happen.

Negative Effects of Computers : According to a 2011 Com-
mon Sense Media research study, even very young children 
are using computers regularly, with 12 percent of 2- to 4-year-
olds and 22 percent of 5- to 8-year-olds using them every day. 
According to a 2010 Kaiser Foundation study quoted on the 
President’s Council on Fitness, Sports and Nutrition website, 
8- to 18-year-olds spend more than 7 1/2 hours a day in front 
of TV, video game and computer screens. These statistics per-
sist despite the recommendation by the American Academy of 
Pediatrics for screen time limits for all of these age groups: no 
computer time for children younger than 2 and only one to two 
hours a day of total screen time for 3- to 18-year-olds.

Many children, especially teenagers, who spend too much 
time online or in other pursuits on the computer have difficulty 
stopping. Children or teens with a computer addiction can ex-
hibit signs of depression when away from the computer, says 
Caroline Korr, Common Sense Media’s parenting editor. If you 
notice this in your child of any age, further restrict computer 
time limits and re-evaluate. If you don’t notice a change, talk to 
your child’s pediatrician for guidance.
Conclusion : It’s almost impossible to live without the use of 
computers. Computers is one of the most creative innovations 
of human beings. They are a pack of information, entertain-
ment, intelligence and knowledge. In future computers would 
become  more pervasive, because technology is becoming  
advanced every year, infact day by day. Computers have done 
significant contribution in human life and progress, but we 
suggest that one should not become a slave of technology! 
We should spend time in front of screen with a purpose and 
meaning and that, we should always remember that the real 
world lies off-screen! Technology is vital in today’s world and 
makes everything easier, but can cause laziness and some to 
abuse it.
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This paper seeks to examine the implications of patents on innovation in the view of biotechnological developments and the 

utilization and associated efficacy of the present patent system in promoting biotechnological innovations and the related issues and 
challenges therein. This article deals with patenting of biotechnology and the various implications that it gives rise to.

Science and technology have witnessed prodigious ad-
vancements which have led to modern evolution and dis-

coveries in the field of medicine. The rapid developments in 
the field of biotechnology during the past decade have enabled 
corporations , scientists and “bioprospectors” to alter nature’s 
handiwork for commercial profit.
A biotechnological invention would commonly include prod-
ucts, compositions and processes or methods. Biotechnologi-
cal products 1 would generally consist of a body of microorgan-
isms as bacteria and fungi, part of microorganisms, plasmids 
and allied products as antibiotics and enzymes derived from 
recombinant DNA, antigens, monoclonal antibodies, hybrid-
oma, artificial organs and novel microorganisms obtained as 
the result of such discovery.

Over time biotechnology has introduced massive changes in 
agricultural techniques, plant varieties development, pharma-
ceutical issues, health and environment widely recognized as 
one of the frontier technologies and witnessed a new explo-
sion area of new technologies in this area drawing the atten-
tion of the IPRs claims across the globe 2. Biotechnology is a 
new area which has become the subject matter of worldwide 
attention about its patentability, especially with respect to ge-

netically modified organisms.
Biotechnology includes techniques that uses living organisms, 
or parts of organisms, to make or modify products, to improve 
plants or animals, or to develop microorganisms for specific 
uses. Recent innovations in the science of biotechnology, have 
led to a great revolution in multifunctional human activities, 
which in turn requires a re-look into the legal systems, partic-
ularly, the IPRs regime, in order to make them sustainable for 
the human development and prosperity 3.

Due to the large discrepancy in granting the patents in the area 
of biotechnology and variations in the different national patent 
laws, it was felt that there must be a harmonized method of 
patents & related issues in different countries the globe which 
has led to the TRIPS agreement. However the agreement has 
not been able to address crucial questions relating to contro-
versial biotech patents claim made regarding human life or-
gans, human genes etc.  

OBJECTIVES OF THE STUDY

1. To study the approaches of Europe, US and India to Patent-
ing of Biotechnological inventions.



(  Vedike- Women Scientists Forum) Swadeshi Vijnana Andolana-Karnataka

10th National Women’s Science Congress (Rashtriya Mahila Vijnana Sammelana)  2017

L
IL
A
V
A
T
I-
1
0

PR
O

C
EE

D
IN

GS
 O

F 
10

T
H
 N

W
S
C

B
en
ga
lu
ru

327

ISSN 2250 - 3978
 LILAVATI (PRINT)

2. To study the economic and social implications of biotech 
patents.

RESEARCH METHODOLOGY
This study basically follows doctrinal research method in the 
compilation, organization, interpretation and systematization 
of secondary source material. The approach of the study is 
historic, descriptive and analytical. The data collected, orga-
nized and systematized from the secondary data resources.

PURPOSE AND LIMITATIONS OF THE STUDY
This paper is an attempt to study the approach of Europe, 
United States and India to Biotechnological inventions .It also 
throws light on the various social, economic and social implica-
tions of patenting bio-tech products .Suggestions to streamline 
the various patent regimes in alignment with TRIPS Agree-
ment has also been made. 

Patenting of Biotechnological Products: Trips Scenario: 
TRIPS agreement covers the various aspects of present in-
ternational intellectual property rights regime which provides 
the minimum standards of patent protection and its utilization 
that require mandatory compliance by all member countries 4.

In the context, Indian law of patents ‘Indian Patent Act 1970’, 
like many other member countries of WTO introduced modifi-
cations to the existing laws to make them substantially equiva-
lent in conformity with the TRIPS agreement.

The TRIPS agreement, under Article 27, which is relevant to 
the field of innovations, provides details for patentable sub-
ject matter in the field of biotechnology. It includes products or 
processes, in all fields of technology, provided, that they are 
new, having an inventive step and are capable of industrial ap-
plication. According to Article 27(3) of the TRIPS Agreement, 
it is mandatory for members to permit patenting of microor-
ganisms, micro-biological and non-biological processes for 
the production of plants and animals. This provision initiates 
towards patenting of life forms as microorganisms are very 
useful in various aspects of agriculture, health and environ-
ment. Various processes and product development can be 
approached through biotech route 5.

However, the TRIPS agreement also provides for exclusion 
from patentability inventions, which is necessary in order to 
protect public order or morality, including human, animal or 
plant life or health or to avoid serious prejudice to the envi-
ronment, provided that such exclusion is not made merely be-
cause the exploitation is prohibited by domestic law.

Thus, as per the TRIPS agreement, it is essential for the mem-
ber counties to provide protection for microorganisms as such 
6.

Legal Framework of TRIPS: TRIPS oblige to provide patents 
to all products and processes that are new, involve an incen-
tive step and are capable of industrial application. However, 
governments are allowed to exclude from patentability plants, 
animals and essentially biological process for their production.

In the case of plant varieties, however, governments are 
obliged to protect them by patenting ‘an effective sui generis 

system’, or a combination thereof. Microorganisms and micro-
biological process are explicitly not allowed for exclusion from 
patentability. Nevertheless the lack of definitions leaves the 
interpretation of terms used in this article to national legislation 
7.

TRIPS Controlling Patent Regime of Member Countries: 
TRIPS significantly legalize domestic laws of its member’s 
participant countries. It emphasize on criteria’s that countries 
should have an effective patent system for practically all areas 
of technology which is subject matter to two exceptions given 
in second and third clauses of the provision 8.

First, article 27(2) provides that members may exclude inven-
tions from patentability where preventing the commercial ex-
ploitation of the invention is necessary to protect public order 
or morality, including to protect human, animal or plant life or 
health or to avoid serious prejudice to the environment.
Secondary, article 27(3) provides that members may exclude 
diagnostic, therapeutic and surgical methods for the treatment 
of humans or animal and plants and animals other than mi-
croorganisms, and essentially biological processes for the 
production of plants or animals other than non-biological and 
microbiological processes. However members must provide 
protection of plant varieties either by patents or sui generis 
system 9.

It would be pertinent to mention that Article 30 of TRIPS en-
sures that enforcement of such exceptions does not interfere 
with normal exploitation of patent and legitimate interest of the 
patent holder.

Indian Patent Law:  Perspective for Grant of Patents: Indian 
Patent Act, 1970, which is considered as model law in the his-
tory of the Patent regimes, provides for a simple definition of 
the term, ‘invention’, which is the foundation in determining the 
steps for the grant of patents. Section 2(1) (j) of the Act defines 
an ‘invention as follows:

“Invention means a new product or process involving an inven-
tive step which is capable of industrial application”

A detailed approach can be taken from above definition which 
reveals that, the criteria for patentability of an invention are 
novelty, non-obviousness and industrial application or utility.

