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From Editor’s Desk
Dear Esteemed Reader,
It is indeed my privilege to welcome you to explore and publish in our journal, Madhav Research
and Review: A multidisciplinary International Journal, with a view to strengthen the research work
at the global level.
The main purpose behind the publication of MRR is aiding, coordinating and promoting research and
development in the rural areas with an intention to publish research articles, review articles and
short communications, focusing on original work and thought. We are dedicated to promoting
research activities and innovative procedures which help academic fraternity in updating knowledge,
upgrading the skills and developing a research temperament.
Emphasizing on the promotion of multidisciplinary articles of thought provoking nature, we extend
our boundaries right from humanities, social sciences, commerce, management,engineering,
medical sciences to basic and applied sciences. There is a great need to explore innovative ideas.
We enthusiastically welcome researchers and innovative thinkers to join us on a journey to reach to
new heights.
We also welcome readers’ valuable comments/criticisms to make our expressions more authentic
and logical.
The articles received undergo thorough screening and proper editing by the review panel so that
proper academic standard is maintained.
I conclude with a note of heartfelt gratitude to the eminent members of advisory board and the
review panel, members of the editorial board, technical team, esteemed authors and the well
wishers, who have directly or indirectly contributed to this issue.
Best wishes.

Sincerely
Vikas Kaushik
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Vermiculture technology by tribal farmers in Sirohi district of
Rajasthan
Govind Kumar Gupta, Suchi Bhatnagar and Meena Maru
Assistant Professors
Department of Life Sciences, Madhav University, Pindwara, Sirohi (Rajasthan)
e-mail:govind.shah1987@gmail.com

Abstract
The present study was conducted in Pindwara town of Sirohi district of Rajasthan during the year 2017- 18.
Based on highest number of adopted technology for vermicomposting, ten villages namely Sadalwa, Amli,
Thandi Beri, Sabela, Malap, Kundal, Varli, Pahar Kalan, Bhadaveri, Cheeniya Band were selected and from
each village, fifteen farmers were selected randomly. The total sample size constituted 150 respondents for the
study. The data were collected using pre-tested structured interview schedule personally. The collected data
were analyzed using appropriate statistical tools. The results of the study revealed that, about 70 percent of the
farmers were between medium to high knowledge category about vermicomposting but are not too much aware
of technical knowledge of it. The present study was undertaken to learn the extent of adoption of different
technology renamed by scientist and found the adoption gap in aware practices.

Keywords: Vermicomposting, Pindwara, Sirohi
Introduction
Vermiculture is the science of cultivating
earthworms which feed on waste material and soil
and release digested food material back into the
soil, thereby producing compost rich in nutrients.
Worms are natural polishers of the soil throughout
the day and night, maintaining the fertility of the
soil1,2. Vermiculture is considered a proven
technology for increasing production and
productivity of different crops. The use of
vermicompost is of recent origin and thus many
farmers are not even aware of its advantages. One
of the major goals of extension is to get new and
profitable technology adopted by farmers. Some
agencies such as SAUs, ICAR institutes, NGOs are
working
to
disseminate
and
popularize
vermiculture technology among the farming
community1-4.The technology involves a simple
procedure of compost preparation, skills which can
be easily learned and mastered by users. There may
be some factors like lack of skill in making
compost, poor economic condition or lack of
knowledge about operation and use, which restrict
farmers. The present study was undertaken to learn
the extent of adaptation of different practices of the
technology recommended by scientists and find the
adaptation gap in various practices. The specific
objective was to find the extent of adoption of
vermiculture technology.

Research Methodology
The study was conducted in purposely selected
Pindwada Panchayat Samiti in Sirohi district of
Rajasthan. Ten villages of Panchayat Samiti were
selected on the basis of maximum work done in
vermiculture by various organizations. The random

sampling procedure was used to select respondent.
Thus the study sample comprised of 150
respondents.
Well-structured
meetings
of
respondents were organized by Panchayat
members. Data were collected, analyzed and
tabulated to achieve the study objective.
Adoption
count

Adoption
Score

F

Percentage
(%)

Low

37.24

46

30.66

Medium

26.75 –
41.70

80

53.33

High

>41.70

24

16

150

100

Total

Table 1 Distribution of respondents on basis of
adoption of vermin culture technology. (Format is
copyright by Karan et al 2008)

Results and Discussion
Results obtained from table 1 shows that more than
half of total respondents (53.33%) fell in the
category of medium level of adaptation of
technology.On the other hand 16% came from the
high adaptation group of vermiculture technology.
30.66% respondents showed low level of
technology adaption. Based on data in table 1, it
may be concluded that the majority of respondents
water medium level adopters of vermiculture
technology and there was a tremendous adoption
gap among farmers which required more
knowledge about it.
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Scientific
method
adopted
Beds under
natural
shade
Raised Beds
Treatment
of raw
materials
Preparation
before
treatment of
beds
Beds near
water source

Sprinkling water
on beds regularly

MPS(Mean
percent
score)

Rank

Adoption
Gap %

32.66

5

67.34

52.91

2

47.09

52.67

3

47.33

47.33

4

52.67

62.50

1

37.50

Table 2 Adoption of scientific recommendations
regarding preparation of beds and raw material for
composting (Format is copyright by Karan et al
2008)
An observation of data in table 2 reveals that a
comparatively higher number of respondents (MPS
62.50) adopted the scientific recommendation of
making beds near water sources. This was followed
by respondents (MPS 52.91) who constructed
raised beds as per the recommendation. It is also
notable that almost half of respondents (MPS
47.33) followed the preparation before treatment of
beds.
The data further indicates that the maximum
adoption gap (67.34%) was found in the practices
of beds under natural shade. Similarly 37.50% of
respondents
did
not
follow
scientific
recommendation of beds near water source.
Practice
Pretreatment of
beds before filling
Use
of
mild
insecticide
or
neem leaves for
pretreatment
Use of 2’’ layer of
agricultural waste
on beds
Use of thick layer
of cow dung to
cover agricultural
waste

MPS
57.91

75.17

Rank
6

2

Adoption
Gap %
42.09

24.83

66.63

4

33.67

79.38

1

20.64

Keeping
beds
moist for 2 – 3
days

Placing
thick
layer
of
earthworms
on
one side of bed
Covering surface
of bed with waste
material
Sprinkling beds
with clean water

70.00

3

30.00

49.81

9

50.19

61.25

5

39.75

55.83

7

44.17

51.25

8

48.75

Table 3 Adoption of scientific recommendations
regarding preparation of filling beds. (Format is
copyright by Karan et al 2008)
An observation from the data in table 3 revealed
that the maximum level of scientist adoption were
observed , regarding use of mild insecticide or
neem leaves for pretreatment and use of thick layer
cow dung to cover agriculture waste. Both these
aspects were accorded first rank with an adoption
gap of 24.83 percent and 20.64 percent each. This
was followed by the practices of using sprinkling
water on beds regularly with MPS 70.00 leading to
an adoption gap of 30 percent. Similarly, the
recommendation of placing a thick layer of
earthworms on one side of the bed was adopted by
a considerable number of respondents MPS.
Practice
Watering beds to
maintain
temperature
and
humidity
Filling beds to a
recommended level
Keeping beds free
from
unwanted
plants
Keeping beds and
surroundings clean

Adoption
Gap %

MPS

Rank

54.16

1

45.84

41.25

3

58.75

52.17

2

47.83

37.15

4

62.85

Table 4 Adoption of scientific recommendations
for proper maintenance of beds. (Format is
copyright by Karan et al 2008)
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Both these aspects Watering beds to maintain
temperature and humidity and Keeping beds free from
unwanted plants were accorded first and second
rank with an adoption gap of 45.84 percent and
47.83 percent each. This was followed by the
Filling beds to a recommended level and keeping
beds and surroundings clean with an adoption gap
of 58.75 percent and 62.85 percent each.
Practice
Stop watering over
prepared
vermicompost
at
appropriate time
Separating
earthworms
Putting
vermicompost on
pukka/plastic
/
rocky floor
Keeping
vermicompost away
from 4-5 hours for
separation
of
earthworm
Refilling of beds
same day
Using
vermicompost
in
different
crops
including
vegetables
and
fruits
Drying
of
vermicompost for
3-4 days before
storage
Storage of
vermicompost in
cold place or under
shade
Watering and
giving soft organic
feed to earthworms
during
transportation

MPS

Rank

Adoption
Gap

58.76

3

41.24

68.74

1

31.26

54.98

6

45.02

56.10

5

43.90

00

9

67.45

2

32.55

52.76

8

47.24

56.56

4

43.44

53.81

7

46.19

Table 5 Adoption of scientific recommendations
regarding proper vermicompost. (Format is
copyright by Karan et al 2008)
Separating earthworms was first rank with an
adoption gap of 31.26 percent. It was followed by
using vermicompost in different crops including
vegetables and fruits with an adoption gap of 32.55
percent.
Stop
watering
over
prepared
vermicompost at appropriate time was adopted
with a gap of 41.24 percent. No any adoption rate

was found in case of refilling of beds same day that
was zero percent.

Conclusion
Results mentioned in the tables from 1 to 5 show
the adoption of different aspects of vermiculture
technology. A significant adoption gap is observed
in almost all the practices. The reason behind it
might be due to farmers’ poor knowledge or lack of
skills
in
performing
different
practices
recommended by scientists. It is therefore
suggested that knowledge and competencies of
farmers who are using vermiculture technology
should be improved by various means of transfer of
technology.
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A comparative study of Qualitative Aspects of Teachers’ Training
Colleges of Rajasthan
Deepak Pancholi
Assistant Professor, Faculty of Education and Physical Education, Madhav University
Pindwara, Sirohi (Rajasthan)
e-mail: deepakpancholi0@gmail.com

Abstract
The present study was conducted to know the qualitative aspects in teachers’ training colleges of Rajasthan
state. The sample of study consists of student-teachers of ten B.Ed. colleges affiliated to MLSU, Udaipur and
MDSU, Ajmer. The investigator used the stratified random sampling technique for selection of the sample.
Survey method was used to collect data under the present investigation. Self-made Qualitative Inventory was
used as Tool of Study. Mean. S.D and‘t' values were calculated on scores of qualitative aspects perceived by
student-teachers for statistical analysis. The findings of present study shows the significant Qualitative
difference between Grant-in-aid v/s Self-Financed, Male v/s Female and Grant-in-aid (Male v/s Female).
Keywords: Qualitative Aspects

Introduction
Quality has become the important element in the
context of new social realities. Quality
management plays a strategic role in educational
organization to achieve higher standard (Gilbert.
1993). A large number of foreign universities are
offering their programs in India. The emergence of
I.T. has prompted multinational universities, both
conventional and distance education mode, to offer
their programmes in India. These institutions will
compete with Indian local institutions and the
concept of quality is going to determine their
future.
Quality control has become a necessity in the
present age. To enhance quality of higher
education, a university needs huge amount of
funds. Funds are needed for improving the quality
of academic and
physical infrastructure
modernizing our laboratories, library and
classrooms and payment of salaries to teaching and
non-teaching staff and so on.
Solanki (1992) studied the relationship
between educational management and

organizational climate of secondary school. The
finding indicated that- (i) The secondary school
differed among themselves in their organizational
climate; (ii) The organizational climate of
secondary school appeared to be independent of
organizational management, place of school,
gender of students and population.
Kumar S. (2002) studied the organizational
commitment, attitude towards work and job
satisfaction of post graduate teachers and showed
the moderate correlation between organizational
commitment and job satisfaction which shows that
the teachers who are more committed towards
organization are more satisfied with their job.
Kumar and Naik (2004) studied the
organizational commitment, attitude towards work
and job satisfaction of post graduate teachers. The
correlation between organizational commitment
and job satisfaction is moderate which shows that
the teachers who are more committed towards
organization are more satisfied with their job. The
organizational commitment is moderately related to
attitude towards work.

Objectives
Following are the objectives for this study.
 To compare the qualitative aspects, based on
the perception of student-teachers of selffinanced and government aided B.Ed.
Colleges.
 To compare the qualitative aspects, based on
the perception of student-teachers of B.Ed.
Colleges by assessing the Science and Arts.
 To compare the qualitative aspects, based on
the perception of student-teachers of B.Ed.
Colleges on the basis of gender.





To compare the qualitative aspects, based on
the perception of student-teachers of selffinanced B.Ed. Colleges on the basis of
gender.
To compare the qualitative aspects based, on
the in perception of student-teachers of
government aided B.Ed. Colleges on the basis
of gender.

Madhav Research Review: A Multidisciplinary International Journal
ISSN -2455-5851(online)

Hypotheses






There is no significant difference in qualitative
aspects based on the perception of studentteachers of self- financed and government aided
B.Ed. Colleges.
There is no significant difference in qualitative
aspects based on the perception of studentteachers of B.Ed. Colleges on the basis of
faculty i.e. Science and Arts.
There is no significant difference in qualitative
aspects based on the perception of student-
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teachers of B.Ed. Colleges on the basis of
gender.
There is no significant difference in qualitative
aspects based on the perception of studentteachers of self- financed B.Ed. Colleges on the
basis of gender.
There is no significant difference in qualitative
aspects based on the perception of studentteachers of government aided B.Ed. Colleges on
the basis of gender.

Method
Survey method was used to collect data under the present investigation.

Tools of Study
Self-made Qualitative questionnaire.

Sample and Sampling Techniques
Present investigation consists of student teachers of ten B.Ed. Colleges affiliated to MLSU, Udaipur and
MDSU, Ajmer. The investigator used the stratified random sampling technique for selection of the sample.

Statistical analysis
Mean, Standard Deviation and ‘t' values were calculated from the perceived data.
Table: Detail of Sample Description of Qualitative Aspects Perceived by Student Teachers
S.No.
Types of Colleges
N
M
S.D.
t
1.
Grant-in-aid
300
29.99
8.13
2.99*
Self-Financed
300
25.34
7.32
2.
Science
300
27.12
8.87
1.32
Arts
300
24.67
8.21
3.
Male
300
31.81
7.11
3.87*
Female
300
30.23
6.92
4.
Grant-in-aid
Male
200
35.97
7.44
3.98*
Female
200
31.56
5.28
5.
Self-Financed
Male
200
33.15
6.58
1.76
Female
200
28.41
7.67
* Significant at 0.01 level of significance
‘t’-value=0.01=2.63
0.05=1.98

Findings
 The significant qualitative difference has
been found between the self-financed and
government aided teacher training
College. The student-teachers of selffinanced
Colleges
posses’
better
perception than government aided teacher
training Colleges
 The insignificant qualitative difference has
been found between the Science and Arts
faculty based student teachers.
 The significant qualitative difference has
been found between the male and female
student-teachers of teacher training
Colleges. The male student teachers have

better perception than female student
teachers of teacher training Colleges.
 The insignificant qualitative difference has
been found between the male and female
student-teachers of self-financed teacher
training College.
 The significant qualitative difference has
been found between the male and female
student-teachers of government aided
teacher training Colleges. the male
student-teacher
perceived
better
qualitative aspects than female student
teachers of government aided teacher
training College.
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ty lalk/ku laj{k.k ls vuqlwfpr tutkfr;ksa dh vkfFkZd fLFkfr ij izHkko
vfyjktiqj ftys ds tkscV fodkl[k.M ds fo’ks"k lanHkZ esa
nsosUnz eq>kYnk
Lkgk;d vkpk;Z ,oa foHkkxk/;{k] Hkwxksy&foHkkx]
Ekkufodh ,oa lkekftd foKku ladk;]
Ekk/ko fo”ofo|ky;] fi.MokM+k ¼jktLFkku½
e-mail: devendramuzalda@gmail.com

lkjka’k
if”peh e/;izns”k dk vfyjktiqj ftyk tks f”k{kk dh deh] xjhch vkSj lalk/kuksa dh deh ds fy, tkuk tkrk Fkk] ds
vUrxZr tkscV fodkl[k.M esa vf/kdk”k Hkwfe igkM+h] iFkjhyh o vuqitkÅ gS] ftlesa dsoy o’kkZ ij fuHkZj [kjhQ dh Qlysa
gh ys ikrs Fks rFkk o’kZ ds vU; efguksa esa dk;Z ds fy, tutkfr;ksa dks vU;= txg ij iyk;u djuk iM+rk Fkk A
fodkl[k.M ds 80 izfr”kr tutkrh; ifjokjksa dh vkfFkZd fLFkfr cgqr gh [kjkc FkhA
vfyjktiqj ftysa esa tu lalk/ku ds fy, tyxzg.k izca/ku fe”ku ds varxZr dk;Z lapkfyr gSa] muds }kjk tyxzg.k
fodkl ds fy, xzke Lrjksa ij Lo;a lgk;rk lewg ,oa mi;ksxdrkZ lewg ds ek/;e ls tyxzg.k fodkl lfefr ds fn”kk
funsZ”ku esa tyxzg.k ds fofHkUu dk;Zdzeksa dks d`f’k fodkl ds vraxZr mRiknu {kerk c<kus rFkk d`f’k ds ek/;e ls
tyxzg.k {ks=ksa esa vk; l`tu gsrq ljdkj }kjk dbZ dne mBk;s x;s gSa ftuds ek/;e ls tutkrh; ifjokjksa dh vkfFkZd
fLFkfr esa lq/kkj vk lds o lkFk gh iyk;u Hkh jksdk tk ldsA
v/;;u {ks=
vfyjktiqj ftyk e/;izns”k ds if”peh Hkkx esa fLFkr
gSA 2008 esa >kcqvk ftys ls vyx gksdj vfyjktiqj
,d ftys ds :i esa vfLrRo esa vk;k A ;g ftyk 220
18** mÙkj ls 740 21** iwohZ ns”kkUrj ds e/; fLFkr gSA
p;fur tkscV fodkl[k.M vfyjktiqj ftyk eq[;ky;
ls iwohZ fn”kk esa fLFkr gSA {ks= dk vf/kdka”k Hkw&Hkkx
igkMh] iFkjhyk ,oa vuqitkÅ feÍh ;qDr gSA
vfyjktiqj fodkl[k.M dk HkkSxksfyd {ks=Qy 2165 oxZ
fdeh ¼836 oxZehy½ gSA ftlesa o’kZ 2011 dh tux.kuk
ds vuqlkj yxHkx 728677 O;fDr fuokl djrs gaSA dqy
tul[a;k esa vuqlwfpr tutkfr 87 izfr”kr gSaA
fodkl[k.M tkscV ds p;fur xzkeksa esa xzke fu;Fky 16
fd +eh iwohZ fn”kk esa] xzke cj[ksM+k 12 fd +eh nf{k.kh iwoZ
esa] xzke pxnh 8 fd +eh if”peh fn”kk esa o xzke nsnyk
6 fd +eh nf{k.kh fn”kk esa fLFkr gS] tks ;kstuk ykxw gksus
ls vyx igpku cuk jgs gaSA
mÌs’;



tyxzg.k ;kstuk ykxw gksus ls tutkrh; ifjokjksa
ds Qly mRiknu esa gksus okys ifjorZu dk
v/;;u djuk
ty lalk/ku ls vuqlwfpr tutkfr;ksa dh
vkfFkZd fLFkfr ij iM+us okys izHkkoksa dk v/;;u
djuk