Novelty, as first essential criteria means that the invention 
must be new and it must be different from ‘prior art’. ‘Prior art’ 
suggests that it should not have been published anywhere in 
the world or in public domain before the date of filing of patent 
application 10.

An inventive step or non-obviousness implies that an invention 
should not be obvious to a person skilled in the art. Person 
skilled in art is presumed to an ordinary practitioner aware of 
what was common general knowledge in the art before the 
date of filing. Such person needs not posses any inventive ca-
pability and he would never go against the established scien-
tific principles nor try to neither enter in an unpredictable area 
nor take incalculable risk. The skilled person can be expected 
to look for suggestions in neighboring field, if the same or sim-
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ilar problems arise in such fields, he would perform a transfer 
of technology from a neighboring field to his specific field of 
interest, if this transfer involves routine experimental work.

Thus, for an invention to be patentable, the Indian patent 
law requires the invention to be new, to have inventive step 
(non-obvious) and to be industrially applicable (utility). Addi-
tionally, the invention must be repeatable. The question wheth-
er the substances such as microorganisms or other biological 
materials, which are present in nature, can be treated as new, 
is to be decided by applying the above criteria. The require-
ments of inventive step constitute one of the most complex 
questions in the field of biotechnology. It is mandatory require-
ment of the patent law to provide detailed information of the 
invention to be protected.

This is commonly referred to as ‘sufficiency of disclosure’. In 
the field of biotechnology the requirement of the condition of 
sufficient disclosure poses specific problems due to the fact 
that the inventions in this field involve living entities (biological 
material). Such materials are not easy to explain in words.  It 
is significant to note that, in order to meet the test of ‘suffi-
ciency of disclosure’, so far as the biological inventions are 
concerned,   practice has been developed now, wherein, the 
inventor has  to deposit the sample of the living entity involved  
in the invention with  an authorized depository authority 11.

However, though section 10(4) of the Act stipulates the require-
ment of sufficiency of description, as regards inventions involv-
ing biological materials the Act is silent on how to meet the 
requirement’ Certain biotechnological inventions are barred 
from patenting under Indian Patent Act such as living and non 
living substances occurring in nature. This includes any micro-
organism available or found in nature but does not include any 
microorganism which is modified in its character or isolated. 
However, where such microorganisms which are modified in 
its character, and the resultant product or process is contrary 
to public order or morality which causes serious prejudice to 
human, animal or plant life or health or to the environment.

Apart from these, according to the Act, any process for the 
medicinal, surgical, curative, prophylactic, diagnostic, thera-
peutic or other treatment of human beings or any process for a 
similar treatment of animals to render them free of disease or 
to increase their economic value or that of their product is also 
not allowed to be patentable. Further, the Act also excludes 
from patenting the plants and animals in whole or any part 
thereof including seeds, varieties and species and essentially 
biological processes for production or propagation of plants 
and animals 12.

It is significant to note that,  in spite of such limitations on the 
patentable inventions, the inventions in the field of biotechnol-
ogy have been growing particularly from classical biotechnolo-
gy such as fermentation, east etc.,

However, the inventions relating to processes or methods of 
production of tangible and non-living substances by biocon-
version or using such microorganisms or by utilizing the above 
referred biologically active substances were considered and 

held patentable. Although, there was no specific mention in 
the Act of 1970, regarding patentability of live forms such as 
microorganisms, gene-cell lines etc., the spirit of patent law 
was to exclude them from patentability.

US Perspective for Grant of Patent: The US has adopted the 
most liberal approach in the areas of patents relating to bio-
technology It is admissible to patent animals and plant variet-
ies in the US In the US, the Patent Act does not contain any 
exclusionary provisions and has proven to be the country with 
the most liberal approach towards patenting inventions in the 
field of biotechnology 13.
In order to get a patent in US, an invention has to satisfy the 
following requirements;

• Patentable subject matter
• Utility
• Novelty

• Non-obviousness

• Specification
Patentable subject matter: The first and the most basic require-
ment for patentability is that the invention should fall within the 
scope of patentable subject matter as defined by the patent 
statue.  The scope and extent of patentable subject matter is 
very broad and open in US. Only laws of natural world, sub-
stantial phenomena, conceptual and abstract ideas fall outside 
the extent of patentable subject material.
Utility: Section 101 of the US patent Act provides that an in-
vention or discovery should be useful in order to be eligible for 
a patent grant. Usefulness is a very subjective enquiry and is 
not considered strictly by the USPTO while dealing with bio-
tech inventions to satisfy this requirement, an invention should 
have some  practical utility in the form of immediate benefit to 
the public.

A biotech invention would be eligible for patent protection if 
some; substantial and credible utility judged from the perspec-
tive of a person with ordinary skill in the art could be shown.

Novelty: Novelty means originality or innovation. An invention 
categorize to be patentable must be new in the light of the prior 
art search (existing data and knowledge at the time of concep-
tion of the invention in the public domain).The novelty under 
section 102 is not diverse from the newness mandatory under 
section 101. The threshold of novelty to be cleared in the field 
of biotechnology inventions is very petite whilst compared to 
other inventions.

Non-obviousness: An invention in order to be patentable 
should be non-obvious in the light of the prior art. The invention 
would not be patentable if the differences between the subject 
matter sought to be patented and the prior art are such that in 
the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains.
Under US patent law, DNA sequences are considered chem-
ical compounds by US Patent office and are patentable as 
compositions of matter. Thus US grant patents on all plants of 
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a particular species in to which a specific new gene is inserted 
by biotechnological means. In this way, a gene can be patent-
ed along with legal claims over the isolated gene and DNA se-
quences, the genetic engineering tools that use the sequences 
and over the plants derived from these tools 14.

Europe Scenario for Grant of Patent: In Europe, the nation-
al, European (European Patent Convention 1973- EPC) and 
international (Patent Convention Treaty 1970- PCT) patents 
rights exist in consistently. Knowing the be deficient in of stan-
dardization, especially in the patentability of biotechnological 
inventions, the European Parliament and the Council enacted 
the Directive 98/44/EC on the legal protection of biotechnolog-
ical inventions to require the Member States to protect these 
inventions by means of their national patent law in order to 
prevent smash up to the unity of the internal market which 
might result from the Member States’ deciding unilaterally to 
grant or refuse such protection. The Directive has also been 
incorporated into the EPC by amendment of the Implementing 
Regulations to the Convention. In principle, biotechnological 
inventions may be patentable under the EPC. For European 
patent applications and patents concerning biotechnological 
inventions, the relevant provisions of the Convention are to 
be applied and interpreted in accordance with the provisions 
of Rules 23b-e. The Directive 98/44/EC is to be used as a sup-
plementary means of interpretation 15.

In fact, Europe adopts a more vigilant approach towards 
granting biotechnological patents. A non-exclusive list of un-
patentable processes is listed, for example, cloning, germ-line 
modifications, embryo processes, transgenic processes, etc. 
The discovery/invention distinction also referred to as “attack 
of obviousness” has been one which has featured strongly in 
biotechnological patents in Europe.

Inventive Step in Patentability of Biotechnological Inventions: 
One of the three prerequisites to render a biotechnological 
invention patentable is inventive step (non-obviousness ac-
cording to US patent law 35 U.S.C §103), everything that falls 
within the scope of the claim must be inventive. An invention 
shall be considered to involve an inventive step if, having re-
gard to the state of the art, it is not obvious to a person skilled 
in the art (Art. 56 EPC). The state of the art for the purposes of 
considering inventive step is as defined in Art. 54(2)
Thus, according to EPO the question to consider, in relation to 
any claim defining the invention in general and biotechnologi-
cal invention in particular, is whether at the priority date of that 
claim, having regard to the art known at the time, it would have 
been obvious to the person skilled in the art to arrive at some-
thing falling within the terms of the claim. If so, the claim is bad 
for lack of imaginative step. The term “obvious” means that 
which does not go further than the normal progress of tech-
nology but purely follows evidently or rationally from the prior 
art, that is something which does not involve the implement of 
any skill or ability beyond that to be predictable of the person 
skilled in the art. In considering inventive step, as distinct from 
novelty, it is fair to interpret any published document in the light 
of succeeding knowledge and to have considered to all the 

knowledge usually obtainable to the person skilled in the art at 
the priority date of the claim 16. However, biotechnology is a 
field in which matters that are new and inventive today are fre-
quently routine and obvious in only a few year time. Therefore, 
determining the inventive step for biotechnological inventions 
is not often easy.

However, EPO has specific criteria to assess inventive step. 
The Boards of Appeal of EPO usually concern the “problem 
and solution approach”. This consists fundamentally in: (1) 
identifying the “closest prior art”, (2) assessing the technologi-
cal results (or effects) achieved by the claimed invention when 
compared with the “closest state of the art” conventional, (3) 
significant the technical dilemma to be solved as the purpose 
of the invention to achieve these results, and (4) investigative 
whether or not a skilled person, having regard to the state of 
the art in the sense of Art. 54(2) would have recommended the 
claimed technical features for obtaining the results achieved by 
the claimed invention. The problem and solution approach was 
primarily residential to ensure objective estimation of inventive 
step and avoid ex position facto examination of the prior art. 
Thus, the most important issue to determine the inventive step 
in biotechnological field is the determining of the person skilled 
in the art and expectation of success in question.

The person skilled in the art in the biotechnological field: The 
person skilled in the art should be presumed to be an ordinary 
practitioner aware of what was common general knowledge 
in the art at the relevant date. He should also be supposed 
to have had access to everything in the “state of the art”, in 
exacting the credentials cited in the search report, and to have 
had at his clearance the normal means and capacity for rou-
tine work and conducting tests. The person skilled in the art in 
the biotechnological field is well defined by the case law of the 
boards of appeal of EPO.

The skilled person in genetic engineering could not be defined 
as a Nobel Prize laureate. Rather he should be assumed to 
be a scientist or team of scientists working as a teacher or 
researcher in the laboratories which made the transition from 
molecular genetics to genetic engineering at the time in ques-
tion. From the notional skilled person nothing more can be ex-
pected than the carrying out of experimental work by routine 
means within the framework of the normal practice of filling 
gaps in knowledge by the application of existing knowledge 
17.

It had to be assumed that the average skilled person would not 
engage in creative thinking. Yet he (she) could be expected 
to react in a way common to all skilled persons at any time, 
namely that an assumption or hypothesis about a possible ob-
stacle to the successful realization of a project must always 
be based on facts. Thus, an absence of evidence that a given 
feature might be an obstacle to carrying out an invention would 
not be taken as an indication that this invention could not be 
achieved, nor that it could. The knowledge of the notional per-
son skilled in the art had to be considered as that of a team of 
appropriate specialists who knew all the difficulties still to be 
expected when considering the cloning of a new gene. Howev-
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er, the skilled person had to be assumed to lack the inventive 
imagination to solve problems for which routine methods of 
solution did not already exist.

Various issues related to Patenting of Biotechnologi-
cal Products:  Economic and Social Implications: Although 
biotechnology was known since fermentation was used to 
produce beer and make bread, the economic interest in bio-
technology has increased extraordinarily since modern bio-
technology emerged in the as a result of the development of 
monoclonal antibody technology and techniques of molecular 
biology and recombinant DNA. Biotechnology based phar-
maceuticals as recombinant erythropoietin, growth hormone, 
genetic engineering to plants, animals as transgenic varieties 
resistant development 18.

Medicinal plants are valuable sources for agriculture and in-
dustrial aspects. However, there cultivation and collection is 
still an issue governing various regulatory laws. Protection of 
certain traits as higher yield, higher content yet is a debatable 
issues.

Recombinant DNA technology makes it possible to selectively 
modify the genetic material of higher organisms. Genes can 
be transferred between different species of organisms and be-
tween organisms that are not even closely related, for exam-
ple, bacteria and mice. Existing genes can be cut and spliced 
to form new gene combinations with new and improved func-
tions.

By comparison with selective breeding methods, the ability 
to combine genetic material from different organisms by re-
combinant DNA technology provides a more rapid and reliable 
way to produce organisms with desired traits. The “transgenic” 
animals that are produced are used in medical research, in 
farming and as farm animals with improved nutritional value, 
reproductive efficiency and growth rate and disease resis-
tance. Transgenic know-how can also potentially be used to 
conserve animal species 19.

The ability to produce and patent transgenic animals has led 
many questions as whether creation and patenting of invention 
that are alive should be permitted. Modern biotechnology cre-
ates an unprecedented challenge to the patent system which 
essentially relies on the discovery, use and transformation of 
materials found in nature including living materials.

The patenting of biotechnological inventions remains a con-
troversial issue. There are multiple factors responsible for the 
controversial further biotechnological patents. Some of the key 
issues and challenges before the patenting regime in relation 
to the field of biotechnology need to be addressed at the earli-
est. These steps include:

Criteria of Patentability: In the case of biotechnology the 
patentability criteria-novelty, utility and non obviousness for 
granting a patent, has been throwing open new challenges in 
the form of identifying the novelty in the living matters, which 
is a very difficult task, if not impossible. This is because, the 
living things like, animals and gene sequences exist naturally, 
and as some rightly argue it is impossible for such living matter 

to be novel.

Non-obviousness: Obviousness has been a sticky subject 
in the realm of biotechnology because scientists use similar 
techniques to isolate different gene sequences, been through 
the gene sequences may be new. Non-obviousness precludes 
patentability, if given the prior available technology ‘prior art’, 
the invention would have been obvious to someone of ordinary 
skill in the art 20.

Patenting of Human Genome: Patenting of human genome 
demands great concern. The most common objection to this 
type of patent is that human genes occur, naturally, they are 
there to be discovered and not invented. Gene patenting rais-
es two opposing questions 21:

Is it ethically permissible to patent segments of the human 
genome when the segments represent part of humankind’s 
‘natural’ or universal heritage?
Is it unethical to deny patenting of human genome given the 
vast economic resources and human efforts expanded for 
identifying it?

Conflict over Patenting Issues in Biological Materials: 
Exclusive features of new technologies can result in compli-
cated questions of explanation for patent law. In modern bio-
technology, the characteristic between discovery and invention 
is becoming indistinguishable. Moreover, genetically modified 
organisms (GMOs) are distinctive as inventions. Not only are 
several of them alive, but also they are capable to reproduce 
on their own, and are not well consistent, effortlessly described 
and so on. If they are unrestricted into the environment, they 
will intermingle with it unpredictably 22.

It should be noted that, the least developed countries   are rich 
in genetic resources, and many object to intellectual property 
laws and alleged ‘biopiracy’ on grounds of morality and social 
justice.
The TRIPS agreement has not clear micro-organisms and mi-
crobiological processes. This leads to doubts as to  whether the 
micro-organisms existing freely are patentable or their mere 
isolation in pure form are patentable or human intervention in 
establishing a level of novelty in the discovered micro-organ-
ism is needed for patenting. It further leads to the question 
as to whether a product produced by a micro-organism which 
is known, can be patentable or the process is patentable. In 
absence of clear definition of micro-organism and micro-bio-
logical process in the TRIPS agreement, the country needs to 
draw a distinctive line between the product of human interven-
tion leading to novelty and those freely occurring in nature 23.

In the vicinity of biotechnology, there are additional debates 
and issues on the right to patent living organisms, especially 
possessions and seeds that have been developed or accepted 
on as conventional and community knowledge. This condition 
on public knowledge often comes onto conflict with indigenous 
knowledge and the right of indigenous people, sustainability 
of local ecosystems, and even the ability of protection of the 
global environment.
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The current patent system may not provide adequate prop-
erty protection for biotechnological inventions. This is for the 
reasons, that genetically engineered inventions are too com-
plex to be accurately described, making it difficult to determine 
whether the invention is patentable or infringing and that the 
complex of organisms inhibits disclosure of inventions that 
would enable the public to make and use the invention after 
the patent expires.

In the case of biotechnological patents there is a great possi-
bility of granting benefit of patent to an undeserving patentee 
because sometime the interested parties involved in this tech-
nology make it possible to grant patens on gene fragments, 
genetic tests and proteins where the real functioning is not fully 
known24. The fears associated with the products of biotech-
nology are not so much because of the product but because 
of the emerging IPR regime and control of intellectual property 
by the MNCs.

Suggestions: In order to have a better and optimum under-
standing of the implications of biotechnological rigorous re-
search and collective studies are required. Harmonization of 
the conflicting opinion of different countries should be the guid-
ing spirit and the key for permitting innovations, in the field of 
biotechnology for grant of patents. The international patent re-
gime should be harmonized in such a way that the sovereignty 
over resources is maintained and simultaneously international 
collaboration for biotechnological research is carried on.