'kks/k izfof/k
 v/;;u dk lexz % & tkscV
fodkl[k.M ds tutkrh; ifjokjksa
dk v/;;uA
 v/;;u dh bdkbZ % & tutkrh;
ifjokjA
fun’kZu
“kks/k i= ds fy, e/;izns”k ds vyjktiqj ftys ds
tkscV fodkl[k.M dk p;u mn~ns”;iw.kZ fun”kZu fof/k
}kjk fd;k x;k gSA p;fur fodkl[k.M esa ls v/;;u
ds mn~ns”;ksa dh iwfrZ ds fy, nks xk¡o ,sls fy, x,
ftuesa tyxzg.k ;kstuk ykxw gS& ¼1) fueFky ¼2)
cj[ksM+k rFkk nks xkao ,sls fy, x;s ftuesa tyxzg.k
;kstuk ykxw ugha gS& ¼1) pxnh ¼2) nsnyk A bl
rjg ls v/;;u ds fy, pkj xk¡oksa dk p;u mn~ns”;iw.kZ
fun”kZu fof/k }kjk fd;k x;k gSA p;fur xk¡oksa esa dqy
526 tutkrh; ifjokj fuokl djrs gSaA ,sls nks xk¡o
ftuesa tyxzg.k ;kstuk ykxw gS] muesa 270 ifjokj
fuokl djrs gaS rFkk ,sls nks xkao ftuesa tyxzg.k
;kstuk ykxw ugha gSA muesa 256 ifjokj fuokl djrs gSaA
mu lHkh ifjokjksa esa ls dqy 100 ¼50 $ 50 ½ ifjokjksa
dk nSo fun”kZu fof/k }kjk p;u fd;k x;k gSA
vk¡dM+ksa ds lzksr
/;;u gsrq ladyu ds fy, fo’k; dh vko”;drk dks
/;ku esa j[krs gq, fofHkUu i)fr;ksa dk iz;ksx fd;k x;k
Gsa
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 izkFkfed lzksr
izkFkfed lzksr ds varxZr v/;;u ls
lEcfU/kr fofHkUurk dks ns[kdj O;fDrxr
lEidZ }kjk lk{kkRdkj vuqlwfpr] lewg
ppkZ ,oa voyksdu tSls vuqla/kku
midj.kksa dk iz;ksx fd;k x;k gSA
 f}rh;d lzksr %&
f}rh;d vk¡dM+ksa ds ladyu ds fy,
iqLrdksa] i=&if=dkvksa] xtsfV;j] jktho
xka/kh izca/ku fe”ku foHkkx dk lgkjk fy;k
x;k gSA
fo’ys"k.k lkjka’k
xkao ftuesa tyxzg.k ;kstuk ykxw gksus ls Qly
mRiknu esa ifjorZu vk;k gSA ;kstuk ds ykxw gksus ds
iwoZ ,oa i”pkr [kjhQ ,oa jch dh Qlyksa esa ykxr vkSj
mRiknu esa vkus okys ifjorZuksa dks fuEu rkfydkvksa ls
Li’V fd;k x;k gSA

tyxzg.k ;kstuk ds i”pkr&
24700 $ 27100 ¾ 51800
¾ 51800 @ 78
¾ 664 :i;s
664 – 442 ¾ 222 :i;s] 222 x 100@442 ¾ 50-22 %
4- jch mRiknu
tyxzg.k ;kstuk ds iwoZ&

[kjhQ d`f"k {ks= 152 gsDVs;j
1- [kjhQ ykxr &
tyxzg.k ;kstuk ds iwoZ&
24700 $ 26100 ¾ 50800
50800 @ 152 ¾ 334-21
¾334 :i;s
tyxzg.k ;kstuk ds i”pkr&
34500 $ 36900 ¾ 71400
71400 @ 152 ¾ 469 +73
¾ 470 :i;s
470 – 334 ¾ 136 :i;s] 136 x 100@334 ¾ 40 +71%

5731 – 3218 ¾ 2513] 2513 x 100@3218 ¾ 78-09 %
jch {ks= 78 gsDVs;j mÙkjnkrkvksa ds ikl miyC/k gSA
tyxzg.k ;kstuk ds iwoZ 50-22 % rFkk i”pkr 78-09% gS]
tks 27-87% c<+k gSA

2- [kjhQ mRiknu
tyxzg.k ;kstuk ds iwoZ&
250600 $ 247010 ¾ 497610@152
¾ 3273 +75
¾ 3274 :i;s
tyxzg.k ;kstuk ds i”pkr&
324000 $ 369000 ¾ 693000@152
¾4559-2
¾ 4560 :i;s
4560&3274=1286 :Ik;s] 1286 x 100@3274=39-27 %
[kjhQ d`f’k {ks= 152 gsDVs;j mÙkjnkrkvksa ds ikl
miyC/k gS] tyxzg.k ;kstuk ds i”pkr ykxr 40-71
izfr”kr c<+h rFkk mRiknu 39-27 izfr”kr vf/kd gks jgk
gSA
3- jch Ñf"k {ks= 78 gsDVs;j
tyxzg.k ;kstuk ds iwoZ&
16600 $ 17900 ¾ 34500
¾ 34500@78
¾ 442 :i;s

122000 $ 129000 ¾ 251000
251000 @ 78 ¾ 3217-94 :i;s
¾ 3218 :i;s
tyxzg.k ;kstuk ds i”pkr&
216000 $ 231000 ¾ 447000
447000 @ 78 ¾ 5730 + 76
¾ 5731 :i;s

flafpr Hkwfe gsrq ty lzksr
tu xkaoks esa tyxzg.k ;kstuk pkyw gSA mudk xkaoksa esa
ty lzksr ds :i esa 34 izfr”kr dq¡vksa ls] 12 izfr”kr
ugjksa l]s blds vykok V~;wcosy] ufn;ksa ukyksa ls flapkbZ
dh lqfo/kk izkIr gSA ysfdu] ftu xkaoksa esa tyxzg.k
;kstuk pkyw ugha gSA ogk¡ ij rks dsoy 31 izfr”kr Hkwfe
ij gh flapkbZ gksrh gSA LVkiMse vkSj rkykckas dh la[;k
cgqr gh de gSA
d`f"k mRiknu
losZ{khr {ks= ds mÙkjnkrkvksa dh vkenuh dk tfj;k
eq[; :i ls d`f’k mRikfnr Qlysa gSaA ysfdu bl {ks=
esa Hkwfe de mitkÅ gksus ls mlls de mRiknu feyrk
gSA ftu xk¡oksa esa Qlyksa dk izfr gsDVs;j mRiknu
vf/kd gS rFkk mRiknu ds lkFk&lkFk ykxr Hkh vf/kd
yxh gSA ftu xk¡oksa esa tyxzg.k ;kstuk ykxw ugha gSA
mu xk¡oksa esa Qlyksa dk mRiknu de gSA lkFk gh ykxr
Hkh de yxh gSA
fu"d"kZ ,oa lq>ko
if”pe e/;izns”k dk vfyjktiqj ftyk tks fd lalk/kuksa
dh deh xjhch vkSj vf”k{kk ds fy, tkuk tkrk Fkk
ysfdu] vkt fodkl ds ekeys esa vyx igpku cuk jgk
gSA v/;;u {ks= vfyjktiqj ftys ds tkscV fodkl[k.M
ds varxZr vf/kdka”k Hkw Hkkx igkM+h] iFkjhyk ,oa
vuqitkÅ gS] ftlesa ;gk¡ ds tutkrh; ifjokj viuh
vkthfodk ds fy, dsoy [kjhQ ds ekSle esa o’kkZ
vk/kkfjr [ksrh djrs Fks rFkk o’kZ ds vU; eghuksa esa dk;Z
ds fy, ckgj iyk;u dj tkrsa Fks ftlls] mudh
lkekftd vkfFkZd fLFkfr detksj cuh jgrh FkhA
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'kklu }kjk fopkj fd;k x;k fd o’kkZ ty dk leqfpr
laxzg.k o’kkZ _rq esa dj fy;k tk;s rks jch ds ekSle esa
dqN Qlysa yh tkrh ldrh gaS ftlls tutkrh;
ifjokjksa dk iyk;u :dsxk rFkk os [ksrh dks LFkkf;Ro
nsdj viuh lkekftd vkfFkZd fLFkfr etcwr djsaxsA
lq>ko
izLrqr “kks/k v/;;u ls izkIr fu’d’kksZa ds vk/kkj ij
“kklu }kjk fdz;kfUor tyxzg.k ;kstukvksa ds fy,
fuEufyf[kr lq>ko izLrqr gSa &
 ftu xkaoks esa txzg.k ;kstuk ykxw gSa] mu xk¡oksa
esa dqvksa ,oa gS.MiEiksa ds ty esa c<ksrjh gqbZ
gSA ftu xk¡oksa esa tyxzg.k ;kstuk ykxw ugha
gSA mu xkaoksa esa dqavkssa ,oa gS.MiEiksa ds Hkw
tyLrj esa fxjkoV vk;h gSA vr% tgk¡
tyxzg.k ;kstuk ykxw ugha gSA ogka ij Hkh
ykxw gksuh pkfg,] ftlls ogk¡ ds Hkw &
tyLrj esa o`f) gks lds A
 ftu xkaoksa esa tyxzg.k ;kstuk ykxw gSA mu
xk¡oksa esa Qly mRiknu esa o`f) gqbZ gSA lkFk
gh mRiknu ds lkFk lkFk ykxr Hkh c<+h gSA
[kjhQ o jch dh nksuksa Qlyksa esa mRiknu
cgqr gh de gksrk gSA vr% tyxzg.k ;kstuk
ykxw ugha gS] ogka ij Hkh ykxw gksuh pkfg,
ftlls dh mRiknu esa c<+ksrjh gks lds A
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Hkkjr dh lhekar ifjfLFkfr;ksa dk vkarfjd lqj{kk ij izHkko
fonq"kh vkesVk

Lkgk;d vkpk;Z] fgUnh foHkkx] ek/ko fo”ofo|ky;] fi.M+okMk
e-mail: vidusheeameta@gmail.com

lkjka’k
Hkw & Hkkx dh n`f’V ls Hkkjr fo”o dk lkrok¡ cM+k ns”k gSA Hkkjr dh mÙkjh & if”peh lhek ij ikfdLrku] vQxkfuLrku]
mÙkjh & iwohZ lhek ij phu] usiky] HkwVku] iwohZ lhek ij E;k¡ekj] ckXayk ns”k nf{k.kh lhek ij Jhyadk ns”k fLFkr gSaA bu
ns”kksa dh vkarfjd ifjfLFkfr;k¡ o Hkkjr ds lkFk lac/k Hkkjr dh vkarfjd lqj{kk dks lh/ks izHkkfor djrs gSaA usiky] HkwVku
tgk¡ Hkkjr ds fy, lqj{kk nhokj dk dke dj jgs gSa] ogha vU; ns”kksa ds lkFk lhek fookn ,oa vkilh erHksn fo|eku gSaA
bu ns”kksa dh vkarfjd vjktdrk o Hkkjr ls erHksnksa ds dkj.k gesa lhek ikj la?k’kZ] ?kqliSB] vkradokn] uDlyokn]
mxzoknh geyksa] rLdjh o tkyh uksVksa dk O;kikj tSlh leL;kvksa ls tw>uk iM+ jgk gSA
izLrqr “kks/k i= esa iMkSlh ns”kksa ds dkj.k mith Hkkjr dh lhekar ifjfLFkfr;ksa ls izHkkfor Hkkjr dh vkrafjd
lqj{kk dk fo”ys’k.k fd;k x;k gSA orZeku esa Hkkjr nqtsZ; lqj{kk pqukSfr;ksa dk lkeuk dj jgk gSA ,yvkslh ij vfrdze.k
o voS/k dCtsa tSlh ?kVuk,¡ {kS=h; v[k.M+rk ds fy, xaHkhj iz”u fpg~u [kM+k dj jgh gaSA phu dk vkfFkZd “kfDr ds :Ik
esa mHkjuk Hkkjr dh vFkZO;oLFkk ij geyk lkfcr gks jgk gSA ekvksoknh] fyV~Vs ,oa vU; vkradoknh laxBu vjktd
fLFkfr iSnk dj ns”k dks [kks[kyk cuk jgs gSaA Hkkjr dh orZeku lhekar ifjfLFkfr;k¡ gekjs ns”k dks HkkSxksfyd] jktuhfrd]
vkfFkZd] /kkfeZd o lkaLÑfrd Lrj ij fujUrj pqukSrh ns jgh gSaA ;g leL;k “kh?kz lek/kku ek¡xrh gSA
dqath 'kCn % lhekar ifjfLFkfr] vkarfjd lqj{kkA
Hkkjr Hkw&Hkkx dh n`f’V ls fo”o dk lkrok¡ cM+k ns”k gSA
;g prq’dks.kh; vkÑfr ds lkFk viuk vfLrRo cuk,
gq, gSA Hkkjr dh lhek,¡ fofHkUu HkkSxksfyd ifjfLFkfr;ksa
dk fuekZ.k djrh gSaA ns”k dh lhek,¡ izkÑfrd vkSj
ekuo fufeZr nksuksa gh izdkj dh gSaA iwoZ esa ckaXykns”k
vkSj if”pe esa ikd ds lkFk yxh lhek,¡ Ñf=e vFkok
ekuo fufeZr gSaA tcfd vU; N% ns”kksa vQxkfuLrku]
phu] usiky] HkwVku] E;kaekj ds lkFk dh lhek,¡ izkÑfrd
gSaA mÙkj esa fgeky; fgUnqLrku ds eqdqV ds :i esa
“kksfHkr gks jgk gS] tks phu vkSj Hkkjr dh lhek js[kk dk
fu/kkZj.k djrk gSA bl vUrjjk’Vªh; lhek dks esdeksgu
js[kk ds uke ls tkuk tkrk gSA if”pe esa lqugjs /kksjs
Hkkjr&ikd ds chp lhek js[kk dk fu/kkZj.k djrs gSaA
dPN dk j.k o e#LFky ikd ds lkFk lhek r; djrs
gSaA nf{k.k esa fgUn egklkxj Hkkjr ds ikn iz{kkyu
djrk gSA ;g E;kaekj] Jhyadk vkfn ns”kksa ds lkFk rVh;
lhek dk fu/kkZj.k djrk gSA ikd tyMe#e/; Jhyadk
dks Hkkjr ls vyx djrk gSA Hkkjr dk ,d fudVre
iMkSlh ns”k b.Mksusf”k;k Hkh gSA b.Mksusf”k;k ds lqek=k
}hi vkSj Hkkjr ds fudksckj }hi lewg dks xzsV pSuy
i`Fkd djrk gSA ;g fLFkfr lkefjd n`f’V ls Hkh
egÙoiw.kZ gks tkrh gSA Hkkjr dh mÙkjh&if”peh lhek
ij ikfdLrku] vQxkfuLrku] mÙkjh&iwohZ lhek ij phu]
usiky] HkwVku] iwohZ lhek ij E;k¡ekj] ckXayk ns”k nf{k.kh
lhek ij Jhyadk ns”k fLFkr gSaA
bu ns”kksa dh vkarfjd ifjfLFkfr;k¡ o Hkkjr ds
lkFk lac/k Hkkjr dh vkarfjd lqj{kk dks lh/ks izHkkfor
djrs gSaA usiky] HkwVku tgk¡ Hkkjr ds fy, lqj{kk nhokj

dk dke dj jgs gSa] ogha vU; ns”kksa ds lkFk lhek fookn
,oa vkilh erHksn fo|eku gSaA bu ns”kksa dh vkarfjd
vjktdrk o Hkkjr ls erHksnksa ds dkj.k gesa lhek ikj
la?k’kZ] ?kqliSB] vkradokn] uDlyokn] mxzoknh geyksa]
rLdjh o tkyh uksVksa dk O;kikj tSlh leL;kvksa ls
tw>uk iM+ jgk gSA
orZeku Hkkjr dbZ nqtsZ; lqj{kk pqukSfr;ksa dk
lkeuk dj jgk gSA vf/kdka”k ns”kksa dh lhek js[kk,¡ r;
gSa] ijarq Hkkjr ds le{k lhek js[kk fookn le;&le;
ij mHkjrk jgk gSA gekjh mÙkjh lhek iw.kZr;k vfuf”pr
gS vkSj tEew&d”ehj esa ge iw.kZ fuf”pr lhek vkSj
fu;a=.k js[kk LFkkfir ugha dj ik;s gSaA fdlh Hkh ns”k
dh izeq[k ftEesnkjh {ks=h; v[k.M+rk vkSj lhek lqj{kk
gksrh gS] vr% Hkkjr ds fy, ;g pqukSrh lkfcr gks jgk gS
fd dSls fu;a=.k js[kk dks lqfuf”pr fd;k tk, vkSj
vkarfjd lqj{kk dh LFkkiuk dh tk,A ;fn iMkSlh ns”kksa
ds lkFk laca/k nksLrkuk ugha gSa rks gekjs j{kk lalk/kuksa
ij cks> c<+ tkrk gSA muls izHkkfor gksdj {ks=h; eqn~ns
Hkh ukd esa ne djrs jgrs gSaA gekjh lhekar ifjfLFkfr;k¡
ns”k dh vkarfjd lqj{kk dks lh/ks izHkkfor djrh gSaA ;fn
usiky vkSj ckaXykns”k ds leku gekjs leLr lhek
erHksn lekIr gks tk, rks dbZ fparkvksa dk lek/kku gks
tk,xkA
fiNys rhu n”kdksa esa phu ,d nqtsZ; vkfFkZd
“kfDr cu x;k gSA Hkkjrh; vFkZO;oLFkk ds fy, og
fu.kkZ;d Hkwfedk fuHkkus dk iz;kl dj jgk gSA cM+s
iSekus ij foÙkh; lalk/kuksa dh miyfC/k ls og viuh
lSU; “kfDr dks c<+kdj gekjs fy, vR;f/kd laosnu”khy
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gks x;k gSA phu gekjs ns”k ds ,d cM+s Hkw&Hkkx ij nkok
dj jgk gSA og [kqys :i ls v#.kkpy izns”k ds dqN
fgLlksa ij viuk nkok dj jgk gSA phu us viuh lsuk
dks frCcr rd QSyk fn;kA phu uRFkh ohtk tkjh djus]
Hkkjr&frCcr lhek dh yackbZ dks NksVk djus] phu dh
lhek ds la”kksf/kr c<+s gq, uD”ks tkjh djus ds NqV&iqV
iz;kl djrk jgrk gSA gky gh esa ^ihiqYl fycjs”ku
vkehZ* us Hkkjrh; Hkwfe ij phuh vf/kxzg.k ;qDr ekufp=ksa
dk forj.k fd;k gSA ,slh vfiz; ?kVukvksa ls lcd
ysdj] geus [krjksa dks tkurs gq, Hkh lhekvksa dks
vlqjf{kr NksM+ j[kk gSA gesa phuh izfrjks/k dks fu;af=r
djus dh t:jr gSA nf{k.kh frCcr ds fookfnr {ks= ij
Hkkjrh; laizHkqrk iquLFkkZfir djus ds fy, phu ds voS/k
dCtksa dks gVkdj lkFkZd ckrphr dh igy t:jh gSA
2003 ds ckn ls nksuksa ds e/; okrkZ dk nkSj
“kq: gqvk ijUrq] lhek izca/ku ij dksbZ le>kSrk ugha gks
ldkA foMEcuk ;g gS fd 1993]1996] 2005] 2013 ds
le>kSrksa ls “kkafr] lkSgknzZ] fo”okl cgkyh o “kkafriw.kZ
izca/ku lqfuf”pr djuk Fkk ijarq lhek ij vfo”okl
c<+rk x;kA Hkkjr us lSU; <k¡ps esa lq/kkj vkSj lhek
lqj{kk gsrq ifjO;; c<+kus dk fu”p; fd;k gSA phuh
[krjs dks ns[krs gq, ;g vko”;d Hkh gks tkrk gSA phu
vesfjdh lSU; “kfDr dh cjkcjh esa vkuk pkgrk gSA ;g
Hkkjr ds fy, vkSj Hkh fparuh; gSA vesfjdh ncko ds
ijs] phu Lo;a dh lSU; “kfDr ls ijks{k :i ls Hkkjr ds
fy, Hkkjh leL;k iSnk dj jgk gSA ikfdLrku dks
ijek.kq ce o felkby fuekZ.k esa enn djuk ,slk gh
gSA
phu dh pky ikfdLrku dks Hkkjr ds fo#)
jktuhfrd] lSU; o vkfFkZd lg;ksx nsus dh gSA phu
ikd dks] Hkkjr dks vejhdk ls feyus okyh ijek.kq
“kfDr ds lekukUrj “kfDr iznku dj jgk gSA ;gk¡ rd
dh lSU; le>kSrksa o okrkZ ds fy, tkus okys vQljksa ls
Hkh og ohtk dh ek¡x djrk gSA v#.kkpy izns”k ds
fookfnr {ks= vkSj ikd vf/kÑr d”ehj ds fookfnr {ks=
esa la;qDr jk’Vª la?k ds lg;ksx ls gksus okyh xfrfof/k;ksa
ij fookn Hkh fojks/k dk ,d “kL= gSA phu vkSj ikd
dk ijek.koh; “kfDr ;qDr gksuk gekjs fy, nks rjQk
[krjk gSA
phu tgk¡ lhek ikj lSU; dkjZokbZ djrk gS]
ogha ikfdLrku ?kqliSB] la?k’kZ fojke ds mYya?ku]
Hkkjrh;ksa dks HkM+dkuk] fgalk] vkradokn] vyxkookn dks
izksRlkfgr djus tSls dke dj jgk gSA ikd
tEew&d”ehj esa vktknh ds uke ij jktuhfrd] uSfrd
vkSj dwVuhfrd leFkZu nsdj vyxkookfn;ksa dks
mdlkrk gSA bLykfed laxBuksa dks viuk gfFk;kj
cukdj ikd vUrjjk’Vªh; eap ij Hkkjr ds lkFk
bLykfed dkMZ dk [ksy [ksyrk gS vkSj vU; bLykfed
ns”kksa ds lkeus Hkkjr dks detksj cukrk gSA
2008 esa ikd }kjk fd;s x;s eqcabZ geyksa us gesa
fgykdj j[k fn;kA tsusok laf/k dk mYya?ku dj ikd
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ijek.kq vkSj IywVksfu;e “kfDr c<+krk tk jgk gSA og
le;&le; ij bu ijek.kq vk;q/kksa dk mi;ksx Hkkjr esa
vkradh xfrfof/k;ksa ds fy, djrk jgrk gSA ftgkn ds
uke ij mxz /kkfeZd Hkkouk HkM+dk dj vyxko iSnk dj
jgk gSA blls gekjh v[k.Mrk ij xaHkhj [krjk e¡Mjk
jgk gSA
vQxkfuLrku ds lg;ksx ls rkfyckuh vkradh
laxBu Hkh Hkkjr dh lkaLÑfrd&jktuhfrd ,drk dks
fo[kf.Mr dj jgs gSaA if”peh ,f”k;k ds lhfj;k]
yscuku] bjku ds f”k;k&lqUuh fooknksa dk izHkko ,f”k;k
ds iwjs /kkfeZd okrkoj.k dk vax cu x;k gSA
gekjh orZeku lqj{kk ifjfLFkfr;ksa dks phu
usiky] ckaXykns”k] Jhyadk o ekynho dk lgkjk ysdj
Hkh [kks[kyk dj jgk gSA ;s ns”k Hkkjr ds lkFk O;fDrxr
laca/kksa dks NksM+dj jktuhfrd&vkfFkZd dkj.kksa ls phu
ds lgk;d cu jgs gSaA ,slh fLFkfr esa] Hkkjr dks iwoZ o
if”pe esa vius laca/kksa dk foLrkj E;kaekj] FkkbyS.M]
fo;ruke rd djus dh vko”;drk gSA
phuh dh leqnzh j.kuhfr caxky dh [kkM+h o
vjc lkxj esa Hkkjr ds fo#) etcwr phuh “kfDr dh
mifLFkfr n”kkZ jgh gSA bl n`f’V ls ikd] E;kaekj]
ckaXykns”k] Jhyadk o ekynho ds rVh; {ks= egÙoiw.kZ
gks tkrs gSaA Hkkjr viuh HkkSxksfyd fLFkfr vkSj l”kDr
ukSlsuk ds dkj.k lkeF;Ziw.kZ gSA vaMeku&fudksckj }hi
lewg gesa eyDdk tyMe#e/; ij fu;a=.k dh {kerk
iznku djrs gSaA ;|fi vHkh phuh ukSlsuk fgan egklkxj
esa viuk vkf/kiR; ugha tek ikbZ gS ijarq] ijek.kq
lcejhu ds fuekZ.k ls ;g gekjs fy, pqukSrh cu ldrk
gSA
phu vR;f/kd prqjkbZ ls gekjh cká lqj{kk
nhokj dks Hksnus dh dksf”k”k dj jgk gSA phuh ukSlsuk
iz”kkar egklkxj ls fgan egklkxj esa vklkuh ls jkg ik
ldrh gSA ;gk¡ larqyu LFkkfir djus ds fy, gesa
Hkkjr&tkiku&vesfjdk dk laxBu cukdj iwohZ&if”peh
,f”k;k esa laca/kksa dks dk;e djuk gksxkA fgeky; {ks= esa
gks jgs lSU; O;; ds lekUkkUrj Hkkjrh; UkkSlsuk ij O;;
djus ls ge [kkM+h {ks= esa lqj{kk okrkoj.k dk fuekZ.k
fd;k tk ldrk gSA ;fn ,slk ugha gqvk rks ekuo
lalk/ku] mtkZ vkSj foÙkh; lalk/ku ds fy, [kkM+h {ks=
ij Hkkjr dh fuHkZjrk dHkh [kRe ugha gks ik,xhA [kkM+h
{ks=ksa esa vesfjdk dh n[kyankth Hkkjr ds fy, etcwr
fLFkfr ns ldrh Fkh ijarq] ogk¡ /kkfeZd eqn~nksa ij
vesfjdk dh uhfr;ksa ds dkj.k Hkkjr ds izfr fojks/k Hkh
c<+ jgk gSA
,f”k;k esa HkkSxksfyd o tula[;k dh n`f’V ls
fo”o ds dqN cM+s ns”k fLFkr gSa] tks fujUrj lkoZHkkSfed
fodkl vkSj vkfFkZd “kfDr ls l”kDr gksrs tk jgs gSaA
vkfl;ku tSls laxBu lEiw.kZ ,f”k;k ds lqj{kk eqn~nksa ij
/;ku dsfUnzr dj jgs gSa] ftlls phu vkfn iMkSfl;ksa ls
gekjs dwVuhfrd laca/kksa dh iquLFkkZiuk esa lgk;rk fey
ldrh gSA
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Hkkjr dh lhekar ifjfLFkfr;k¡ vxzfyf[kr :i ls
vkarfjd lqj{kk O;oLFkk dks ckf/kr dj jgh gSa &
phu v#.kkpy izns”k ds dqN {ks= ij viuk vf/kdkj
tekus dh ps’Vk dj jgk gSA
ikfdLrku tEew & d”ehj dks gfFk;kus dh ps’Vk dj
jgk gSA
ikd Hkkjr esa vkradokn dks c<+kok ns jgk gSA
ikd o ckaXykns”k ls voS/k ?kqliSfB, Hkkjr esa vkdj
vkradh minzo dks vatke nsrs gSaA
Jhyadk ds dkj.k rfey {ks= esa fyV~Vs ds vkradh
laxBu lfdz; gSaA
lhek ikj ls vkradh minzo o vyxkookn dks izksRlkfgr
fd;k tkrk gSA
ekvksokn vkSj uDlyh vkrad phuh lgk;rk ds ifj.kke
gSaA
/kkfeZd tsgkn ds uke ij ;qokvksa dks mxz cuk;k tk jgk
gSA
lhek ikj voS/k ?kqliSB ls eknd inkFkZ vkfn dh
rLdjh c<+ jgh gSA
voS/k ?kqliSfB, “kj.kkfFkZ;ksa ds :i esa ;gk¡ cldj]
ernku lwfp;ksa esa viuk uke ntZ djok ysrs gSa vkSj
jktuhfrd O;oLFkk dks izHkkfor djrs gSaA
cká o vkarfjd lqj{kk O;oLFkk dks cuk, j[kus ds fy,
fd;s x;s lSU; o iz”kklfud iz;klksa ij Hkkjh O;; gksrk
gS] ftlls vFkZO;oLFkk ij izfrdwy izHkko iM+rk gSA
lhekar {ks=ksa esa tkyh uksVksa ds O;kikj dk xksj[k /ka/kk
rsth ls py jgk gSA
Li’Vr% dgk tk ldrk gS fd dksbZ Hkh ns”k viuh
O;fDrxr lSU; “kfDr dks c<+k, fcuk lqjf{kr ugha gSA
mls vius lqj{kk lalk/ku Lo;a fodflr djus gksaxsA
gekjs lqj{kk <k¡pk detksj gksus dk izeq[k dkj.k ;g gS
fd ge 70 izfr”kr vk;kfrr gfFk;kjksa ij fuHkZj gSaA
Hkkjr fo”o dk lcls cM+k gfFk;kj vk;kr djus okyk
ns”k gSA ,slh fLFkfr esa iw.kZ lqj{kk izca/k laHko ugha gSA
1989 ls phu us izsj.kknk;h rjhds ls gfFk;kj mRiknu
dk dk;Z lQyrk ds lkFk “kq# dj fn;k gSA gesa bl
O;kogkfjd mnkgj.k ls izsfjr gksuk gksxkA ;|fi Hkkjr
ljdkj us Lo;a vk;q/k o felkby fuekZ.k rFkk ijek.kq
ijh{k.k dj Hkkjr ds ,d ijek.kq “kfDr gksus dk lans”k
izlkfjr dj fn;k gS ijarq] bl lk[k o {kerk dks cuk,
j[kuk pqukSrhiw.kZ gksus ds lkFk vfuok;Z Hkh gSA
,yvkslh ij vfrdze.k o voS/k dCtsa tSlh ?kVuk,¡
{kS=h; v[k.M+rk ds fy, xaHkhj iz”u fpg~u [kM+k dj
jgh gaSA phu dk vkfFkZd “kfDr ds :Ik esa mHkjuk Hkkjr
dh vFkZO;oLFkk ij geyk lkfcr gks jgk gSA ekvksoknh]
fyV~Vs ,oa vU; vkradoknh laxBu vjktd fLFkfr iSnk
dj ns”k dks [kks[kyk cuk jgs gSaA Hkkjr dh orZeku
lhekar ifjfLFkfr;k¡ gekjs ns”k dks HkkSxksfyd] jktuhfrd]
vkfFkZd] /kkfeZd o lkaLÑfrd Lrj ij fujUrj pqukSrh ns
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jgh gSaA ;g leL;k “kh?kz lek/kku ek¡xrh gSA Hkkjr
ljdkj ,oa ns”k ds cqf)thoh oxZ dks bl fn”kk esa iz;kl
djus pkfg,A lhekar ifjfLFkfr;ksa ls mRiUu leL;kvksa
dks lekIr djus ij vkarfjd lqj{kk O;oLFkk Hkh etcwr
gksxhA ;g fLFkfr Hkkjr tSls fodkl”khy ns”k ds fy,
nqlk/; vo”; gS ijarq vlk/; ugha gSA bllsa fodkl dk
ekxZ iz”kLr gksxkA
vk/kkj xzaFk %
1- Article – Alok Kumar Gupta “Western Rajsthan
Becoming a Transit Route for Narcotics.”
2- Namrta Goswami – India’s Internal Security
Situtaion (Present Realities and Future Pathways)
3- Ed. Vinod Misra – Core Concerns in Indian Defence
and the Imperatives for Reforms.
4- Annual Report 2007-08 for Border Management.
5- Border Area Development Programme (BADP)
Revised Guidelines (Feb.2014) by Department of
Border Management, Ministry of Home Affairs.
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Abstract
Present study was undertaken to examine the relation between family factors and juvenile delinquency in
Rajasthan State. The investigator has used the stratified random sampling technique for selection of the sample.
The test administration involved collection of data from 139 subjects (inmates consisting of 67 boys and 72
girls). Survey method was used to collect data. Percentage was used for statistical analysis. The ‘Swatwn Bodh
Parikshun' (SBP) by Dr. G.P. Sherry, R.P. Sinha & P.K. Goswami, published by National Psychological
Corporation, Agra and Social Economic Status Scale (SESS) by B. Kuppuswamy were administered to know
the Social Economic Status. The findings of present study establishes the significant relationship between
various family factors and juvenile delinquency.
Keywords: Juvenile, Delinquency, Rajasthan, SBP, SESS.