In order to maintain fair and adequacy of supply of the bio-
tech based medicines and other health products, the countries 
should adopt a range of policies to ensure that the new patent 
regime will not hamper their human right to health. And need 
to ensure that their IP protection regimes do not run counter 
to their public health policies and that they are consistent with 
human rights protection.

So far as the utility criteria is concerned, high standards need 
to be strictly implemented for the grant of a patent, and only 
inventions that have clear substantial, credible and current 
utility should be allowed. Such an approach would avoid lot 
of patents, which might hamper research and also make the 
scientific advancements to remain within the public domain.
CONCLUSION: The international patent system pertaining 
specially biotechnological development in developing coun-
tries needs to be streamlined. In present scenario, biotech-
nology has capability to serve the public in various ways by 
providing great advantages to health, food, medicine and en-
vironment. The approach, while dealing with the biotechnology 
should be practical and efficient. Patent is still the most viable 
tool for patent protection. Patent system provides optimum 
protection by encouraging inventors to concentrate on view of 
industrial applications also.

Human rights approaches to intellectual property rights always 
have a controversial issue between rights of inventors, cre-
ator and interests of society and public. Thus, there is also 
an imperative need for adopting a balanced human rights ap-
proach to IP regimes to facilitate and enhance growth of sci-

entific attitude.But in trying to bring about such a balance due 
consideration must be given to controversial biotech patents 
which have provoked opposition on moral and ethical grounds.
Afterall any such claims that are made with regard to altering 
the design of nature must satisfy the yardstick of safety and 
wellbeing of human beings.
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UNCONCERNED VIEWS ON PACKED FOOD PRODUCTS – ANDROID APP

E K Radhika
HOD, Computer Science Dept. Sindhi College ekradhika23@gmail.com 

Most of the food products nowadays we get are not as hygienic as the ones we got in olden days. They lack nutrition due to intensive 

farming using chemicals and fertilizers. We also used symbols such as ISI, BIS etc., which checks the quality, expiry, hygiene of 

the products. But now a days it is changed into fssai(Food Safety and Standards authority of India). We all most probably think 

duplicate is something illegal, but the duplication of the fssai is legally produced by the government after a certain amount of legal 

payment for the seal. But yet there is another issue to be discussed that is duplicate and original items. We know in most of our daily 

busy schedules we are not interested in checking the product’s expiry date, license card and such,during shopping. But we should 
understand the importance of this in our fast food hygiene, as we customers are going to be the consumers. Here I would like to 

discuss a few such methods of preventing wrong acts of buying wrong items.

When I was in my School days I saw one Advertisement. 
that goes, One fellow will come to a Shop and ask an 

Item the Shop keeper will fool that customer instead of giving 
an Original Item Brand he will give a Duplicate brand Item of 
the same item then an Intelligent Customer will come to the 
shop and enlighten the Customer and tell that it is a Dupli-
cate Item why because it has no ISI notation and he will tell to 
the Customer when you purchase any item please see the ISI 
symbol on the packed item.

Even in those days where education was rare, there was an 
awareness spread through the television. But in today’s mod-
ern technology we are not having the intension to even check 
on what we eat. More than olden days there are many technol-
ogy which helps us in our health concerns but yet in our busy 
schedules we don’t take it as a big issue.
Today every item (food beverages, milk, ghee and even Rice) 
is mixed with chemicals. A customer who may buy some rice 
item of one brand in a super market, when he cooks that foodit 
may become plastic rice. So is it not mandatory to print fssai 
notation on Food packed items? Why not the vigilance depart-
ment of food is checking these products? Why they are not 
taking strict actions?

QUALITY MEASURES : In each product we don’t eager to 
check if the following is present. Which may be one of the rea-
sons for the shopkeepers and producers to sell their left out 
stock or fake brand without knowledge of the situation of the 
customer who buys it? 

ISI – Indian Standards Institute Mark : This mark was rec-
ognised in the year 1955. This mark is a license for all indus-
trial products sold in India. The mark certifies each product in 
Indian standards and was developed by the BIS (Bureau of 
Indian Standards). This mark is well known and mandatory on 
electrical appliances, wiring cables, switches, LPG valves, au-
tomotive tyres etc.,. The ISI mark is the most recognised mark 
nowadays too. But yet there are a lot of fake products due to 
our negligence. How does it happen?

Finding a fake ISI mark is very common. Printing this mark 
on products even without certifying it is something which is 
caused because of us. So even if we check the mark it may 
be fake. So here is a few tips with which we can identify if the 
mark is original or not.

1) The mandatory 7 digit license number is not present. (It is 
fake).
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2) The number on top of the mark signifies the variety of partic-
ular product (if not present it is fake).

3) The ISI mark will be written in small alphabets. (It is fake).

BIS – Bureau of Indian Standards : This is an organization 
formed by the Indian government and is working under Minis-
try of Consumer Affairs, Food & Public Distribution, Govern-
ment of India. Its most prevailing identification was the Indian 
standards unit which was formed to notice the quality of all 
industrial products sold in the Indian Subcontinent. Approx. 
25000 products are checked every day in every branch of 
the  BIS laboratory. This body also approves license to foreign 
products. It also checks the financial tax paid for the license to 
the government.

FSSAI - Food Safety and Standards Authority of India (FS-
SAI) : It  is an autonomous body established under the Min-

istry of Health & Family Welfare, Government of India. It was 
formed in August 2011. The body is responsible for checking 
quality of food and food products so that there no chaos and 
confusion in the minds of consumers, traders, manufacturers, 
and investors. A few of its responsibilities are:-
1) To provide scientific advice and technical support to the 
Central Government.

2) Regulating to lay down food safety standards.

3) Laying down guidelines for accreditation of laboratories for 
food testing.

4) Collecting and arranging the data of every related matter 
like food consumption, contamination, emerging risks etc.

5) Disseminating information and promoting awareness about 
food safety and nutrition in India.

FINDINGS:-

Products we should beware of:-

Product Original Duplicate How to find?

Egg After boiling the duplicate egg it turns 
out like a plastic squeeze ball.

Lays chips Graphics of the pack and name of the 
product is to be checked.

Rice If boiled the duplicate rice turns rubber- 
like and does not decompose at all.

Biscuit Check packet graphics.

Green peas We can prevent buying this. Cause 
finding this out is difficult as it is frozen.
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CONCLUSION : While concluding I would like all to please 
concern about what we buy and eat. We know the famous 
proverb “health is wealth”. But this makes no role in our fast 
lifestyle. I would appreciate in building up an android app with 
technology to find out the security measures by scanning the 
barcode of the products.
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USING BIG DATA & GAMIFICATION TO INCENTIVIZE SUSTAINABLE URBAN MOBILITY
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Big data is a term for data sets that are so large or complex that traditional data processing applications are inadequate to deal with 

them. Gamification is the application of typical elements of game playing (e.g. point scoring, competition with others, and rules of 
play) to other areas of activity, typically as an online marketing technique to encourage engagement with a product or service. Big 

data is already being used in transportation sector, for example, to improve road traffic managements and the planning of public 
transit services. This paper shows us how new technologies can enable the use of big data in mobility industry to provide safer, 

cleaner and more efficient transportation system. At the core of the place where Gamification and big data meet is engagement. 
Incentive, motivation, drive, excitement - all describe the engagement required for market differentiation. Engaged employees are 

better able in every way to engage and retain customers (and to re-engage dissatisfied customers who take the time to express their 
concerns). Engaged employees are less likely to “job hop” and more likely to dig in and make a success out of the job they have. 
Engaged managers are better equipped to incent their direct reports to do just that. And engaged executives can communicate 

and model a culture of engagement throughout their organization with employees, vendors, suppliers, partners, customers and the 

greater community.

Keywords – Big Data, Gamification, Incentive

Facilitating and promoting more sustainable mobility means 
and habits is an objective of increasing importance for cities 

across the globe. Sustainable urban mobility has captured a 
lot of attention as one among the principal dimensions in a 
Smart City. Leveraging advanced information and communica-
tions technologyassets to help reaching that objective is a sig-
nificant challenge and, at the same time, a great opportunity to 
make a city, its citizens and its governance institutions smarter.

In this paper, we bring out an idea that describes the Gam-
ification affordances developed and reporting the empirical 
findings related to the sustainable urban mobility outcomes. 
The results show the potential of Gamification to support Vol-
untary Travel Behavior Change Community and indicate how 
a Gamification framework can become an important asset for 
the promotion of sustainable behaviors and city-wide policies 
related to the services made available within a complex socio-
technical system like a Smart City.