Introduction
Children are considered to be the form of God and
are considered to be the national asset along with
the great person. Personally, we have a moral duty
in the form of parents, guardians and entire society
that we allow children to grow in a healthy sociocultural environment so that they are responsible
citizens, physically fit, mentally alert and morally
healthy. It is the duty of this state to provide equal
opportunities for development to all children on the
timeline of their growing age, which can reduce the
inequality and ensure social justice. It is expected
to be obedient to the children, respecting the elders
and holding good qualities in them. However, due
to many reasons, a certain percentage of children
do not consider social and legitimate utterances
previously stated. Such children are mostly
involved in criminal activities which are known as
child crime or juvenile delinquency. Crime in India
is a bitter reality by the juveniles. At present,
juveniles are involved in many dangerous and
heinous crimes such as murder, gang rape etc. This
is a matter of great concern and the entire society is
shaken with such criminal acts done by children.
In a legal way, a juvenile can be defined as a
child who has not yet attained a fixed age and
cannot be held responsible as an adult for the
crimes committed under the law of the country.
Juvenile is a child who is related to certain work or
omission that violates any law and which has been
declared as crime. In the words of law, a juvenile is
a person who is under 18 years of age. It holds a
legal significance. According to the Juvenile
Justice (Care and Protection) Act, 2000, if a

juvenile is involved in any criminal activity, he/she
will not be treated as an adult for legal hearing and
punishment.
The term of juvenile delinquency has been
defined as anti-social behavior which may become
so grave that it may become the subject of official
action. The child behaves in such a way that he has
repeated conflicts with his sibling, parents,
classmates, teachers, and community and is
interfering with the lives of other people. Juvenile
delinquency exhibits specific pattern behavior. It
involves wrong doing by a child or by a young
person who is under an age specified law of the
place. Wrong doing by a child are actions which
hinder the social and emotional and sometime
educational growth of the child. The term
delinquency refers to a child's or juvenile’s
generally less accepted standards of behavior and
the presence of rebellion against standards. The
legal definition of Juvenile delinquency varies from
country to country. It is a legal term which denotes
acts of degrees of social consequences from mere
naughtiness to major assaulting punishable by law.
Astko (2011) in a study of age cohort and
period differences in the effect of social control,
social learning and strain variable on self-reported
delinquency observed that with expectation of the
predicated age trend for parental attitudes, these
age specific hypotheses were not supported. School
Commitment and
friends’ attitudes were
substantively important across a longer age span
than predicted. Moral beliefs and future
expectations exhibited an age trend opposite to the
one predicated.
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Reasons for juvenile crimes: There is no birth
convict. The circumstances make him like this. The
socio-cultural environment in and out of the house
plays an important role in bringing new life and full
personality to anyone. Some very common cases
that are linked to juvenile delinquency: Poverty,
intake of narcotics, group of anti-social associates,
easy availability of firearms, parents of criminal
tendencies, single-parent child, single family,
family violence, child sexual abuse and media role

etc. However, as far as India is concerned, it is the
effect of poverty and media, in particular the social
media which has tilted the juvenile towards more
criminal activities. Poverty is the biggest reason
that forces the child to join criminal
activities. Apart from this, now adays the role of
social media is very critical which puts a negative
impact on the teen's mind rather than a positive
effect.

Objectives

Hypotheses













To study the relationship between the type
of family and juvenile delinquency.
To study the relationship between family
organization and juvenile delinquency.
To study the relationship between
educational standard of the parents and
type of juvenile delinquency.
To study the relationship between
occupation of fathers and juvenile
delinquency.
To study the relationship between the
income
of
family
and
juvenile
delinquency.
To study the relationship between socioeconomic status and juvenile delinquency.










There is no relationship between the type
of family and juvenile delinquency.
There is no relationship between family
organization and juvenile delinquency.
There is no relationship between
educational standard of the parents and
type of juvenile delinquency.
There is no relationship between
occupation of parents and juvenile
delinquency.
There is no relationship between the
income
of
family
and
juvenile
delinquency.
There is no relationship between socioeconomic status and juvenile delinquency.

Method
Survey method was used for data collection.

Tools
1.
2.

The ‘Swatva Bodh Parikshan'(SBP) by Dr. G.P. Sherry, R.P. Sinha & P.K. Goswami, published by
National Psychological Corporation, Agra.
The Social Economic Status Scale (SESS) by B. Kuppuswamy.

Test Administration, Analysis and Sampling
The test administration involved collection of data from 139 subjects ( Inmates consisting 67 boys and 72 girls)
of the subjects of sample chosen for study.
Tab l e: S ampl e De sc ri pt i on o f Ju ven i l e Del i n qu en t s
S. No.
1.
2.

3.A

Type of Family
Joint Family
Nuclear Family
Family Structure
a. Parents Alive
b. Only Father Alive
c. Only Mother Alive
d. Parents Dead
e. Living with Father and Step
Mother
Father’s Education
a. Illiterate
b. Just Literate
c. Primary Educated
d. High School
e. Senior Secondary

N
10
59

Boys Percentage
14.30
89.70

N
06
68

Girls Percentage
07.70
96.30

20
16
16
17
04

29.70
23.53
23.53
25.07
05.08

22
10
22
17
06

30.57
13.43
30.57
23.42
07.71

27
14
06
24
04

40.46
20.46
08.15
35.85
18.00

30
12
04
16
18

42.00
16.30
04.86
22.00
24.86
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3.B

4.A

4.B

5.

6.A

6.B

Mother’s Education
a. Illiterate
b. Just Literate
c. Primary Educated
d. High School
e. Senior Secondary
Father’s Occupation
a. Clerical or Minor Business
b. Skilled Workers
c. Unskilled Workers
Mother’s Occupation
a. Clerical or Minor Business
b. Skilled Workers
c. Unskilled Workers
Family Income (Per Month)
a. Up to Rs.2000/b. Rs.2000/-to Rs.4000/c. Rs.4000/-and above
Socio-Economic Status of Urban Area
a. Lower Middle Class
b. Lower Class
Socio-Economic Status of Rural Area
a. Lower Middle Class
b. Lower Class

36
21
09
05
03

55.86
31.23
12.77
06.61
03.54

40
12
12
08
08

56.29
16.29
16.29
10.57
10.57

06
15
50

08.15
22.00
75.85

04
21
51

04.86
29.14
72.00

05
42
24

06.61
63.54
35.85

06
45
25

07.71
63.43
34.86

50
16
05

75.85
23.54
06.61

48
24
04

67.71
33.43
04.86

11
27

28.47
75.53

09
35

19.50
84.50

05
30

11.68
92.32

05
29

12.00
92.00

Findings
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As regards home background of delinquents, it
was observed that only 14.3 % of the boys and
07.70 % of girls belonged to joint families and
the best majority of the remaining delinquents
belonged to nuclear families.
It was observed that only 29.70 % of the
delinquents' boys and 30.57 % of the
delinquents’ girls belonged to families where
both the father and mother were alive and were
living together. The vast majority i.e. about
three fourth of them came from families where
either the father was dead or both of them were
not alive. Some of the delinquents were living
with step mother. These results suggest that
family disorganization was related to
delinquency.
It has been observed that fathers of 40.46%
male and 42.00 % female delinquents were
illiterate. The 20.46 % of the male and 16.29 %
of female delinquents were just literate. This
shows that the educational level of vast
majority of the father of the delinquents was
very low. As regard of the level of education of
the mothers, it was observed that their level of
education was still lower. Mother of 55.86 %
male and 56.29 % female delinquents were
illiterate and mothers of 31.23 % male and
16.29 % female delinquents were literate.
As regards of father’s occupation, it was
observed that fathers of 75.85 % male and 72
% female delinquents were engaged in
unskilled work. Most of them had unstable jobs
and quite often they were not able to find
remunerative work.





The family income of a vast majority was low.
It was observed that family income of 75.85 %
male delinquents and 67.71 % female
delinquents was below Rs.2000/- per month. It
was obvious that such facilities were not in a
position to have their children properly
educated.
It was observed that 75.53 % of the male and
84.50 % of the female delinquents came from
families having lower socio-economic status.
Only 28.47 % of the male and 19.50 % of the
female delinquents came from having lower
middle socio-economic status whereas 92.32 %
of the male and 92.00 % of the female
delinquents came from families having lower
socio-economic status. Only 07.68 % of the
male and 12.00 % of the female delinquents
came from having lower middle socioeconomic status.
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fganh dFkk lkfgR; esa fpf=r lapkj ek/;e
js.kqdk
“kks/kkFkhZ] fganh&foHkkx] eksguyky lq[kkfM+;k fo”ofo|ky;] mn;iqj
e-mail: renukagurjar2011@gmail.com

lkjka’k
lapkj ek/;e ls rkRi;Z gS lans”k ds izokg esa iz;qDr ek/;eA ;g lEizs’kd vkSj Jksrk dks tksMus dk dk;Z djrs gaSA
vr% lkfgR; ds {ks= esa Hkh lEizs’k.k dh vko”;drkuqlkj fnuksa&fnu lapkj ek/;eksa dk iz;ksx vf/kdkf/kd gksus yxkA
ftlls lekt ds gj ,d tu rd lans”k igq¡p ldsA fganh lkfgR; esa lapkj ek/;eksa dk fo”ys’k.kkRed v/;;u
egRoiw.kZ “kks/k fo’k; gSA blds ek/;e ls ge ;g tku ldrs gSa fd tSls&tSls lapkj ds ek/;e ,oa lkfgR; dh
fo/kkvksa dk foLrkj gqvk] oSls&oSls lkfgR; ds {ks= esa dbZ u;s vk;ke lkeus utj vkus yxsA lkekftd ljksdkjkas esa
HkVdrs gq;s lapkj ek/;e dk fp=.k dbZ lkfgR;dkjksa us fd;k gSA fganh lkfgR; tks viuh lEizs’k.k “kfDr ds fy,
tkuk tkrk gS mlesa lapkj lk/kuksa dh vge Hkwfedk gSA ;g fnuks&fnu u;s :Ik esa lkeus vk jgh gSA
Tku lapkj dk egRo vk/kqfud dky esa fnuksa
fnu c<+rk tk jgk gSA tulapkj dk vFkZ turk ds
chp fofHkUu ek/;eksa ls fd;k tkus okyk lapkj gSA
tu lapkj orZeku le; esa ifjiDo lekt dh
euksn”kk] laLd`fr] lH;rk] fopkjksa dks vke thou esa
rFkk vketu dh euksn”kk] laLd`fr] lH;rk] fopkjksa
dks ifjiDo lekt rd ig¡qpkus ds ukuk iz;Ru dj
jgk gSA
vk/kqfud dky esa fganh lkfgR; dh vusd
fo/kkvksa us egRoiw.kZ igpku cukbZ gS vkSj vius le;
dks csckd <ax ls izLrqr djus dk iw.kZr% iz;kl fd;k
gSA izFker% vkfndky esa Ýsap fo}ku xkZlk n rklh
ds lkfgR; bfrgkl ys[ku ls ;g ijEijk izkjEHk gqbZ]
rFkk ckn esa HkfDrdky] jhfrdky] vk/kqfuddky vkfn
esa vusd fganh lkfgR; dh fo/kkvksa dh jpuk gqbZA
vusd lkfgR;dkjksa us dbZ fo/kkvksa esa lkfgR; fy[kdj
vius le; o fLFkfr dks O;Dr djus dk iz;kl
fd;kA ftUgsa ge vkt i<+dj ml le; o fLFkfr dk
cks/k dj ldrs gaSA /khjs&/khjs chlohsa “krkCnh ds
mÙkjk)Z esa rsth ls cnyko vkus yxs vkSj lkfgR;dkjksa
us mÙkj vk/kqfud foe”kZ ds lkFk&lkFk lapkj ek/;e
ds c<+rs izHkko dks /;ku esa j[kk gSA
vktknh dh yM+kbZ ds nkSjku fganh lapkj
ek/;e us viuk Lo:Ik xzg.k fd;k gSA *mnUr ekrZaM*
ls “kq: gqbZ fganh i=dkfjrk us vkt vk;kZOkrZ]
ljLorh] dYiuk] fo”kky Hkkjr] /keZ;qx vkfn ls gksrh
gqbZ vius lkekftd ljksdkjksa dks c[kwch fuHkk;k gSA
vkxs pydj jsfM;ks] Vh-oh- ,oa vU;
lapkj&lk/kukssa us i=dkfjrk dh n”kk o fn”kk dks cgqr
izHkkfor fd;k gSA bu ek/;eksa ls tu&thou Hkh
izHkkfor gqvk ysfdu] bl nkSjku lapkj ek/;eksa us
lekt ds izfr lekt esa nkf;Ro&fuokZg ls Hkh
le>kSrk fd;k gS vkSj O;kolkf;drk dks izeq[krk nh
gSA
vr% Li’Vr% dg ldrs gSa fd lekt esa
lapkj ek/;e ds }kjk is”k fd;k x;k lR; lansg dh

fLFkfr Hkh mRiUu djus yxk gSA Hkwe.Myhdj.k us bls
vkSj Hkh c<+kok fn;kA
fganh dFkk& lkfgR; esa izsepan dh jpukvksa
esa lapkj ek/;e dk izkjafHkd :Ik ns[kus dks feyrk gSA
deZHkwfe] xksnku vkfn blds Toyar izek.k gaSA jkgh
eklwe jtk ds dFkk&lkfgR; esa Hkh lapkj ek/;e }kjk
lÙkk vkSj /keZ ds feJ.k dks fpf=r fd;k x;k gS rFkk
^dVjk ch vkjtw* vkSj ^vlarks’k ds fnu* miU;kl
tSlh d`fr;ksa esa lkEiznkf;d gks pqds jktusrk] iz”kklu
,oa lapkj ek/;e ij xgjk O;aX; gSA dqN ,slk gh
:Ik Jh yky “kqDy ¼vkneh dk tgj½] Hkh’e lkguh
¼rel½] lqjsUnz oekZ ¼eq>s pk¡n pkfg;s] nks eqnksZ ds fy,
xqynLrk½] eUuq HkaMkjh ¼egkHkkst½] vydk ljkoxh
¼,d czsd ds ckn½] fp=k eqn~xy ¼,d tehu viuh½
vkfn esa Hkh feyrs gS tks lapkj ds ek/;e ds cnyrs
Lo:Ik vkSj mlds lekt ij izHkko dks iznf”kZr djrs
gSaA vk/kqfud lkfgR;dkjksa us Hkwe.Myhdj.k ds izHkko
dks Hkh vius lkfgR; ls vNwrk ugha j[kk gSA
ledkyhu lkfgR;dkjksa }kjk jfpr lkfgR; ij bldk
izHkko n`f’Vxkspj gksrk gSA ledkyhu lkfgR;dkjksa us
vius ys[ku ds ek/;e ls lapkj txr ls lacaf/kr
uohu pqukSfr;ksa vkSj mldh okLrfodrk dks mtkxj
djus dh dksf”k”k dhA euksgj “;ke tks”kh ¼getkn]
D;ki½] e/kqdj flag] mn; izdk”k] fueZy oekZ ¼jkr dk
fjiksVZj½] eukst frokjh ¼g¶rs dk dk vkf[kjh fnu½]
iadt fc’V ¼ysfdu njoktk½] foey dqekj ,oa jkts”k
tks”kh vkfn ds dFkk lkfgR; esa lapkj ek/;e ds u,
igyw feyrs gSaA dbZ jpukvksa esa lapkj ek/;e ds
;FkkFkZ dk bZekunkjh ds lkFk fp=.k ns[kus dks feyrk
gSA lkfgR;dkjksa us lapkj ek/;e ds }kjk] lk/kkj.k
?kVukvksa] lk/kkj.k yksx o lh/ks likV cqukoV ds
Hkhrj x, xgjs vFkZ&lanHkZ dks igpkuus dk iz;Ru
fd;k gSA lkfgR;dkjksa us dbZ LFkkuksa ij :f<+oknh o
izxfr”khy “kfDr;ksa ds }a} dks mHkkjus dk iz;Ru fd;k
gSA ;s ckrs dbZ ledkyhu fo/kkvksa esa eglwl dh tk
ldrh gaSA vkt lkfgR; ys[ku ikjaifjd ewY;ksa]
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la?k’kksaZ] fopkjksa rFkk :f<+;ksa dh [kkst&chu djrs gq,
orZeku lkaLd`frd ifjn`”; dks mHkkjus esa egRoiw.kZ
dk;Z dj jgk gSA ;s jpuk,a lapkj ek/;e dh
laosnughurk vkSj folaxfr;ksa dks mtkxj djus esa
l{ke gSaA ;s le; ds dbZ vk;ke [kksyrh gSaA
1-






lanHkZ xzaFk&lwph
vk/kkj xzaFk&
¼v½ miU;kl&
izsepan% xksnku] jktdey izdk”ku] ubZ fnYyh ]1970
fueZyk oekZ % jkr dk fjiksVZj] Hkkjrh; KkuihB
izdk”ku] ubZ fnYyh 2010
lqjsUnz oekZ % eq>s pkan pkfg,] jktdey izdk”ku] ubZ
fnYyh] 1993
¼c½ dgkuh laxzg&
vydk ljkoxh % nwljh dgkuh] jktdey izdk”ku]
ubZ fnYyh] 2000



vydk ljkoxh % dgkuh dh ryk”k esa] jktdey
izdk”ku] ubZ fnYyh 2005

2- lgk;d xzaFk&lwph&
 v”kksd Mh- ikfVy ,oa ,l-,l- HknkSfj;k% Hkkjrh;
lekt e/;izns”k
 fganh xzaFk vdkneh] 1999
 ,e-,-valkjh% efgyk vkSj ekuokf/kdkj] T;ksfr izdk”ku]
t;iqj ]2000
 Xkhrk Jh% ukxik”k esa L=h] jktdey izdk”ku] ubZ
fnYyh] 2010
 xksikyjk;% miU;kl dh lajpuk] jktdey izdk”k ]
ubZ fnYyh ]2006
3- if=dk,a&
 vDlj] iap”khy izdk”ku ]t;iqj
 vktdy] izdk”ku foHkkx] ubZ fnYyh
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Abstract
Gender is social and cultural construct, which includes the expectations, held about the characteristics, Aptitudes
and likely behaviors of both Men and Women. Gender Sensitivity is a process by which Individuals learn to act
in a particular way and mostly conforming to the Societal Beliefs, Values, Norms, Attitudes and Examples.
Gender sensitivity helps them determine which assumptions in matters of Gender are valid and which are
Stereotyped Generalizations. Education is the most powerful tool of change of position weak position to execute
a power. Education also brings a reduction in Inequalities and functions as a means of improving their status
within the family. Various strategies promote Gender Sensitivity through Education is: Modification of
Attitudes, Revision of Textbooks, Encouragement of girls in Science Subject, Establishment of Girls Schools
etc. In this regard, teachers are strategically positioned to act as Agents of change in order to achieve Gender
Equality, especially through What they teach, How they teach and How they Role Model their own Attitudes,
Beliefs and Practices in the classroom and Beyond. They are likely to have internalized a patriarchal gender
ideology through their upbringing and years of socialization in both formal and informal settings. The main
focus should be on breaking the stereotypes and mind set related to gender prevalent in the society.
Key words: Societal Beliefs, Socio-Cultural Roles, Stereotyped Generalizations, Role Model, Agents of change.