II. Related Word : Gamification is the application of game-de-
sign elements and game principles in non-game contexts. 
Gamification is based on an idea called flow that is mental 
state of operation in which the person performing the activity 
is completely immersed in a feeling of energized focus and 
enjoyment, in the process of doing that activity. Gamification 
commonly employs game design elementswhich are used in 
non-game contexts to improve user engagement, organiza-
tional productivity, flow, learning, crowdsourcing, employee 
recruitment and evaluation, ease of use, usefulness of sys-
tems, physical exercise, traffic violations, voter apathy, and 
more. A collection of research on Gamification shows that a 
majority of studies on Gamification find it has positive effects 
on individuals. However, individual and contextual differences 
exist. Gamification can also improve an individual’s ability to 
comprehend digital content and understand a certain area of 
study such as music.

Fig. 1.Conceptual Gamification procedure applied to transport use.
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The Gamification techniques are intended to leverage people’s 
natural desires for socializing, learning, mastery, competition, 
achievement, status, self-expression, altruism, or closure. 
Early Gamification strategies use rewards for players who 
accomplish desired tasks or competition to engage players. 
Types of rewards include points, achievement badges or lev-
els, Another approach to Gamification is to make existing tasks 
feel more like games. Some techniques used in this approach 
include adding meaningful choice, onboarding with a tutorial, 
increasing challenge, and adding narrative.

III. Technical Solution : Creating new ways of harnessing 
data as well as giving back value is the only way we can un-
derstand the needs of users better. In transportation industry, 
the vast majority of users are end consumers who just want to 
go from point A to point B followed by more complex needs for 
companies or operations. There is a distinction between how 
you can use data to create more value for users and also to 
understand their needs at the same time.

In the B2C segment, one of the important things is cost and 
fuel optimization, something that every end consumer really 
wants as they want to save money. That is something that data 
can be extensively used for: to detect driving patterns, for ex-
ample, to suggest more fuel optimized thefilling of a progress 
bar, or providing the user with virtual currency. Making the re-
wards for accomplishing tasks visible to other players or pro-
viding leader boards are ways of encouraging players to com-
pete. Potential consequences of competition can result from 
unethical behavior, low cooperation and collaboration, or from 
disadvantaging certain player demographics such as women. 
Best-practice Gamification designs try to refrain from using this 
element. routes and greener ways of travelling. Those are all 
sort of key values where big data can be used and today, it is 
totally doable and possible.

The future of efficient transportation is highly multi-modal and 
highly multi-dimensional. As we all know multi-modal means 
using many means of transport. This has been in existence 
for a few decades now. But, multi-dimensional is when you 
change the mode of transport, you also change the user expe-
rience, the data flow and pricing structures, there are so many 
variations that happen when you change modes.

This multi-dimensional transport application is going to be the 
next big thing in the transport industry. The efficiency is one 

side of the coin and the other side of the coin is user experi-
ence. People want to choose the most interesting way of trav-
elling. It does not always need to be the most convenient or the 
cheapest. Off course, cost is a high criterion, but not the only 
one – people also want a comfortable journey, they want a nice 
experience and most importantly, people want to be engaged.

The general form of a notification is <gamifiableActionID, 
playerID,timeStamp, parametersMap>

wheregamifiableActionID is a unique ID and the parameters-
Map contains a set of key/value pairs that are specific to that 
gamifiable action. The wrapping layer issues notifications on 
behalf of the wrapped information and communications tech-
nology systems through a simple actionPerformed service in-
terface. Moreover, the wrapping layer enables strongly decou-
pled interactions between the native Smart City functionalities 
involved in a specific game which is the component responsi-
ble to execute that game and managing its status.

IV. Conclusion : Demonstration of the potential of Gamification 
to promote sustainable urban mobility policies and voluntary 
travel behavior change was successful. In particular, the intro-
duction of a game in a controlled experiment has increased the 
reliance of the game participants on the information and com-
munications technology mobility services that were deployed 
in the city, their acceptance of the recommendations provided 
by those services to use new and more sustainable transpor-
tation options for their daily commuting needs, and caused a 
significant shift towards those options. In the next future, we 
must work on generic service–based framework for the design 
and development of Gamification applications for Smart Cities.
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Fig. 2.Architecture of the Gamification framework
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PRETREATMENT METHODS FOR COCONUT HUSK- A REVIEW

R Vandana Reddy, Ekta D Kotian, Dr Archna*, V Sravanti
Ramaiah Institute of Technology, Bangalore hod_ch@msrit.edu*

Coconut production has increased in the last decade and is expected to grow in the coming few years. Coconut can be grown in a 

variety of soil and hence has been produced in over 92 countries worldwide on about more than 10 million hectares. In the last decade 
Asia has been the lead producer of coconut of which Indonesia, Philippines and India account for almost 75% of world coconut 
production. The coconut fruit yields 40 % coconut husks containing 30 % fiber, with dust making up the rest. Global production of 
coconut husks has been estimated at 23 million tons annually. The coconut husk is composed of lignin (45.4%), cellulose (43.44%), 
pectin (3%), hemicelluloses (0.25%) and ash (2.22%). High cellulose content could be a good source of value added products. 
Cellulose and lignin are tightly bound making the extraction of cellulose extremely difficult. Pretreatment of coconut husk is done for 
delignification. The efficient extraction of cellulose in such a case becomes very important. The goal of pretreatment is to reduce the 
lignin content and to efficiently separate out cellulose by breaking down the lignin structure and disrupting the crystalline structure 
of cellulose; it also increases the porosity of the lignocellulose materials. The paper details the various pretreatment methods such 

as physical, chemical, physiochemical and biological. A few of chemical pretreatment includes acid, alkaline and hydrogen peroxide. 

This review discusses the various pretreatment methods available and their efficiencies, pros and cons.

Keywords: Coconut husk, pretreatment, physical, chemical, cellulose fibers

INTRODUCTION: Coconut production has increased in the 
last decade and is expected to grow in the coming few years. 
Coconut can be grown in a variety of soil and hence has been 
produced in over 92 countries worldwide on about more than 
10 million hectares. In the last decade Asia has been the lead 
producer of coconut of which Indonesia, Philippines and India 
account for almost 75% of world coconut production. The co-
conut fruit yields 40% coconut husks containing 30% fiber, with 
dust making up the rest. This industry generates huge biomass 
waste, even in domestic use the coconut husks are usually 
discarded, after selling coconut water. This results in coconut 
husk as an inexpensive and prospective substrate to be used 
for biofuel production due to the use of relatively high levels of 
cellulose and hemicellulose in it [1]. In the past coconut husk 
fiber has been used for the manufacturing of ropes, carpets, 
mats. The fall off material remained available as waste product 
of no industrial value and was normally incinerated or dumped 
without control. However in advanced countries, this fiber is 
compressed into bricks or bales, wrapped and shipped for 
sale. They are used for preparing soilless growing media for 
cultivation of some ornamental crops or plants [2, 3].

Physical and chemical structural binding in a coconut husk is 

the primary hindrance that has to be addressed during the ini-
tial phase of any product development process. Cellulose and 
lignin are tightly bound making the extraction of cellulose ex-
tremely difficult. The efficient extraction of cellulose in such a 
case becomes very important. Pretreatment is the widely used 
method to loosen the lignocellulose binding [5]. Pretreatment 
is needed to reduce the lignin content in it, in order to improve 
its energy efficiency [6].The goal of pretreatment is depicted 
in Figure 1.

The goal of the pretreatment process is to break down the lig-
nin structure and disrupt the crystalline structure of cellulose, 
so that the acids or enzymes can easily access and hydrolyze 
the cellulose [8]. Pretreatment can be the most expensive pro-
cess but it has great potential for improvements in efficiency 
and lowering of costs through further research and develop-
ment [8, 9]. Pretreatment methods can be classified into phys-
ical, chemical and biological types [10]. Physical pretreatment 
is also known as mechanical treatment for using mechanical 
actions, to disrupt cell wall components of the lignocellulose 
biomass. Main examples of physical pretreatment include mill-
ing, irradiation and heat or steam pretreatment. Chemical pre-
treatment involves using chemicals to dissolve the lignin, cellu-

Figure 1. Schematic of the role of pretreatment (Adapted from ref 7.)
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loses and hemicelluloses found in the lignocellulose biomass. 
Examples include acidic pretreatment, alkaline pretreatment, 
ozonolysis pretreatment. Biological pretreatment uses micro-
organisms like fungi and/ or actinomycetes for the disruption of 
lignin and celluloses, however this method is not very effective 
as the degradation process is very slow compared to other 
methods [11]. The success rate of pretreatment depends upon 
the method being employed. Previous work suggested chem-
ical treatment to be good for lignocellulose biomasses [12]. 