Introduction: Gender Sensitivity
India has taken up the challenge to emerge as one
of the most developed Nations by 2020, by creating
more literate, knowledgeable and economically
progressive society. Gender is social and cultural
construct, which includes the expectations, held
about the characteristics, Aptitudes and likely
behaviors of both Men and Women. In every
wo(men) there is a man. There is no creation
without a woman. Women should be treated with
respect in all humility on them. In India efforts are
being made to empower women so that there is
equal participation of women in economic growth
of the country. In our democratic country, every
gender has equal rights in terms of Education,
Employment, Social, Economic and Political
Leadership.
Gender Sensitivity is a very sensitive issue and it
prevails in many countries including India. Sexism
exists in both men as well as in women. It has no
respect for individual aspirations, potential or
abilities. Despite all Progress in Art, Literature,
Governance and Science & Technology, we have
not been able to remove the Gender
Discrimination. Reformation in society with special
reference to gender differences is possible only
through gender sensitivity. Gender and its
accompanying power relations are built in all
institutions of society be it Family, Educational
institutions, Work place, Religious system, Beliefs,
Norms etc. it is the process which brings about
changes in the thought process of people who
believe man and women as different entities and so
have different functions to perform in Socio-

Economic area. Gender refers to the Socio-cultural
differences between the males and females in term
of their strength, ability, performance, wage
earning capacity and social acceptability etc.
Gender sensitivity encompasses the ability to
acknowledge and highlight existing Gender
differences, issues and Inequalities, and incorporate
these into strategies and actions. Gender
sensitization is the act of being sensitive to the
ways people think about gender. The simple
meaning of In fact the biological process does not
discriminate between man and women, but
socially, women are regarded as weak, need
protection and hence become subordinate to men.
Gender sensitivity refers to the modification of
behavior by raising awareness of gender equality
concerns. This can be achieved by conducting
various sensitivity Campaigns, Workshop,
Programs etc. Gender sensitivity refers to theories
which claim that modification of the behavior of
teachers and parents etc. towards children can have
a casual effect on Gender Equality. Right from the
beginning, Girls and Boys are treated differently by
the members of their family and immediate
environment, and therefore, learn differences
between Girls and Boys. By the time children are
two year’s old, they have absorbed the gender
stereotypes in some form which is evident because
of clothing and toys chosen by adults and provided
to them. Gender Sensitivity “is about changing
behavior and instilling empathy into the views that
we hold about our own and the other sex”. It helps
people in “examining their personal attitudes and
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beliefs and questioning the realities they thought
they know”.

can create favorable environment that allows every
individual to nurture and flourish their talent with
no gender discrimination. This in first instance tries
to develop the perception that women are no
subordinate to men and they have an equality
important role to play in decision making at
household, community and organization level.
Gender bias varies greatly according to the Sociocultural and Economic contexts prevailing in the
society. Therefore after having deep insight into the
socio-economic contest and understanding the
psychological situations of the people different
strategies can be planned.
Following strategies promote Gender Sensitivity
through Education is:

 Modification of attitudes
Figure 1 Girl Child
Gender Sensitivity makes people more sensitive
towards the problem of women and so they tend to
think about different reforms required to raise the
status of women by empowering them. Gender
Sensitivity is a process by which Individuals learn
to act in a particular way and mostly conforming to
the Societal Beliefs, Values, Norms, Attitudes and
Examples. Early Gender Sensitivity starts at birth
and is a process of learning Socio-Cultural Roles
according to one’s gender.
Men still dominate over women. Gender inequality
fuels violence against women and results in power
imbalances. According to latest statistics
Afghanistan, Congo, India Pakistan and Somalia
are the Five Countries that are Dangerous for
women in the issues of Health, discrimination,
Cultural, Educational, Sexual Violence and
Trafficking. Gandhi ji stated “when women can
walk freely on the roads at night, we can say India
has achieved the real Independence”. Swami
Vivekananda had avowed that the idea of perfect
womanhood is Perfect independence. His quote
shows that India still lacks a complete
Independence even after more than 6 Decades of
freedom from the clutches of British Rule.

Role of Education in Gender Sensitivity
Education is the most powerful tool of change of
position weak position to execute a power.
Education also brings a reduction in Inequalities
and functions as a means of improving their status
within the family. To encourage the education of
women at all levels and for dilution of gender bias
in providing knowledge and education, Established
Schools, Colleges, Universities play important role.
School is considered to be Miniature society. It can
become Instrument of Change as far as gender
sensitization is considered. School and Education

The school can be used to bring change of attitude
in learners on sex roles. This can be achieved
through discussion on issues such as sex roles and
stereotyping. Retrogressive customs that hinder the
advancement of girls can be analyzed and better
alternatives suggested. The girls should be
encouraged to think in the same way as the boys
do. Making the girls believe that they can do just as
better as the boys, I think we should be somewhere
trying to achieve gender balance.

 Revision of Textbooks
Textbooks particularly set books should be revised
to change the ‘Female Image’. The set books
should prepare both boys and girls for challenges
ahead of them. No characters should be portrayed
as weak simply because they are women or strong
mainly on the basis of being male. Women and
girls should be portrayed positively and writers
should employ neutral language when writing
books. I think it is time we should try to change
their minds to believe and see that they are not a
weak gender.

 Encouragement of Girls in Science

Subjects
Girls should be introduced to and encouraged to
pursue technical subjects that are oriented to
technical jobs in addition to science subjects, such
as Home Science, Physics etc. Deliberates efforts
should be demystified for the girls to take them
with ease. It is evident that many girls today have
expressed their capacity of trickling those subjects
that were once thought to be for the boys.

 Sensitization on Education For the

Girl Child
The public should be sensitized through MassMedia and other forums to take the girl child to
school. Girls should b allowed to go back to school
after delivery, depending on the circumstances
rather than being expelled completely as
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undesirable examples or models for others. No
child should be denied education simply because
the child is female.



 Establishment of Girls Schools
More schools for girls especially boarding schools
should be established particularly in crime prone
areas such as North Eastern Province or where
cultural practices such as female circumcision and
early marriages are rampant. We all understand
how far some regions in the country have been left
behind on this important matter. Such places or
areas should be looked at with obvious helping
eyes to eradicate unwanted cultures that have been
destroying girls.








Figure 2 Gender Equality

Education / Schools are useful vehicles through
which gender parity can be tackled. This can be
through the following ways:










Making teaching learning process more
participatory. Participation of students in class
room activities irrespective of gender can be
an instrument to achieve predetermined
objectives. The participatory approach should
be such that emotions and experience have a
definite and valued place.
Providing space for individual children to
express themselves freely in the classroom,
without fear of Judgment, and stereotyping
are essential building blocks for their future
endeavors where they can build confidence in
taking wise decisions of their life.
To build up approaches that encourage
learners to compare, comment and think about
elements that exist in their own environment.
It is necessary to critically question the
received knowledge.
Encouraging educational activities in school
for in calculating moral values among
children and equal respect for boys and girls.
Various safety measures for girls in the school
environment.







The teacher act as facilitator to create gender
sensitized environment. The teacher’s role is
to provide a safe space for children to express
themselves and simultaneously to build in
certain forms of interaction. While
consolidating and constructively pushing the
limits of learner’s understanding, needs to be
conscious of how differences are expressed.
An atmosphere of trust would make the
classroom make safe space where children
can share their experiences, where conflict
can be acknowledged and constructively
questioned, where resolutions, however
tentative, can be mutually worked out.
A space where they can practice democratic
ways of interacting with each other and build
skills to negotiate with conflicts outside the
school. For the girls in particular, school and
classroom should be spaces to discuss
processes of decision making, to interrogate
the basis of their decisions and to make
informed choices.
School curriculum to be Re-examined and
revised with the view of promoting gender
sensitization.
It is advised that school assessment program
incorporate Gender Sensitive parameters that
promote gender sensitivity in classroom
transaction and school extra Co-Curricular
activities.
It has also proposed Upper primary classes;
physical education classes should include
training in self defense for girls.
India has youth with multi faceted talents and
the future if India lies in the hands of the
youth but their minds are becoming devil’s
workshops by using advanced technologies
for evil purposes rather than for betterment for
society.
All women specially the youth should get
trained in protecting themselves from being
harassed. The youth have to realize their role,
their power and their responsibilities.
In the schools and colleges, the male and
female students above 8th standard should be
taught about gender sensitivity in the school.
They should also inform about natural lust,
sexual attraction and addiction.

Conclusion
On the contrary, Education that is Gender Sensitive
benefits Members of both sexes. It helps them
determine which assumptions in matters of Gender
are
valid
and
which
are
Stereotyped
Generalizations. Gender awareness requires not
only intellectual understanding and effort but also
sensitivity and open-mindedness to changes one’s
views and limited perspectives and values. It opens
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up the widest possible range of life options for both
women and men and builds their capacities to be
more wholesome and humane. In this regard,
teachers are strategically positioned to act as
Agents of change in order to achieve Gender
Equality, especially through What they teach, How
they teach and How they Role Model their own
Attitudes, Beliefs and Practices in the classroom
and Beyond. Indeed, teachers do not come into
classrooms as gender-neutral persons. They are
likely to have internalized a patriarchal gender
ideology through their upbringing and years of
socialization in both formal and informal settings.
The influence of teachers and educators on
gender roles of their students immensely impacts
their educational outcomes as well as their roles in
Contemporary Society. The teacher should not
encourage differences in expected behaviors from
boys and girls. To achieve all this, a teacher needs
to familiarize herself / himself with the home
environment of every child in her care and
maintain regular contact with the parents.
Thus we can conclude that gender
sensitization through Education can be an effective
and primary tool to bring change in the thought
process of students. The main focus should be on
breaking the stereotypes and mind set related to
gender prevalent in the society. The time has come
for the stakeholders of Education to take important
steps in the area of Gender sensitization and
thereby empowering women in cultivating a strong,
rational and progressive society.
Let’s respect women and give them safety and
security. Let’s build India.
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Abstract
Aberrant crypt foci (ACF) are one of the earliest histopathological manifestations of colon cancer. ACF are
thought to be the first identifiable neoplastic lesions in DMH induced colon carcinogenic rat model. The
progression of ACF to polyp and subsequently, to cancer parallels the accumulation of several biochemical
alterations and mutations whereby a small fraction of ACF evolve to colon cancer. Recent data indicates that,
some ACF bypass the polyp stage during the carcinogenesis process, thus reinforcing the importance of its early
detection and understanding its pathogenesis. In the present study ACF analysis was done in 6 weeks (initiation
stage) and 18 weeks (promotion stage) groups in a model of colon carcinogenesis induced by dimethyl
hydrazine (DMH) in rat. 6 weeks old male albino rats were divided into 2 groups and given sub-cutaneous
injections of DMH (30mg/kg) weekly along with etoricoxib (6mg/kg) for 6 weeks and 18 weeks respectively
and thereafter sacrificed. ACF were scored for number, distribution pattern along the colon and crypt
multiplicity in 0.1% methylene-blue whole mount preparations. ACF were distinguished from normal crypts by
their larger size and elliptical shape. The incidence, distribution morphology and tumor multiplicity of colon
tumors were recorded. The majority of ACF were present in the proximal colon of DMH treated rats and their
number increased with duration. However regression in all the above parameters was observed with etoricoxib
co administration. The present study indicates that induction of ACF by DMH in the initiation stage and its
further development to adenocarcinoma in the promotion stage is regressed by simultaneous co-administration
of etoricoxib with DMH. Thus it can be said that etoricoxib in the present study is acting as a chemopreventive
agent.
Key words: Aberrant crypt foci, Colon Cancer, Etoricoxib, Chemoprevention.

Introduction:
Colorectal cancer has become the second most
common cause of cancer related mortality in
United States (1). In India the estimated number of
cancer cases related to digestive system was
107,030 in males and 86,606 in females for the
year 2010. The major three cancers contributing
were stomach cancers (19.8%), esophagus (18.6%)
and colon cancers (14.2%) according to Indian
council of medical research (ICMR) New Delhi.
According to ICMR, 1.1 million new cancer cases
were estimated, indicating India as a single country
(out of 184 countries) contributing to 7.8% of the
global cancer burden; mortality figures were
6,82,830 contributing to 8.33% of global cancer
deaths and colorectal cancer causing (64,332;
6.3%) mortality.
Development of colorectal cancer depends on
many factors related to lifestyle along with genetic
factors influencing the digestive tract (2). Many
researchers have pointed out the point from where
the normal colonic epithelium becomes neoplastic,
hyperplastic, dysplastic, or an early indicator of
disease. Development of colon cancer is a
multistep process involving a series of pathological
alterations ranging from discrete microscopic
mucosal lesions, multiple plaque lesions (MPLs),

aberrant crypt foci (ACF) to malignant tumors
(3,4). It has been observed in many studies that
aberrant crypt foci (ACF) are colon cancer
precursors (5) and their size and number directly
correlates to risk of developing colon cancer.
Aberrant crypt foci were firstly discovered by Bird
in 1987 (6). Treating mice with carcinogen
azoxymethane (AOM) induced the growth of
colonic crypts that were larger, thicker and darker
staining than normal crypts when visualized with
methylene blue (7). The aberrant crypts observed in
rodent models had distorted, slit like luminal
opening and thick epithelia (8) and their formation
is dose responsive to AOM. The size and number
of crypts per focus and size of focus increases with
increasing dose of carcinogen (9).
ACF were first observed in the surrounding normal
colonic mucosa of patients with colon cancer in
1991 (10). The crypt observed in human mucosa
appears to be raised from the normal mucosal
surface of the colon (10). It is expected just like
normal rapid turnover of intestinal and colonic
cells, ACF would also replicate at same rate.
However, in humans there are conflicting
evidences to prove increased replication of ACF
than normal epithelia. ACF replication occurs
through process of budding and branching known
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as crypt fission forming large sized foci over time
(11, 12).
Since ACF are considered as putative precursors
for cancer, Etoricoxib a COX-2 selective inhibitor
is targeted to alter this stage/earlier in disease
progress to halt disease progression, reverse it or
prevent ACF formation. It is observed that ACF
formation accompanies changes in morphology of
colonic crypts in many bowel diseases and colon
cancer. Therefore the present study evaluates the
role of Etoricoxib in regression of ACF formation
in two different time schedule of dose.

Materials and methods:
Chemicals
1,2 dimethyl hydrazine dihydrochloride (DMH)
and Bradford reagent were purchased from Sigma
Aldrich (St. Louis, Missouri, USA). Etoricoxib was
a generous gift from Department of Biophysics,
Panjab University Chandigarh. All other chemicals
and reagents used in the present study were of
analytical grade and procured from the reputed
Indian manufacturers.

Animal Procurement
Male adult albino rats of body weight between 80100 g were obtained from the inbred population of
Central Animal House of Dr. S.N. Medical
College, Jodhpur. They were acclimatized to the
control diet (rodent chow) and water ad libitum for
at least 1 week before onset of experiment.
Animals were maintained as per the guidelines of
the Ethical Committee of Dr. S.N. Medical
College, Jodhpur and in general, according to NIH
guidelines (Rule no 23-85, as revised in 1985). The
animals were housed in iron cages in a well
ventilated animal room till the end of the
experimental period. The animal rooms were
provided with electric heater and water cooler
during winter and summer months, respectively.
The animals were also maintained under a 12 hr
photoperiod of light and darkness, respectively.

Experimental Design:
Animals were assorted into the following groups:
Control Group, Vehicle treated: Animals were
administered the vehicle (1mM EDTA- saline
subcutaneously (s.c.) in a weekly injection and
0.5% carboxymethylcellulose (CMC) per oral
(p.o.) daily.
DMH group: Animals were administered with
DMH weekly at a dose of 30 mg/kg body weight
(s.c.). DMH was freshly prepared in 1mM EDTAsaline, pH adjusted to 7.2 using dilute NaOH
solution.
DMH + Etoricoxib Group: Etoricoxib was given
daily per oral (p.o.) at its therapeutic anti
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inflammatory dose (ED50 for rats, 0.64 mg/kg
body weight) to the animals along with the weekly
administration of DMH. The anti inflammatory
dose of Etoricoxib had been chosen from Kanwar
(13) following carrageenan-induced paw oedema
model in the rat hind leg (14).
Etoricoxib Group: Etoricoxib alone was
administered p.o. daily (0.64 mg/kg body weight).
At the end of 6 weeks treatment period and 18
weeks treatment period animals were fasted
overnight with drinking water ad libitum, and
sacrificed next day. The animal body weights in all
the treatment groups were recorded once a week till
the termination of the experiment.

Gross anatomical observations and
chemopreventive response:
Colons were removed, flushed with ice cold
phosphate buffer saline and opened longitudinally.
They were thoroughly examined macroscopically
with a hand held lens for the presence of the
multiple plaque lesions (MPLs), identifiable as the
raised or non-raised stretch of tissue or nodular
lesions on colonic mucosal surface and considered
as the early centers of tumorigenesis. The colons
were divided into proximal, middle and distal
segments for examination. The chemopreventive
response was assessed on the basis of MPL
incidence, burden and multiplicity.

Aberrant crypt foci (AF) analysis
The colons were removed, flushed, clean, cut open
and divided into different parts. After a minimum
of 24 hr fixation in 10% buffered formalin (PBS)
between wet filter paper, the colons were stained
with 0.2% methylene blue in Phosphate buffered
saline for 3-5 min (15). The mucosal surface of the
colon was evaluated for the number of ACF in the
stained colon under × 40 magnifications using a
light microscope. ACFs were characterized by
enlarged and slightly elevated lesions with dark
staining were readily identifiable in comparison to
normal adjacent mucosa and were classified as
small (1-3), medium (4-6) and large (>6) by
number of crypts per foci (16).

Histopathological observations:
The colonic segments containing the MPL, were
dissected, fixed immediately in 10% buffered
formalin for 24 h. The tissues were dehydrated in
ascending series of alcohol and kept in 1:1 mixture
of absolute alcohol and benzene for 1 h. For
embedding the tissue in wax, they were kept in
benzene for 40-45 min and transferred sequentially
to 1:1 mixture of benzene and wax at 600C for 1h,
and then to pure wax for 6h at 600c with two
subsequent changes. The tissues were embedded in
wax and 5µm sections were cut using a hand driven
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microtome and transferred to egg-albumin coated
slides. Sections were then dewaxed in xylene,
stained in hematoxylin and eosin, mounted on
DPX, viewed under a light microscope, and
photographed.

Results and Discussion:
Body weight
Figure 1a and 1b shows the profile of mean body
weight during the 6 weeks and 18 weeks treatment
schedule respectively. No significant change in the
body weight between the control and the different
treated groups was observed, showing that
carcinogenic events at initial stage do not alter the
metabolic status of animals in any significant way
and normal growth pattern was observed.
Gross morphological study
At the end of both treatment schedule (6 and 18
weeks), the dissected colons were subjected to
macroscopic studies. Figure 2a shows the gross
anatomy of the mucosal surface of colonic tissues
of all treatment groups demonstrating the
occurrence of MPLs in DMH treated group as
compared to control in 6 weeks. MPLs form early
signs of neoplastic changes and are considered to
be centers for tumor growth (17). No MPLs were
identified in the control and etoricoxib alone
treated animals, thus indicating the absence of
spontaneous occurrence of these lesions. Whereas
significant number of MPLs were observed in
DMH treated rats and were present in almost all
DMH treated rats (100%). MPL burden and MPL
multiplicity was also observed to be highest in this
group. DMH + Etoricoxib group showed a marked
reduction in the MPL incidence (43%), burden as
well as multiplicity (Table 1).
Figure 2b shows No lesion/tumor in control and
Etoricoxib alone treated group. Whereas
macroscopically full grown tumors of various sizes
were noticed at different location of the colons
such as the proximal, distal and middle regions in
all the DMH treated animals (Table 2). DMH+
Etoricoxib treated animals showed only the
incidence of Multiple Plaque lesions at some parts
of colon.
Aberrant crypt foci (ACF)
ACF were distinguished from normal crypts by
their darker staining and larger size, elliptical
shape, thicker epithelial lining and large pericryptal
zone. No ACF were detected in control animals
while the DMH group has a large number of ACF
(Table-4).
Table 3 shows that the number of aberrant crypts
(ACs) as well as the ACFs increased significantly
in the DMH treated group compared to the control,
while co-administration of etoricoxib with DMH
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resulted in a significant reduction of these lesions
in 6 weeks group.
The majority of ACF were present in the proximal
colon in both treatment groups, demonstrating that
ACF are not random lesions of the rodent colons
treated with genotoxic colon carcinogens. Number
of ACF remains same in 6 and 18 weeks group
suggesting
that
ACF
represents
focal
morphological alterations induced by DMH in the
colonic mucosa and this may reflect the initiation
step of carcinogenesis (18,19).
However, the number of crypts per ACF increased
significantly after 18 week DMH treatment (Table
5). This progression of ACF morphology consisting
of multiple crypts observed from 6 week to 18
week may corresponds to promotion step of colon
cancer (20, 21). Histologically, ACF also presented
progressive changes. At the 6th week they exhibits
hyperplastic features where they are composed of
mixture of goblet cells and absorptive cells with
enlarged
and
crowded
nucleus
without
stratification. Luminal opening of ACF is slightly
elevated from surrounding normal mucosa and
crypts elongated along with occasional branching
with partial mucin depletion (22, 23).
While mild to severe dysplasia was observed at the
18 week treatment. The ACF are composed of
absorptive cells displaying unceasing proliferative
activity. Number of goblet cells decrease and are
mucin depleted. The dysplastic glands so formed
tends to have an increased diameter, dilated cryptal
lumen in lower half. However etoricoxib coadministration reduces number of ACF with mild
hyperplasia (Figure 3 -6).
Fifteen tumors were present in all DMH treated rats
examined after 18 weeks (Table-2). Ten were in
proximal region four in middle colon and one in
distal colon which were the sites most populated by
ACF. Thus, ACF and colon cancer developed at the
same sites in the colonic mucosa of DMH treated
rats, sequentially both related biological events. All
tumors were well differentiated adenocarcinomas.
Further very few ACF were observed in DMH
+Etoricoxib group with no tumor thus
histologically establishing the regressive response
of COX-2 selective NSAID in colon
carcinogenesis.
The results of the present study clearly
demonstrates the chemopreventive role of
etoricoxib in regressing the growth of ACF by
DMH in 6 week initiating step and further
development
of
well
differentiated
adenocarcinomas in 18 weeks treatment. As it is
known that ACF are the precursor lesions leading
to colon carcinoma, therefore this study clearly
shows the chemopreventive effect of etoricoxib in
development of ACF and their further growth to
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adenocarcinoma regressed when co-administered
with DMH.
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Body weight (g)

Figure 1a: Alterations in mean body weight (g) of control, DMH, DMH + Etoricoxib and
Etoricoxib only groups during 6 weeks of treatment schedule.
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Figure 1b : Alteration in mean body weight (g) of control, DMH, DMH + Etoricoxib
and Etoricoxib only groups during 18 weeks of treatment schedule.
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Figure 2a: Morphological analysis of colons for MPLs incidence. Dissected colons
from different groups were laid flat to examine the incidence of macroscopic
neoplastic lesions/plaques also called multiple plaque lesions(MPLs). DMH alone
group longitudnally opened dissected colon, showing more number of MPLs along
with visible sign of aberrantly increased blood vasculature running across the colon
and alsoconnecting MPLs. However, etoricoxib + DMH are showing reduced number
of MPLs with reduction of vasculature as compared to DMH. No such incidence of
MPLs and aberrant blood vasculature were observed in control group.
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Figure 2b: Macroscopic examination of the colons from different treatment groups
observed at the end of 18 weeks. a) gross morphology of the intact colon showing the
occurrence of normal mucosa in the control and d) etoricoxib alone treated groups and
c) sign of early neoplastic changes MPLs in DMH+Etoricoxib group. b) Tumors at
different locations of the colon from DMH treated rats when opened longitudnally.
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Figure 3: Surface view of unsectioned colonic mucosa stained with methylene blue. All the
crypts appeared normal in the control as well as Etoricoxib alone group. Aberrant crypt foci
were prominently visible in the DMH treated group, whereas its number decreased
significantly with etoricoxib co-administration.

Figure 4: Aberrant crypt foci (ACF) observed in methylene blue stained colonic segments in
DMH and DMH+Etoricoxib treated rats (a,d), histology of methylene blue stained colonic
tissues showing hyperplasia and aberrant crypts in DMH group(b,c) while DMH+Etoricoxib
group (e) shows normal epithelia after 6 weeks treatment.
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Figure 5: Surface view of unsectioned colonic mucosa stained with methylene blue.
All the crypts appeared normal in the control as well as Etoricoxib alone group.
Larger and raised Aberrant crypt foci were prominently visible in the DMH treated
group, whereas its number decreased significantly with etoricoxib coadministration

Figure 6: Methylene blue stained sections showing larger and raised ACFs in DMH treated
rat colons (a) and histology of these methylene blue stained colonic sections showing
hyperchromatism of the nuclei and stratification of the nuclei of crypt epithelium resulting in
severe dysplastic aberrant crypt foci along with crypt fission (b,c,d) while etoricoxib co
administration shows reduce no of ACF with mild hyperplastic epithelia (e,f) after 18 weeks
treatment.
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Table 1: DMH-induced carcinogenesis and regressive response of Etoricoxib, examined
after 6 weeks of treatment schedule (n=7 per gp)
Animal
groups

No of MPLs in different
regions of colon

Total
MPLs

No. of
rats
with
MPL/
Total
no. of
rats

MPL

Proximal

Middle

Distal

Incidence

Burden Multiplicity

Control

-

-

-

-

No
MPL

-

-

-

DMH

18

12

8

38

7/7

100

5.43

5.43

DMH
+ETO

4

3

2

9

3/7

43

1.3

3.0

ETO

-

-

-

-

No
MPL

-

-

-

MPL incidence = the percentage of animals having MPLs
MPL Burden = the total number of MPLs counted /total number of rats
MPL Multiplicity = the total number of MPLs counted/ number of MPLs bearing rats.
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Table 2: DMH induced carcinogenesis and regressive response of etoricoxib examined after
18 weeks of treatment schedule (n= 5)
Animal group

Tumor
Tumor
incidence burden
(%)

Tumor
Lesion
Lesion
multiplicity incidence burden
(%)

Lesion
multiplicity

Control

-

-

-

-

-

-

DMH

100

2.4

2.4

100

3.6

3.6

DMH+

-

-

-

40

2.8

2.8

-

-

-

-

-

-

Etoricoxib
Etoricoxib

Tumor incidence= % of animals having tumor
Tumor burden= total no of tumors counted/total number of rats
Tumor multiplicity= total no of tumors counted/no of tumor bearing rats
Lesion incidence= % of animals having lesion
Lesion burden= total no of lesions counted/total no of rats
Lesion multiplicity= total no of lesions counted/no of lesion bearing rats

Table 3: Effect of DMH and Etoricoxib on the number of aberrant crypt foci (ACF) present
in the colonic mucosa.
Animal Groups

ACF/Colon
Small

Medium

Large

Total

Control

-

-

-

-

DMH

15

9

7

31

DMH + ETO

4

4

2

10

ETO

2

-

-

2

The colons were stained with 0.2% methylene blue for 3-5 min in saline in order to identify ACF,
formed by one or more aberrant crypts. ACF were classified as small (1-3), medium (4-6), or large
(>6) per foci.
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Table 4: DMH induced carcinogenesis and regressive response of Etoricoxib in terms of
aberrant crypts foci, examined after 6 weeks of treatment schedule.
Animal
groups

Aberrant
crypts (%)

Aberrant
crypt
foci/colon

Hyperplasia

Dysplasia

Aggregates
of
lymphoid
follicle

Carcinoma

Control

-

-

-

-

-

-

+++

++

++

+

DMH

51.2 ±1.29 16.00 ± 1.7

DMH +
ETO

19.4 ± 1.5

4.00 ± 1.8

+

-

-

-

ETO

-

-

-

-

-

-

+++/++/+ indicates high occurrence/moderate occurrence/low occurrence, respectively. The values
are Mean ± SD of four animals.

Table 5: DMH induced carcinogenesis and regressive response of Etoricoxib in terms of
aberrant crypts foci, examined after 18 weeks of treatment schedule.
Animal
groups

Aberrant
crypts (%)

Aberrant
crypt
foci/colon

Hyperplas
ia

Dysplasia

Aggregates
of lymphoid
follicle

Carcino
ma

Control

-

-

-

-

-

-

DMH

71.75 ± 1.7

25.25 ± 0.82

+++

++

++

++

DMH +
ETO

30.5 ± 1.11

9.50 ± 1.1

++

+

-

-

ETO

-

-

-

-

-

-

+++/++/+ indicates high occurrence/moderate occurrence/low occurrence, respectively. The values are
Mean ± SD of four animals.
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Abstract
HIV-AIDS is a retroviral disease spreads through certain body fluids that attacks the body’s immune system,
specifically the CD4 cells or T cells. However in many cases there are symptoms of Tinea Cruris in persons who
are not affected by HIV. But many have misconceptions regarding this as the symptoms of AIDS include fungal
infections of Tinea.
Key words: HIV,AIDS, Trichophyton rubrum, Tinea infections, Tinea versicolor, Tinea corporis, Tinea
Cruris, Dermatophytosis

Introduction
HIV
stands
for human
immunodeficiency
retrovirus. It is the virus that leads to acquired
immunodeficiency syndrome, or AIDS, if untreated.
Unlike some other viruses, the human body cannot
get rid of HIV completely, even with treatment. So
once a person get HIV, he/she have it for lifetime.

published in The Lancet, estimated that the global
case of HIV infection was highest in 1997 at 3.3
million per year. Global incidence fell rapidly from
1997 to 2005, to about 2.6 million per year, but
remained stable from 2005 to 2015.

HIV attacks the body’s immune system,
specifically T cells, which help the immune system
to fight off infections. Untreated, HIV reduces the
number of T cells in the body, making the person
more prone to other infections
AIDS is the most severe and worst phase of HIV
infection. People with AIDS damages the immune
system so badly that person get an increasing
number of severe illnesses, called opportunistic
infections which includes mostly infections of
Tinea.
Dermatophytes,
specifically
trichophyton, epidermophyton &
microsporum species, are responsible for most
superficial fungal infections. The term “tinea”
refers exclusively to dermatophyte infections.
Tinea infections are common in HIV-infected
patients; however, the case has not been found to
be higher in HIV-infected people as compared to
those who are not HIV infected. Dermatophyte
infections in HIV-infected populations are often
more severe.

Proximal white subungual onychomycosis
in the toenail of an HIV-positive patient
(photograph, courtesy of Dr. Richardadorn,
University of California Medical Center,
San Francisco).

Epidemiology of Tinea
Dermatophytes,
specifically
trichophyton, epidermophyton and
microsporum species, are responsible for most
superficial fungal infections. The term “tinea”
refers exclusively to dermatophyte infections.

Epidemiology of HIV-AIDS

Classification of Tinea Infections

HIV/AIDS is found globally. As per survey of
2016, approximately 36.7 million people are living
with HIV globally. In 2016, approximately half are
men and half are women. There were about
1.0 million deaths from AIDS in 2016, which are
less
from 1.9 million deaths in 2005. The
2015 Global Burden of Disease Study, in a report

Tinea infections are classified according to the
affected body site, such as:

Tinea capitis (scalp)



Tinea barbae (beard area)
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Tinea corporis (skin other than bearded
area, scalp, groin, hands or feet)





Tinea cruris (groin, perineum and perineal
areas)





Tinea pedis (feet)



Tinea manuum (hands)



Tinea unguium (nails).

Tinea infections are seen throughout the world,
with a higher prevalence of tinea corporis in
warmer and more humid conditions. It is surveyed
that 10% to 20% of the world’s population is
affected by fungal skin infections of Tinea.









Transmission of HIV
Most commonly, people get HIV through sexual
behaviors and needles or use of infected syringe.
HIV can transmit only through certain body fluids
viz., blood, semen, pre-seminal fluid, rectal fluids,
vaginal fluids, and breast milk from a person who
has HIV to another. These fluids must come in
contact with a mucous membrane or damaged
tissue or must be directly injected into the
bloodstream from a needle or syringe for
transmission to occur. Mucous membranes are
found inside the rectum, vagina, penis, and mouth.
HIV is spread mainly by





Having anal or vaginal sex with someone
who has HIV without using protection .
Sharing needles or syringes or other
equipment used to prepare drugs for
injection with someone who has HIV.
HIV can live in a used needle up to 42
days depending on temperature and other
factors.

Less commonly, HIV may be spread by




From mother to child during pregnancy,
birth, or breastfeeding. Although the risk
can be high if a mother is living with HIV
and
not
taking
medicine,
recommendations to test all pregnant
women for HIV and start HIV treatment
immediately have lowered the number of
babies who are born with HIV.
By stuck with an HIV-contaminated
needle or other sharp object. This is a risk
mainly for health care workers.

In extremely rare cases, HIV has been transmitted
by

/ Vol-3 /Issue –II /Jan-June 2018

Oral
sex—(fellatio,
cunnilingus,
rimming). In general, there’s little to no
risk of getting HIV from oral sex.
Receiving blood transfusions, blood
products, or organ/tissue transplants that
are contaminated with HIV.
Eating food that has been pre-chewed by
an HIV-infected person. The only known
cases are among infants.
Being bitten by a person with HIV. There
is no risk of transmission if the skin is not
broken.
Contact between broken skin, wounds, or
mucous membranes and HIV-infected
blood or blood-contaminated body fluids.
Deep, open-mouth kissing if both partners
have sores or bleeding gums and blood
from the HIV-positive partner gets into the
bloodstream of the HIV-negative partner.
HIV is not spread through saliva.