Lignocellulose is the primary building block of plant cell walls. 
Plant biomass is mainly composed of cellulose, hemicellulose, 
and lignin, along with smaller amounts of pectin, protein, ex-
tractives (soluble nonstructural materials such as nonstructur-
al sugars, nitrogenous material, chlorophyll, and waxes), and 
ash [13]. Cellulose consists of D-glucose subunits linked to 
each other by β-(1, 4)-glycosidic linkage [14]. 
Cellulose in biomass is present in both crystalline and amor-
phous forms. Crystalline cellulose comprises the major propor-
tion of cellulose, whereas a small percentage of unorganized 
cellulose chains form amorphous cellulose. Cellulose is more 
susceptible to enzymatic degradation in its amorphous form 
[15].

The main feature that differentiates hemicellulose from cel-
lulose is that hemicellulose has branches with short lateral 
chains consisting of different sugars. These monosaccharides 
include pentoses (xylose, rhamnose, and arabinose), hexoses 
(glucose, mannose, and galactose), and uronic acids (e.g., 
4-o-methylglucuronic, D-glucuronic, and D-galactouronic ac-
ids). The backbone of hemicellulose is either a homopolymer 
or a heteropolymer with short branches linked by β-(1, 4)-gly-
cosidic bonds and occasionally β-(1, 3)-glycosidic bonds [16]. 
Also, hemi-celluloses can have some degree of acetylation, 
for example, in heteroxylan. In contrast to cellulose, the poly-
mers present in hemicelluloses are easily hydrolyzable. These 
polymers do not aggregate, even when they co crystallize with 
cellulose chains.

Lignin is a complex, large molecular structure containing cross-
linked polymers of phenolic monomers. It is present in the pri-
mary cell wall, imparting structural support, imperme-ability, 
and resistance against microbial attack [17]. Three phenyl 
propionic alcohols exist as monomers of lignin: coniferyl al-
cohol (guaiacyl propanol), coumaryl alcohol (p-hydroxyphenyl 
pro-panol), and sinapyl alcohol (syringyl alcohol). Alkyl-aryl, 
alkyl-alkyl, and aryl-aryl ether bonds link these phenolic mono-
mers together. 

REASONS FOR PRETREATMENT:- Lignin is generally ac-
cepted as the ‘glue’ that binds the different components of 
lignocellulosic biomass together, thus making it insoluble in 
water. Lignin has been identified as a major deterrent to en-
zymatic and microbial hydrolysis of lignocellulosic biomass be-
cause of its close association with cellulose microfibrils [18]. It 
was shown that biomass digestibility is increased with increas-
ing lignin removal [19]. In addition to being a physical barrier, 
the harmful effects of lignin include:

 – Nonspecific adsorption of hydrolytic enzymes to “sticky” lig-
nin; 

– Interference with, and non-productive binding of cellulolytic 
enzymes to lignin-carbohydrates complexes; 

– Toxicity of lignin derivatives to microorganisms.
Different feedstocks contain different amount of lignin that 
must be removed via pretreatment to enhance biomass digest-
ibility. The lignin is believed to melt during pretreatment and 
coalesces upon cooling such that its properties are altered; 
it can subsequently be precipitated [20, 21]. Delignification 
(extraction of lignin by chemicals) causes the following effect: 
– Biomass swelling – Disruption of lignin structure – Increases 
in internal surface area – Increased accessibility of cellulolytic 
enzymes to cellulose fibers. Although not all pretreatments re-
sult in substantial delignification, the structure of lignin may be 
altered without extraction due to changes in the chemical prop-
erties of the lignin. The pretreated biomass becomes more di-
gestible in comparison to the raw biomass even though it may 
have approximately the same lignin content as non-pretreated 
biomass. The presence of lignin and hemicellulose makes the 
accessibility of cellulase enzymes and acids to cellulose more 
difficult, thus reducing the efficiency of the hydrolysis process 
[22].

GOALS OF PRETREATMENT: The beneficial effects of pre-
treatment of lignocellulosic materials have been recognized 
for a long time [22]. The goal of the pretreatment process is 
to remove lignin and hemicellulose, reduce the crystallinity of 
cellulose, and increase the porosity of the lignocellulosic mate-
rials. Pretreatment must meet the following requirements: 

(1) Improve the formation of sugars or the ability to subse-
quently form sugars by hydrolysis

(2) Avoid the degradation or loss of carbohydrate
(3) Avoid the formation of byproducts that are inhibitory to the 
subsequent hydrolysis and      fermentation processes

(4) Be cost-effective.

FACTORS AFFECTING DIGESTIBILITY :- Major factors that 
have been identified to influence the digestibility or reactivity 
of lignocellulosic materials are porosity, cellulose fiber crys-
tallinity, lignin content, and hemicellulose content. Prevailing 
hypotheses regarding these factors are oudined below. 

Porosity (Accessible Surface Area): It is generally believed 
that the initial rate of cellulose hydrolysis is a function of the 
specific accessible surface area of cellulose, with the rate in-
creasing with increasing coverage of cellulase enzyme [23]. 
Many techniques have been used to estimate surface area, in-
cluding nitrogen adsorption, mercury porosimetry, dye adsorp-
tion [24.25] and solute exclusion [23, 26, 27]. Results indicate 
that accessible surface area increases following pretreatment, 
although there is disagreement about how much. 

Crystallinity:  Many researchers believe that the rate of cellu-
lose hydrolysis is determined not by the amount of adsorbed 
cellulase enzyme but rather by the extent of cellulose crystal-
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linity (also referred to as the ratio of amorphous to crystalline 
cellulose) [28,29]. This hypothesis is supported by the fact that 
size reduction, which has little effect on accessible surface 
area because of the high length to width ratio of lignocellulosic 
fibers, dramatically improves digestibility. This view is disputed 
by other researchers like Schurz [30] who observe no change 
in crystallinity during hydrolysis and attribute differences in rate 
to differences in the type or quality of surface adsorption. 

Lignin Content: The reactivity of lignocellulosic materials to 
cellulase enzyme action generally varies in negative propor-
tion to lignin content. A large increase in 24-h saccharification 
yields occurs with increasing extent of delignification. The low-
er digestibility of the dried material is attributed to reduced pore 
volume caused by drying. Lignin is hypothesized to interfere 
with hydrolysis by blocking access to cellulose fibers and irre-
versibly binding hydrolytic enzymes [31]. This is supported by 
research showing that cellulase enzyme binds to lignaceous 
materials [32]. The location and nature of lignin-carbohydrate 
bonding may also affect enzymatic digestibility, since materi-
als with similar lignin content such as jute and hay can exhibit 
markedly different digestibilities [33]. It is unclear, however, to 
what extent the presence of lignin physically restricts or other-
wise blocks enzyme binding to lignocellulosic surfaces. 

Hemicellulose Content: Removal of hemicellulose dramat-
ically improves the digestibility of hardwood species [34] by 
increasing porosity and thereby the specific surface area ac-
cessible to hydrolytic enzymes [26, 27]. Digestibility increases 
in an approximately linear fashion with increasing extent of 
xylan removed. There is still debate about which factors most 
influence enzymatic hydrolysis of pretreated lignocellulosic 
materials. In addition to the factors discussed above, the com-
position and amount of extraneous components, which vary 
widely between different biomass types, strongly influence 
resistance to enzymatic attack and/or susceptibility to ther-
mo-chemi-mechanical pretreatments. Often a small fraction of 
a pretreated material remains refractory to enzymatic conver-
sion. Many researchers, including Fan et al. [28] and Lynd [35], 
believe that external surface area and reactivity determine the 
rate and extent of enzymatic hydrolysis. This theory ascribes 
subtheoretical saccharification yields to highly crystalline re-
gions of cellulose that remain impervious to enzymatic attack, 
even following pretreatment. Other researchers hypothesize 
that structural features control the extent to which a lignocel-
lulosic material is accessible to enzymatic attack. Stone et al. 
[23], Grethlein [36], and Grohmann [37], for example, believe 
that the porosity of the lignin-hemicellulose sheath controls 
enzyme accessibility and hydrolysis rates. This view attributes 
subtheoretical yields to regions of cellulose that remain inac-
cessible to enzymatic attack. It is difficult to determine which 
of these hypotheses is correct, especially since the relative 
importance of enzyme accessibility and cellulose crystallinity 
vary depending on the lignocellulosic material used and the 
pretreatment method employed. Examples undoubtedly exist 
where either accessible surface area or reactivity control the 
rate and extent of hydrolysis. However, susceptibility to enzy-
matic hydrolysis is generally affected by both factors.