HIV is not transmitted:







By hugging, shaking hands, sharing
toilets, sharing dishes, or closed-mouth or
“social” kissing with someone who is
HIV-positive.
Through saliva, tears, or sweat that is not
mixed with the blood of an HIV-positive
person.
By mosquitoes, ticks or other bloodsucking insects.
Through the air.

Most commonly, people get or transmit HIV
through sexual behaviors or needle or syringe use.
Babies can also get HIV from an HIV-positive
mother during pregnancy, birth, or breastfeeding.

Early Stage of HIV
About 40% to 90% of people have flu-like
symptoms within 2-4 weeks after HIV infection.
Other people do not feel sick at all during this
stage, which is also known as acute HIV infection.
Early infection is defined as HIV infection in the
past six months (recent) and includes acute (very
recent) infections. Flu-like symptoms can include
fever, Chills, Rash,Night sweats, Muscle aches,
Sore throat, Fatigue, Swollen lymph nodes and
Mouth ulcers.
These symptoms may last from a few days to
several weeks. During this time, HIV infection may
not results positive on some types of HIV tests, but
people who have HIV are highly infectious and can
spread the infection to others.
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Having the above symptoms does not mean that a
personhas HIV. Each of these symptoms may be
caused by other illnesses also. Some people who
have HIV do not show any symptoms at all for 10
years or more.

Clinical Features of Tinea
Tinea corporis, tinea cruris, tinea pedis (all
dermatophyte infections of the skin), tinea
unguium (infection
of
nails)
and tinea
capitis (infection of scalp hair) all occur in patients
with HIV infection.
Tinea pedis, the most common type of
dermatophytosis in patients with symptomatic HIV
disease, is usually appeared by typical interdigital
softening of skin with scaling and diffuse abnormal
thickening of the sole.

Signs and Symptoms

Infection of the nail is common in HIV-infected
individuals. The nails often appear discoloured;
they may be thickened and brittle. Nail infection
has been associated with advanced HIV disease and
considered a clinical marker of HIV infection.

As the common name of this condition implies, it
causes itching or a burning sensation in the groin
area, thigh skin folds or anus. It may involve the
inner thighs and genital areas, as well as extending
back to the perineum and perianal areas.

Tinea cruris presents as an expanding scaling
plaque of the upper thighs and groin, with central
clearing and an erythematous lesions. In HIVinfected patients, tinea corporis is often an
extension of infection from the groin to the trunk.
In severely immuno suppressed patients the lesions
may have little inflammation and lack the typical
elevated border and central clearing of tinea.

Tinea cruris
Tinea cruris, also known as crotch itch, crotch
rot, Dhobi itch, eczema marginatum, gym itch,
jock itch, jock rot, scrot rot and ringworm of the
groin is a dermatophyte fungal infection of the
groin region more often seen in males.
The three fungi- T. rubrum, T. mentagrophytes, and
E. floccosutm are usually responsible for most
cases of tinea cruris. When the feet are infected
infections are seen in the groin.
T. mentagrophytes is responsible for an
inflammatory reaction, with an active, perhaps
vesicular, spreading margin; T. rubrum for dull,
scaly thickened plaques; E. floccosum produces a
well-marginated scaly dermatitis, with little
tendency to central scaling.

Tinea cruris on the groin of a man

Affected areas may appear red, tan, or brown, with
flaking, rippling, peeling or cracking skin.
The acute infection begins with an area in the groin
fold about a half-inch across, usually on both sides.
The area may enlarge, and other sores may
develop. The rash has sharply defined borders that
may blister and ooze.
Tinea cruris have similar symptoms to Inverse
psoriasis.

Causes
Infections that are caused by a diminished immune
system are frequent.
Fungus from athlete's foot infection can spread to
the groin through clothing. Tight, restrictive
clothing, such as jockstraps that traps heat and
moisture, providing an ideal environment for the
fungus.
The
type
of
fungus
usually Trichophyton
rubrum.
contributing
fungi
albicans, Trichophyton
and Epidermophyton floccosum.

involved
is
Some
other
are Candida
mentagrophytes
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weeks) or miconazole (for three to four weeks)
should be initiated.
In children and adults (see comment below
regarding pregnant women) with extensive tinea
infections or hair/nail involvement, oral
griseofulvin should be considered.
If there is no response, then oral terbinafine or
itraconazole should be used.
Macroconidia
floccosum

from

the Epidermophyton

In children and adults having tinea infections with
unknown HIV status, an HIV test should be
offered.

Diagnosis
Tinea cruris is similar to, but different
from Candidal intertrigo, which is an infection of
the skin by Candida albicans. The latter is more
specifically located between intertriginous folds of
adjacent skin, which can be present in the groin
or scrotum, and be indistinguishable from fungal
infections caused by tinea. However, candidal
infections tend to both appear and with treatment
disappear more quickly. It may also affect the
scrotum.

Prevention
Medical professionals recommend a preventative
based approach of stopping fungus before it occurs.
Prevention is preferable over a reactive treatment
approach. The preventative based approach
involves removing heat and moisture to the groin
area.





Dry off with a clean towel
immediately
after
showering,
swimming or perspiring.
Shower after physical activities.
Wear underwear with high air and
moisture permeability fabric, such as
linen (flax)

Photos: Ointments for Tinea infections

Remarks
A variety of topical antifungals are considered
efficacious. Topical miconazole and topical
terbinafine are listed in the recommendations
specifically as they are part of the WHO Model list
of essential medicines.

Recommendations
Tinea cruris is best treated with topical antifungal
medications of the allylamine or azole type. The
evidence is best for terbinafine and naftifine but
other agents may also work.
The benefits of the use of topical steroids in
addition to an antifungal is unclear. There might be
a greater cure rate but no guidelines currently
recommend its addition. The effect of Whitfield's
ointment is also unclear.
In children and adults (including pregnant women)
with tinea infections that are not extensive, topical
treatment with terbinafine 1% cream/gel (for two

Griseofulvin
Griseofulvin may be used in children aged 2 years
and older.
Griseofulvin should be avoided in pregnancy as it
may be teratogenic. It is labeled as a Pregnancy
Category C drug. There is no evidence of excretion
into human milk.
Other side effects of griseofulvin include
gastrointestinal upsets (which may be reduced by
administration with food) and photosensitivity in
some patients.
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Ointment preparations are preferred for thickened,
hyperkeratotic lesions. Lotions and solutions are
preferred for intertriginous areas and hairy areas of
the body, and also appropriate for treating moist,
oozy, weepy lesions. Cream formulations are
beneficial in the treatment of scaling, non-oozing
lesions.
These recommendations apply to HIV-negative
children and adults as well.

Conclusion
From the above we see that fungal infections are
common symptoms in HIV-AIDS and Tinea.
Since AIDS/HIV cannot be diagnosed earlier as the
antibodies develop in later stages of 7-8 yrs of
infection thus many people have false belief that
they might have HIV-AIDS. Before pointing on
any disease they must be properly diagnosed to a
dermatologist and physician. Also the patient must
be offered HIV-Test for sake of their psychology
and mindset. The people must educate themselves
properly and upto the mark that they can
distinguish between their beliefs and medications
and so that they keep themselves healty and safe.
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Abstract
In the quest for novel effective antibacterial agents, chromene fused quinoline analogues (VFP1-VFP4) are
synthesized and characterized by 1H NMR, mass, FT-IR and elemental analysis. The analogues of chromene
fused quinoline VFP1-VFP4 are screened for in vitro antibacterial activity against pathogenic bacterial strains.
To study the candidature of compounds synthesized as a drug molecule, in silico pharmacokinetics evaluation
have been carried out. Among all the compounds synthesized, VFP1 and VFP3 possessed predominant
antibacterial activity.
Keywords: Chromene; Quinoline; ADMET; Antibacterial; RO5

1. Introduction
In medicinal chemistry, heterocyclic molecules play important role in drug designing and development.
Heteroaromatic rings particularly containing nitrogen, sulphur and oxygen atoms often play significant role as
the scaffolds of bioactive molecules [1]. Quinoline is most popular N-heteroaromatics incorporated into the
structure of many pharmaceutical molecules exhibit a wide spectrum of biological activities such as
antimalarial, anti-inflammatory and antiasthmatic [2]. Moreover, in the literature chromene derivatives are
reported for antiestrogenic activity and are devoid of many agonistic activities [3]. They are assessed for
antihypertensive [4], anticancer [5], antimicrobial [5] and anticonvulsant [5]. Only a few examples are reported
in the literature containing quinoline fused chromene moiety possess anticoagulant, anticancer, antioxidant
activities [6, 7]. So, many researchers paid attention towards polycyclic chromene fused quinoline moiety.
Considering the importance of quinoline and chromene moieties, it is thought worthwhile to synthesize
quinoline fused chromene analogues. Here, we used various five membered and six membered rings to study the
efficacy and ring size on the antibacterial activity. The synthesized compounds are characterized by
spectroscopic techniques such as infra-red, mass, 1H-NMR and elemental analysis. In silico ADMET study is
performed to evaluate the candidature as a lead drug molecule. Further, the potency of the compounds
synthesized studied by in vitro antibacterial activity against gram-positive bacteria (Bacillus subtilis,
Staphylococcus areaus) and gram-negative bacteria (Escherichia coli, Proteus vulgaris).

2. Results and Discussion
2.1 Chemistry
The structural formulae of the compounds synthesized (V2F, V1-V4 and VFP1-VFP4) are confirmed by mass, 1H
NMR, FT-IR and elemental analysis. The IR spectra of V2 F, V3 and VFP3 showed broad peak at ~3440 cm-1
due to stretching of -OH group. C-H and C=C stretching in aromatic ring showed absorption at ~3098 cm-1 and
~1560 cm-1 respectively for compounds V2F, V1-V4 and VFP1-VFP4. Two peaks ~1530 cm-1 and ~1325 cm-1
obtained due to asymmetric and symmetric stretching of -NO2 groups in V1-V4 and VFP1-VFP4. Absorbances at
~1260 cm-1 and ~1020 cm-1 corresponds to stretching of aryl alkyl ether in V2 , V3, VFP2 and VFP3. The 1H
NMR resonances due to aromatic protons appeared between ~8.30-6.50 ppm. The hydrogen of -OH group
appeared in between 11.9-9.0 ppm for compounds V2F, V3 and VFP3. The structural formulae are further
confirmed by molecular ion peak (M+1) corresponding to their respective molecular weights in the mass
spectra.
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2.2 In silico Pharmacokinetic Study
In silico ADMET approach has been widely used to filter out the lead molecules to avoid a late stage failure. So,
it is very important to find out affinity of potential lead compounds in drug discovery process.
QikProp 5.5 is used to evaluate the pharmacokinetic parameters and safety profile of the compounds (VFP1VFP4). The results obtained are presented in Table 1.
Table 1. Pharmacokinetic parameters of molecules VFP1 -VFP4
Compound ID(s)

VFP1

VFP2

VFP3

VFP4

Stars

1.00

1.00

1.00

1.00

Rotor

2.00

3.00

3.00

1.00

CNS

-2.00

0.00

-1.00

0.00

349.00

364.36

350.33

294.00

5.98

6.82

5.83

6.70

561.00

595.01

555.42

507.00

FOSA

15.60

193.31

88.82

24.60

FISA

190.00

94.39

148.91

96.80

PISA

356.00

307.32

317.68

386.00

Mol. Wt. (g/mol)
Dipole
SASA (

2

)

PSA

106.00

76.30

92.76

69.00

985.00

1056.30

1007.92

865.00

donorHB

0.00

0.00

1.00

0.00

accptHB

4.00

4.50

4.50

3.50

Volume (

3

)

QPlogPo/w

2.87

3.70

3.08

3.01

QPlogS (mol dm-3)

-4.43

-4.65

-4.31

-3.80

QPlogHERG

-5.61

-5.54

-5.07

-5.60

QPPCaco (nm/sec)

157.00

1261.20

383.50

1197.00

QPlogBB

-1.30

-0.50

-0.91

-0.40

QPPMDCK (nm/sec)

66.80

635.76

175.57

601.00

QPlogKhsa

0.32

0.35

0.38

0.15

Human Oral Absorption

3.00

3.00

3.00

3.00

%Human Oral Absorption

83.10

100.00

91.23

100.00

Stars: Drug likeness of the molecule (0-5); Rotor: Number of rotatable bonds (0-15) [8]; CNS: Predicted
central nervous system activity (-2-2); Mol. Wt.: Molecular weight of the molecule (130-725) [9]; Dipole:
Computed dipole moment of the molecule(1-12.5); SASA: Total solvent accessible surface area (300-1000);
FOSA: Hydrophobic component of the SASA (0-750); FISA: Hydrophilic component of the SASA (7-330);
PISA: π component of the SASA (0-450); PSA: Van der Waals surface area of polar nitrogen and oxygen
atoms (7-200); Volume: Total solvent-accessible volume in cubic angstroms (500-2000) [10]; donorHB:
Hydrogen bond donors (0-6) [11]; accptHB: Hydrogen bond acceptors (2-20) [12]; QPlogPo/w: Predicted
octanol/water partition coefficient (-2.0-6.5);
QPlogS: Predicted aqueous solubility (-6.5-0.5) [13];
QPlogHERG: Predicted IC50 value for blockage of HERG K+ channels (>-5.0); QPPCaco: Predicted apparent
Caco-2 cell permeability in nm/sec (<25 poor, >500 great); QPlogBB: Predicted brain/blood partition
coefficient (-3.0-1.2); QPPMDCK: Predicted apparent MDCK cell permeability in nm/sec (<25 poor, >500
great); QPlogKhsa: Prediction of binding to human serum albumin (-1.5-1.5); Human Oral Absorption:
Predicted qualitative human oral absorption (1-3); %Human Oral Absorption: Predicted human oral
absorption on 0 to 100% scale (>80% is high, <25% is poor)
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Chromene fused quinoline analogues (VFP1-VFP4) showed significant values for the various parameters
analyzed such as Rotor, Mol. Wt., Dipole, SASA, FOSA, FISA, PISA, Volume, donorHB, accptHB,
QPlogPo/w, QPlogS, QPlogHERG and showed good drug-like characteristics based on Lipinski’s rule of five
(Table 1) [8-11]. The data obtained for all the analogues VFP1 -VFP4 was within the range of accepted values.
The value of polar surface area for compounds VFP1-VFP4 indicated good oral bioavailability (Table 1). The
parameters like Human Oral Absorbance and %Human Oral Absorbance are linked with intestinal absorption
and the results showed that all synthesized compounds (VFP1-VFP4) had good absorption. Moreover, the
analogues (VFP1-VFP4) are absorbed less to BBB and also inactive to CNS. The results of predicted apparent
Caco-2 and MDCK cell permeability suggested that compounds VFP2 and VFP4 had great cell permeability
(Table 1) [12-14]. In addition, the lower value of Stars for the molecules (VFP1-VFP4) suggested that they had
potential to be drug candidates.
2.3 In vitro antibacterial activity
The antibacterial activity of chromene fused quinoline analogues (VFP1-VFP4 ) and standard drug
(Ciprofloxacin) is studied on four different types of bacterial strains. Out of four bacterial strains two are gram
positive (Bacillus subtilis, Staphylococcus aureus) and two are of gram negative (Proteus vulgaris, Escherichia
coli). The results of antibacterial activity recorded on the basis of the presence/ absence of inhibition zone on
media plate and the results are presented in Table 3.
Table 3. Zone of inhibition (mm) of compounds synthesized
Gram-positive bacteria
Gram-negative bacteria
Compound ID(s)
BS
SA
PV
EC
VFP1
13
15
19
14
VFP2
8
NA
9
10
VFP3
17
19
7
18
VFP4
10
8
NA
6
CIPROFLOXACIN
46
5
4
20
DMSO
NA
NA
NA
NA
BS: Bacillus subtilis; SA: Staphylococcus aureus; PV: Proteus vulgaris; EC: Escherichia coli; NA: Not active
The compound VFP1 (R1 = -NO2; R2 =-H) and VFP3 (R1 =-OCH3; R2 = -OH) are found to be potent against all
the bacterial strains. While the compounds compound VFP2 (R1 =-OCH3; R2 = -OCH3) and VFP4 (furan ring)
did not showing any appreciable activity. Compared with the standard drug (Ciprofloxacin), chromene fused
quinoline analogues (VFP1 -VFP4) showed better activity against Staphylococcus aureus except VFP2 and
Proteus vulgaris except VFP4.