PRETREATMENT METHODS :- Pretreatment methods can 
be roughly divided into different categories: physical (milling 
and grinding), physicochemical (steam pretreatment/auto-
hydrolysis, hydrothermolysis, and wet oxidation), chemical 
(alkali, dilute acid, oxidizing agents, and organic solvents), 
biological, electrical, or a combination of these. The following 
pretreatment technologies have promise for cost-effective pre-
treatment of lignocellulosic biomass for biological conversion 
to fuels and chemicals.

1. Physical Methods

1.1. Mechanical Comminution: All pretreatment processes 
involve an initial mechanical step in which the biomass is com-
minuted by a combination of chipping, grinding, and milling. 
Steam explosion processes use explosive decompression to 
significantly reduce the particle size of coarsely chopped bio-
mass, whereas other pretreatment processes typically employ 
a secondary grinding or milling step to further reduce the par-
ticle size of chipped biomass. Chipped biomass has a charac-
teristic dimension of 1 cm to 3 cm, in comparison to 0.2 mm to 
2.0 mm for milled or ground material [22]. Power requirements 
for comminution are strongly influenced by particle size and 
biomass type. Power requirements increase rapidly with de-
creasing particle size. Vibratory ball milling was found to be 
more effective than ordinary ball milling in reducing cellulose 
crystallinity of spruce and aspen chips and in improving their 
digestibility [38]. It was proposed that, if the final particle size 
is held to the range of 3-6 mm, the energy input for comminu-
tion can be kept below 30 kWh per ton of biomass. The ener-
gy consumption is higher than the theoretical energy content 
available in the biomass in most cases. Irradiation of cellulose 
by γ-rays, which leads to cleavage of β-1, 4-glycosidic bonds 
and gives a larger surface area and a lower crystallinity, has 
also been tested [39]. This method is far too expensive, how-
ever, to be used in a full-scale process [40].

1.2. Pyrolysis: Pyrolysis has also been used for the pretreat-
ment of lignocellulosic materials. Cellulose rapidly decom-
poses to gaseous products and residual char when biomass 
is treated at temperatures greater than 300 °C [41, 42]. At 
lower temperatures, the decomposition is much slower, and 
the products formed are less volatile. The pyrolysis process 
is enhanced when carried out in the presence of oxygen [42].

2. Physico-Chemical Methods

2.1 Steam Explosion: Steam explosion is the most commonly 
used method for the pretreatment of lignocellulosic materials 
[22]. In this method, biomass is treated with high-pressure 
saturated steam, and then the pressure is suddenly reduced, 
which makes the materials undergo an explosive decompres-
sion. Steam explosion is typically initiated at a temperature of 
160-260 °C (corresponding pressure, 0.69-4.83 MPa) for sev-
eral seconds to a few minutes before the material is exposed 
to atmospheric pressure [43]. The biomass/steam mixture is 
held for a period of time to promote hemicellulose hydrolysis, 
and the process is terminated by an explosive decompression. 
The process causes hemicelluloses degradation and lignin 
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transformation due to high temperature, thus increasing the 
potential of cellulose hydrolysis. Lignin is removed only to a 
limited extent during the pretreatment but is redistributed on 
the fiber surfaces as a result of melting and depolymerization/
repolymerization reactions [44].

Steam provides an effective vehicle to rapidly heat cellulosics 
to the target temperature without excessive dilution of the re-
sulting sugars. The rapid thermal expansion used to terminate 
the reaction opens up the particulate structure of the biomass, 
but enhancement of the digestibility of the cellulose in the pre-
treated solid is only weakly correlated with this physical effect 
[45]. Limitations of steam explosion include destruction of a 
portion of the xylan fraction, incomplete disruption of the lig-
nin-carbohydrate matrix, and generation of compounds that 
might be inhibitory to microorganisms used in downstream 
processes [46]. Because of the formation of degradation prod-
ucts that are inhibitory to microbial growth, enzymatic hydroly-
sis, and fermentation, pretreated biomass needs to be washed 
with water to remove the inhibitory materials along with wa-
tersoluble hemicelluloses[22] The water wash decreases the 
overall saccharification yield through the removal of soluble 
sugars, such as those generated by hydrolysis of hemicellu-
lose.

2.2. Ammonia Fiber Explosion (AFEX): Ammonia fiber ex-
plosion is a physicochemical pretreatment process in which 
lignocellulosic biomass is exposed to liquid ammonia at high 
temperature and pressure for a period of time, and then the 
pressure is suddenly reduced. In a typical AFEX process, 
the dosage of liquid ammonia is 1-2 kg of ammonia/kg of dry 
biomass, the temperature is 90 °C, and the residence time is 
30 min. During pretreatment only a small amount of the solid 
material is solubilized; that is, almost no hemicellulose or lig-
nin is removed. The hemicelluloses is degraded to oligomeric 
sugars and deacetylated [47], which is most likely the reason 
that the hemicellulose is not soluble. The structure of the ma-
terial is changed, resulting in increased water holding capacity 
and higher digestibility [40]. However, the AFEX process was 
not very effective for biomass with higher lignin content (25% 
lignin). Another type of process utilizing ammonia is the ammo-
nia recycle percolation (ARP) method [40, 43]. In this process, 
aqueous ammonia (10-15 wt %) passes through biomass at el-
evated temperatures (150-170 °C) with a fluid velocity of 1 cm/
min and a residence time of 14 min, after which the ammonia is 
recovered. In the ARP method, the ammonia is separated and 
recycled. Under these conditions, aqueous ammonia reacts 
primarily with lignin and causes depolymerization of lignin and 
cleavage of lignin-carbohydrate linkages. Generally, AFEX and 
ARP processes are not differentiated in the literature, although 
AFEX is carried out in liquid ammonia and ARP is carried out 
in an aqueous ammonia solution (10-15%). The ammonia fiber 
explosion pretreatment simultaneously reduces lignin content 
and removes some hemicelluloses while decrystallizing cellu-
lose. The cost of ammonia, and especially of ammonia recov-
ery, drives the cost of the AFEX pretreatment [8].
2.3. Carbon Dioxide Explosion:  In attempts to develop 
improved lignocellulose pretreatment techniques, the idea of 

using supercritical CO2 explosion, which would have a lower 
temperature than steam explosion and possibly a reduced ex-
pense compared to ammonia explosion, was developed. Car-
bon dioxide was suggested to be helpful in hydrolyzing hemi-
celluloses as well as cellulose. Moreover, the low temperature 
prevents any appreciable decomposition of monosaccharides 
by the acid.Upon an explosive release of the carbon dioxide 
pressure, the disruption of the cellulosic structure increases 
the accessible surface area of the substrate to hydrolysis. 
Dale et al.63 used the method to pretreat alfalfa (4 kg of CO2/
kg of fiber at a pressure of 5.62 MPa) and obtained 75% of 
the theoretical glucose released during 24 h of the enzymatic 
hydrolysis. The yields were relatively low compared to those 
of steam or ammonia explosion pretreatments but high com-
pared to that of enzymatic hydrolysis without pretreatment. 
Zheng et al.64 compared CO2 explosion with steam and 
ammonia explosion for pretreatment of recycled paper mix, 
sugarcane bagasse, and repulping waste of recycled paper 
and found that CO2 explosion was more cost-effective than 
ammonia explosion. Further, it did not cause the formation of 
inhibitory compounds that could occur in steam explosion. An 
increase in pressure facilitated faster penetration of CO2 mol-
ecules into the crystalline structures, producing more glucose 
after the explosion. Because CO2 explosion is operated at low 
temperatures, it does not cause degradation of sugars such as 
the degradation of sugars observed with steam explosion due 
to the high temperature involved [14].

3. Chemical Methods

3.1. Acid Hydrolysis: Concentrated acids such as H2SO4 
and HCl have also been used to treat lignocellulosic materi-
als. Although they are powerful agents for cellulose hydrolysis, 
concentrated acids are toxic, corrosive, hazardous, and thus 
require reactors that are resistant to corrosion, which makes 
the pretreatment process very expensive.In addition, the con-
centrated acid must be recovered after hydrolysis to make the 
process economically feasible [43,48]. Dilute-acid hydrolysis 
has been successfully developed for pretreatment of lignocel-
lulosic materials. Sulfuric acid at concentrations usually below 
4 wt % has been of the most interest in such studies as it 
is inexpensive and effective. Dilute H2SO4 has been used to 
commercially manufacture furfural from cellulosic materials 
[49, 50]. Dilute H2SO4 is mixed with biomass to hydrolyze 
hemicellulose to xylose and other sugars and then continues 
to break xylose down to form furfural [8]. The dilute H2SO4 
pretreatment can achieve high reaction rates and significantly 
improve cellulose hydrolysis [51]. Dilute acid effectively re-
moves and recovers most of the hemicellulose as dissolved 
sugars, and glucose yields from cellulose increase with hemi-
cellulose removal to almost 100% for complete hemicelluloses 
hydrolysis. Hemicellulose is removed when H2SO4 is added 
and this enhances digestibility of cellulose in the residual sol-
ids [8]. High temperature in the dilute-acid treatment is favour-
able for cellulose hydrolysis [22]. 

3.2. Alkaline Hydrolysis: Alkali pretreatment processes uti-
lize lower temperatures and pressures than other pretreatment 
technologies [8]. Alkali pretreatment can be carried out at am-
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bient conditions, but pretreatment times are on the order of 
hours or days rather than minutes or seconds. Compared with 
acid processes, alkaline processes cause less sugar degra-
dation, and many of the caustic salts can be recovered and/
or regenerated. Sodium, potassium, calcium, and ammonium 
hydroxides are suitable alkaline pretreatment agents. Of these 
four, sodium hydroxide has been studied the most [52, 53]. 
However, calcium hydroxide (slake lime) has been shown to 
be an effective pretreatment agent and is the least expen-
sive per kilogram of hydroxide. It is possible to recover cal-
cium from an aqueous reaction system as insoluble calcium 
carbonate by neutralizing it with inexpensive carbon dioxide; 
the calcium hydroxide can subsequently be regenerated using 
established lime kiln technology. The process of lime pretreat-
ment involves slurrying the lime with water, spraying it onto the 
biomass material, and storing the material in a pile for a period 
of hours to weeks. The particle size of the biomass is typically 
10 mm or less. Elevated temperatures reduce contact time. 
Lime pretreatment removes amorphous substances (e.g., lig-
nin and hemicellulose), which increases the crystallinity index. 
Chang et al [54] reported correlations between enzymatic di-
gestibility and three structural factors: lignin content, crystal-
linity, and acetyl content. They concluded that (1) extensive 
delignification is sufficient to obtain high digestibility regard-
less of acetyl content and crystallinity, (2) delignification and 
deacetylation remove parallel barriers to enzymatic hydrolysis; 
and (3) crystallinity significantly affects initial hydrolysis rates 
but has less of an effect on ultimate sugar yields. These re-
sults indicate that an effective lignocellulose treatment process 
should remove all of the acetyl groups and reduce the lignin 
content to about 10% in the treated biomass [55]. Therefore, 
alkaline pretreatment can play a significant role in exposing 
the cellulose to enzyme hydrolysis. Lignin removal increases 
enzyme effectiveness by eliminating nonproductive adsorption 
sites and by increasing access to cellulose and hemicellulose. 
Lignin removal increases enzyme effectiveness by eliminating 
non-productive adsorption sites and by increasing access to 
cellulose and hemicellulose. Kong et al [56] reported that al-
kalis remove acetyl groups from hemicellulose (mainly xylan), 
thereby reducing the steric hindrance of hydrolytic enzymes 
and greatly enhancing carbohydrate digestibility. They con-
cluded that the sugar yield in enzymatic hydrolysis is directly 
associated with acetyl group content. Dilute NaOH treatment 
of lignocellulosic materials has been found to cause swelling, 
leading to an increase in internal surface area, a decrease in 
the degree of polymerization, a decrease in crystallinity, sepa-
ration of structural linkages between lignin and carbohydrates, 
and disruption of the lignin structure[57]. The optimal particle 
size and alkali loading in the RF pretreatment were determined 
to be 0.25-0.50 mm and 0.25 g of NaOH/g of biomass, re-
spectively. Ammonia has also been used as a pretreatment to 
remove lignin.

3.3. Oxidative Delignification: Hydrogen peroxide pretreat-
ment solubilises lignin component to a greater extent and gen-
erates highly coloured Coir pith Black Liquor’ as filtrate from 
which lignin component can be recovered by acid precipitation 

method. 3g each of coir pith were pretreated with100ml solu-
tion of varying H2O2 strengths of 2%, 5 %, 10 % and 20 % 
respectively inErlenmeyer flasks. pH of solutions was adjusted 
initially to 11.5 using NaOH and treatment was carried out for 
a time duration of 10 hours with slight shaking at regular inter-
vals. The residue was filtered and filtrate
Collected as ‘Coir pith Black Liquor’ (CBL) in amber coloured 
bottles. The residue was further washed with slightly acidified 
tap water until neutral pH was obtained and dried in a hot air 
oven at 600C [58].

4. Biological Method : Biological treatment using various 
types of rot fungi, a safe and environmentally friendly method, 
is increasingly being advocated as a process that does not 
require high energy for lignin removal from a lignocellulosic 
biomass, despite extensive lignin degradation [59]. In biologi-
cal pretreatment processes, microorganisms such as brown-, 
white-, and soft-rot fungi are used to degrade lignin and hemi-
cellulose in waste materials [9]. Brown rots mainly attack cel-
lulose, whereas white and soft rots attack both cellulose and 
lignin. Lignin degradation by white-rot fungi occurs through the 
action of lignin-degrading enzymes such as peroxidases and 
laccase[60] These enzymes are regulated by carbon and nitro-
gen sources. White-rot fungi are the most effective for biologi-
cal pretreatment of lignocellulosic materials [57]. The white-rot 
fungus P. chrysosporium produces lignindegrading enzymes, 
lignin peroxidases and manganese-dependent peroxidases, 
during secondary metabolism, in response to carbon or nitro-
gen limitation [61]. Both enzymes have been found in the ex-
tracellular filtrates of many white-rot fungi for the degradation 
of wood cell walls [62, 63]. The white-rot fungus P.chrysos-
porium produces lignindegrading enzymes, lignin peroxidases 
and manganese-dependent peroxidases, during secondary 
metabolism, in response to carbon or nitrogen limitation [61]. 
Both enzymes have been found in the extracellular filtrates of 
many white-rot fungi for the degradation of wood cell walls [62, 
63] degrading any lignocellulosic material, as their dependen-
cy on nitrogen is comparatively lower [64].

CONCLUSION: Cellulose crystallinity, accessible surface 
area, protection by lignin, and cellulose sheathing by hemicel-
luloses all contribute to its resistance of biomass to enzymat-
ic hydrolysis. The developments of advanced pre-treatment 
technologies that control mechanisms, are tuned to unique 
characteristics of different types of biomass and minimize 
cost are still needed. The ultimate goal is the efficient frac-
tionation of lignocellulose into multiple streams that contain 
value-added compounds in concentrations that make puri-
fication, utilization, and/or recovery economically feasible. 
Greater fundamental understanding of the chemical and 
physical mechanisms that occur during pre-treatment along 
with an improved understanding of the relationship between 
the chemical composition and physico-chemical structure 
of lignocellulose on the enzymatic digestibility of cellulose 
and hemicellulose is required for the generation of effective 
pre-treatment models. Predictive pre-treatment models will 
enable the selection, design, optimization, and process control 
pre-treatment technologies that match biomass feedstock with 
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the appropriate method and process configuration [8]. Solids 
from H2SO4, NaOH, and H2O2 pre-treatments showed sig-
nificant lignin degradation and/or high sugar availability and 
hence were hydrolyzed more readily by Celluclast 1.5 L and 
Novozym 188. Sulphuric acid pre-treatment resulted in the 
highest xylan reduction (95.2% for 2% acid, 90 min, 121 °C/15 
psi) but the lowest cellulose-to-glucose conversion during hy-
drolysis (23.9%). Sodium hydroxide pre-treatment resulted in 
the highest level of delignification (65.6% for 2% NaOH, 90 
min, 121 °C/15 psi) and cellulose conversion (60.8%). Hy-
drogen peroxide pre-treatment resulted in significantly lower 
delignification (maximum of 29.5% for 2%, 30 min, 121 °C/15 
psi) and cellulose conversion (49.8%) than sodium hydroxide 
pre-treatment [14].
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