24. Materials & Methods
3.1 Chemistry
The reaction scheme ends up with three steps starting with the synthesis of quinoline (V2F) in the first step.
Different analogues of nitrostyrene (V1-V4) are synthesized in second step and the reaction is further proceeds to
the formation of chromene ring (VFP1-VFP4) in the final step. The purity of the compounds is monitored by
ascending thin-layer chromatography (TLC) on silica gel-G coated on aluminum plates. Developing solvents
used in TLC are ethyl acetate: n-hexane (50:50 %v/v) and the plates are viewed under UV light 254 nm and
265 nm respectively. Melting points are determined by the open capillary tubes equipped in electro thermal
melting point apparatus and are uncorrected. The elemental analysis is carried out by C, H, N, S analyzer on
Perkin Elmer, (U.S.A, 2400 Series II). Infrared spectra are recorded for the compounds synthesized on
Perkin Elmer (Spectrum GX) using KBr pellet disc technique. 1H-NMR spectra are recorded on Bruker
Avance III 400 MHz using DMSO-d6 as a solvent. The mass spectra are recorded on Shimadzu LCMS 2010
eV instrument.
3.1.1 Synthesis of 2-hydroxyquinoline-3-carbaldehyde (V2 F):
In a 250 ml three necked RBF equipped with an additional funnel and a guard tube, 10 ml DMF is placed in an
ice-salt bath. Then, POCl3 (32.2 ml, 0.35 mol) is added drop wise with continues stirring at 0-10°C. After
addition of acetanilide reaction mixture is heated at 75°C for 6 h in water bath. On cooling to room temperature,
reaction mixture is poured into an ice-water mixture. Solid formed is filtered, washed with water and dried
(Scheme I). Thus, the product obtained is 2-chloroquinoline-3-carbaldehyde. Further, in a 50 ml RBF reflux
condenser is placed 2-chloroquinoline-3-carbaldehyde in 25 ml acetic acid and the reaction mixture is refluxed
for two hours. Solid product (Scheme I) obtained during reflux is filtered on cooling and dried. Yield: 47.78%;
Yellow Solid; M.P.: 232°C; IR (KBr) (cm-1): 3420, 3106, 2856, 1640, 1583, 1345; EIMS (m/z): 174.1
(M+1); 1H NMR (DMSO-d6)  (ppm): 11.87 (1H, s, -OH), 10.12 (1H, s, -CHO), 7.52 (1H, s, Ar-H), 7.28
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(1H, d, Ar-H), 7.18 (1H, d, Ar-H), 6.98 (1H, t, Ar-H), 6.92 (1H, t, Ar-H); Anal. Calc. for C10H7NO2: C,
69.36; H, 4.07; N, 8.09; Found: C, 68.53; H, 3.75; N, 7.81.

Scheme I Method for the synthesis of 2-hydroxyquinoline-3-carbaldehyde
3.1.2 Synthesis of Nitrostyrene (V1 -V4):
Aromatic aldehydes (0.16 M), nitromethane (0.1 M), ammonium acetate (0.16), acetic acid (100 ml) are mixed
in 250 ml RBF fitted with condenser. The reaction mixture is refluxed for 4-5 h in oil bath. Then, the solution is
poured into crushed ice (Scheme II-A and Scheme II-B). The crystals are filtered out and recrystallized using
R-spirit.

Scheme II-A Method for the preparation of chromene fused quinoline analogues
Table 2. Scheme followed to designate the molecules
Compound Id(s)
R1
R2
V1, VFP1
-NO2
-H
V2, VFP2
-OCH3
-OCH3
V3, VFP3
-OCH3
-OH
1-nitro-3-(2-nitrovinyl) benzene (V1 ): Yield: 86.66%; Brown Solid; M.P.: 260°C; IR (KBr) (cm-1): 3086,
2923, 2860, 1641, 1527, 1349, 805; EIMS (m/z): 194.9 (M+1); 1H NMR (DMSO-d6)  (ppm): 7.98 (1H, s,
Ar-H), 7.66 (1H, d, Ar-H), 7.33 (1H, d, Ar-H), 7.15 (1H, t, Ar-H), 4.21 (1H, d, -CH=CH-), 4.07 (1H, d, CH=CH-); Anal. Calc. for C8H6N2O4: C, 49.49; H, 3.12; N, 14.43; Found: C, 48.86; H, 2.82; N, 13.36.
1,2-dimethoxy-4-(2-nitrovinyl) benzene (V2): Yield: 84.83%; Yellow Solid; M.P.: 289°C; IR (KBr) (cm-1):
3083, 2940, 2833, 1627, 1515, 1338, 1265, 1020; EIMS (m/z): 210.1 (M+1); 1H NMR (DMSO-d6)  (ppm):
7.08 (1H, d, Ar-H), 6.88 (1H, s, Ar-H), 6.73 (1H, d, Ar-H), 4.28 (1H, d, -CH=CH-), 4.15 (1H, d, -CH=CH-),
3.83 (3H, s, -OCH3), 3.78 (3H, s, -OCH3); Anal. Calc. for C10H11NO 4: C, 57.41; H, 5.30; N, 6.70; Found: C,
57.05; H, 4.98; N, 6.67.
2-methoxy-4-(2-nitrovinyl) phenol (V3): Yield: 78.89%; Brown Solid; M.P.: 275°C; IR (KBr) (cm-1): 3472,
3114, 2939, 2843, 1628, 1554, 1517, 1358, 1287, 1021; EIMS (m/z): 196.00 (M+1); 1H NMR (DMSO-d6) 
(ppm): 9.85 (1H, s, -OH), 7.18 (1H,

d, Ar-H), 6.99 (1H, s, Ar-H), 6.92 (1H, d, Ar-H), 4.19 (1H, d, -CH=CH-), 4.02 (1H, d, -CH=CH-), 3.75 (3H,
s, -OCH3); Anal. Calc. for C9H9NO4: C, 59.25; H, 3.08; N, 17.28; Found: C, 59.00; H, 2.98; N, 17.10.
2-(2-nitrovinyl) furan (V4): Yield: 80.78%; Black Solid; M.P.: 210°C; IR (KBr) (cm-1): 3120, 2923, 2856,
1555, 1322; EIMS (m/z): 140.1 (M+1); 1H NMR (DMSO-d6)  (ppm): 7.78 (1H, d, Ar-H), 6.96 (1H, d, ArH), 6.45 (1H, t, Ar-H), 4.22 (1H, d, -CH=CH-), 4.08 (1H, d, -CH=CH-); Anal. Calc. for C6H5NO3: C, 55.39;
H, 4.65; N, 7.18; Found: C, 54.77; H, 3.84; N, 6.79.
3.1.3 Synthesis of Chromene (VFP1 -VFP4):
To a solution of nitrostyrene (V1-V4) (3.0 g, 20 mmol) in 2-hydorxyquinoline-3-carbaldehyde (7.5g, 61.5 mmol)
was added 0.2 g (2 m mol) of trietylamine. The mixture, which gradually solidified, was allowed to stand for 16
h at room temperature. The resulting crystalline solid was broken up and dissolved in hot ethanol (Scheme II-A
and Scheme II-B). The solution was filtered to remove insoluble material. After evaporation of the filtrate, the
residue was washed several times with carbon tetrachloride. The carbon tetrachloride solution obtained was
evaporated to give a yellow residue, which was recrystallized from ethanol to afford yellow crystals.
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Scheme II-B Method for the preparation of 2-(2-nitrovinyl) furan
3-nitro-2-(3-nitrophenyl)-2H-pyrano[2,3-b] quinoline (VFP1 ): Yield: 57.68%; Brown Solid; M.P.: 200°C; IR
(KBr) (cm-1): 3001, 2939, 2866, 1618, 1532, 1348, 804; EIMS (m/z): 350.1 (M+1); 1H NMR (DMSO-d6) 
(ppm): 8.30 (1H, s, Ar-H), 8.18 (1H, d, Ar-H), 8.04 (1H, s, Ar-H), 7.88 (1H, d, Ar-H), 7.76 (1H, d, Ar-H),
7.52 (1H, t, Ar-H), 7.37 (1H, t, Ar-H), 7.23 (1H, d, Ar-H), 7.18 (1H, t, Ar-H), 4.43 (1H, s, -O-CH-Ar), 4.38
(1H, s, -CH=C-); Anal. Calc. for C18H11N3O5: C, 61.89; H, 3.17; N, 12.03; Found: C, 60.98; H, 2.88; N,
11.69.
2-(3,4-dimethoxyphenyl)-3-nitro-2H-pyrano[2,3-b] quinoline (VFP2): Yield: 48.98%; Yellow Solid; M.P.:
215°C; IR (KBr) (cm-1): 3002, 2940, 2867, 1619, 1518, 1363, 1260, 1020; EIMS (m/z): 365.2 (M+1); 1H
NMR (DMSO-d6)  (ppm): 8.01 (1H, s, Ar-H), 7.82 (1H, d, Ar-H), 7.70 (1H, d, Ar-H), 7.24 (1H, t, Ar-H),
7.05 (1H, t, Ar-H), 6.96 (1H, s, Ar-H), 6.78 (1H, d, Ar-H), 6.65 (1H, d, Ar-H), 4.28 (1H, s, -O-CH-Ar), 4.08
(1H, s, -CH=C-), 3.73 (3H, s, -OCH3), 3.68 (3H, s, -OCH3); Anal. Calc. for C20H16N2O5: C, 65.93; H, 4.43;
N, 7.69; Found: C, 64.98; H, 3.69; N, 6.92.
2-methoxy-4-(3-nitro-2H-pyrano[2,3-b] quinolin-2-yl) phenol (VFP3): Yield: 50.64%; Brown Solid; M.P.:
150°C; IR (KBr) (cm-1): 3419, 3000, 2940, 2867, 1516, 1369, 1277, 1030; EIMS (m/z): 351.2 (M+1); 1H
NMR (DMSO-d6)  (ppm): 9.02 (1H, s, -OH), 7.95 (1H, s, Ar-H), 7.75 (1H, d, Ar-H), 7.63 (1H, d, Ar-H),
7.15 (1H, t, Ar-H), 7.01 (1H, t, Ar-H), 6.83 (1H, s, Ar-H), 6.72 (1H, d, Ar-H), 6.57 (1H, d, Ar-H), 4.24 (1H,
s, -O-CH-Ar), 4.02 (1H, s, -CH=C-), 3.57 (3H, s, -OCH3); Anal. Calc. for C19H14N2O5: C, 59.25; H, 3.08; N,
17.28; Found: C, 59.00; H, 2.98; N, 17.10.
2-(furan-2-yl)-3-nitro-2H-pyrano[2,3-b] quinoline (VFP4): Yield: 52.36%; Green Solid; M.P.: 225°C; IR
(KBr) (cm-1): 3002, 2939, 2865, 1618, 1552, 1348; EIMS (m/z): 295.2 (M+1); 1H NMR (DMSO-d6)  (ppm):
7.99 (1H, s, Ar-H), 7.81 (1H, d, Ar-H), 7.69 (1H, d, Ar-H), 7.38 (1H, t, Ar-H), 7.21 (1H, t, Ar-H), 7.18 (1H,
d, Ar-H), 7.05 (1H, t, Ar-H), 6.94 (1H, d, Ar-H), 4.33 (1H, s, -O-CH-Ar), 4.13 (1H, s, -CH=C-); Anal. Calc.
for C16H10N2O4: C, 65.14; H, 4.03; N, 8.00; Found: C, 64.36; H, 3.34; N, 7.13.
3.2 Antibacterial Activity Screening
In vitro antibacterial activity is performed by method reported [15-17]. The antibacterial activity of synthesized
compounds (VFP1-VFP4) is checked against BS, SA, PV and EC using the agar cup method. The tested
compounds are dissolved in DMSO to achieve desired concentration (200 μg ml -1) for MIC. All the plates are
incubated at 37°C for 24 h and the results are recorded by measuring the zone of inhibition in the plate for
further calculation.

4. Conclusion
Chromene fused quinoline analogues (VFP1-VFP4) were synthesized and purified using different solvent
systems. With the help of FTIR, NMR, Mass and elemental analysis exact molecular and structural formulae of
all the compounds were analysed. From the results of ADMET profile and physicochemical parameters, it was
concluded that all compounds had good profiling data. None of the compounds (VFP1 -VFP4) had violated the
Lipinski’s rule of five. All the analogues had good intestinal absorbance, poor absorbance to BBB and all were
inactive to CNS. The in vitro antibacterial activity of VFP1-VFP4 molecules was performed on four different
types of pathogenic bacterial strains. The compounds VFP1 and VFP3 were showed potent activity against all
bacterial strains while the compounds VFP2 and VFP4 were found to be moderately active. Further
investigation is required to prove chromene fused quinoline analogues (VFP1 -VFP4) as antibacterial agents.
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Abstract
In this study, the synthesis, structural characterization and study of mesomorphic properties of newly thirteen
calamatic rod-shaped compounds derived from chalcone and 4-n-alkoxy benzoic acid have been carried out.
Chalcone and ester are presented as a central linking unit with presence of terminally substituted iodo group and
lateral nitro group in present homologous series. All the synthesized mesogens were structurally well
characterized by using FT-IR and 1 H NMR respectively. In present series, lower alkyl spacer (comp.C1 to
comp.C4) displayed non liquid crystalline properties, while comp.C5 to comp.C18 show enantiotropic nematic
phase with addition of SmC phase in last three higher alkyl spacer compounds. Influence on thermal behaviour
and a mesomorphic property upon changing the spacers was investigated in present series. The Phase transition
temperatures of presently synthesised compounds were determined by using polarising optical microscopy
(POM), differential scanning calorimetric (DSC) and further analysis by PXRD analysis. Thermal stabilities for
SmC-N and N-I phase are 103.66 and 130.55 respectively.
Key words: Smectic C, nematic, mesophase, enantiotropic.
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1.Introduction
A liquid crystalline (LC) state has proved its ability
and importance in the benefit of mankind in the
various fields of scientific and technological
applications [1-9]. Present investigations on
thermotropic liquid crystalline state have been
planned with an aim to understand and establish the
effect of molecular structure on LC properties of
novel substances [10-14]. Thermotropic LCs with
nematic property is most commonly used in
production of liquid crystal displays (LCD) due to
their unique physical properties and wide
temperature range. In the nematic phase, liquid
crystal molecules
are oriented on average along a particular direction.
By applying an electric or magnetic field, the
orientation of the molecules can be derived in a
probable approach [15].
Chalcone is an important class of chemical
compound and is being studied extensively because
of its significant use or application in various
sectors. In the fields of biology and biochemistry,
chalcone has been claimed to be one of the
compounds that plays a vital role in anti-tumor
[16], anti-inflammatory [17], and anti-malaria [18]
activities. It has also been documented that the
chalcone possesses a remarkable nonlinear optical
(NLO) property, which is an essential element for
optical communications devices [19]. The other
importance of this compound is its high
photosensitivity and thermal stability, which are
used in developing various crystalline electrooptical devices [20-22]. The effects of terminally
substituted group on mesogens are of considerable
interest because these compounds deviate from the
classical rod-like shape [23-28].
Furthermore, chalcones are used to establish for
fluorescence, polymerization process and also for
dielectric properties [29-31]. Recently, it has been
noted that, among many organic compounds
reported for their second harmonic generation,
chalcone derivatives are known for their excellent
blue light transmittance and good crystallisability
[32-33].
In the literature, there are several reports of
mesogenic compounds having chalcone linkage.
Vora et al. reported a homologous series of
polymers containing a chalcone linkage [34]. Soon
afterword Chudghar and his co-workers reported a
homologous series containing on ester-chalcone
linkages [35]. Doshi et al. have reported chalconyl
ester and chalconyl vinyl ester linkage group
inbuilt between three phenyl rings and studied the
effect on mesomorphism by substituted groups at
terminal and lateral side [36-40]. Previously,
Yellamaggad et al. reported the bent-core
unsymmetrical dimers in which cholesteryl ester
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and chalconyl moiety are present, which enhances
the biaxiality and chirality of the system [41].
R.Gopalakrishnan et al. reported chalcone based
single crystals, growth, and comparison of two new
enone shifted chalcones and their NLO behaviour
[42]. Tandel et al. studied the chain chalconyl
polymers compounds to exhibiting threaded type
nematic phases [43]. Shah et al. studied a nonlinear
homologous series based on ester and chalcone
linkage group [44]. Patel et al. reported rod type
homologous series having chalconyl ester central
linkage group and hexyloxy tail group [45].
Gallardo and his coworkers reported a polycatenar
liquid crystals series based on bent shaped chalcone
and cyanopyridine molecules [46]. Furthermore,
S.Kumar et al. reported chalcone based LCs
compounds possessing short alkyl chain at one end
and other end with variable chain lengths. These
derivatives were reported to exhibit SmC, SmA and
nematic phase [47].
Recently, we have reported number of various
calamitic shaped homologous series based on three
phenyl rings bonded through –COO-, –CH=CHCOO- and –CO-CH=CH- linking groups and
variable alkoxy chain group in terminal end side
[48-51]. In present investigation, we have designed
and synthesised calamitic shaped thermotropic LCs
based on two linking unit and studied their LCs
property. The effects of lateral nitro (-NO 2) group
on LCs properties with presence of side alkoxy
chain group on terminal side in present synthesized
chalcone-ester based homologues series have also
been studied.

2. Experimental
2.1 Materials
For present synthesized homologous series required
materials: 4-hydroxy benzoic acid, alkyl bromide
(R-Br) were purchased from SRL (Mumbai), 4hydroxy 3-nitro
benzaldehyde and 4-iodo
acetophenone were purchased from (Sigma
Aldrich), KOH (Finar Chemicals, India), N,Ndimethyl
amino
pyridine
(DMAP)
and
Dicyclohexylcarbodiimide (DCC) were purchased
from Fluka Chemie (Switzerland). The solvents
were dried and purified by standard method prior to
use.
2.2 Measurements
Melting points were taken on Opti-Melt
(Automated melting point system). The FT-IR
spectra were recorded as KBr pellet on Shimadzu
in the range of 3800-600 cm-1. Microanalysis was
performed on Perkin-Elmer PE 2400 CHN
analyser. The texture images were studied on a
trinocular optical polarising microscope (POM)
equipped with a heating plate and digital camera.
1
H NMR spectra was recorded on Bruker Advance
in the range of 0.5 ppm-16 ppm using CDCl3
solvent. The phase transition temperatures were
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measured using Shimadzu DSC-50 at heating and
cooling rates of 10°C min-1. Texture image of
nematic phase were determined by miscibility
method, thermodynamic quantities enthalpy (ΔH)
and entropy (ΔS= ΔH/T) are qualitatively
discussed. The liquid crystalline properties are
primarily studied by using POM equipped with
digital camera. For the POM study, novel
synthesized compound is sandwiched between
glass slide and cover slip and heating and cooling
rate is (2˚C /min) respectively. The X-ray
diffraction (XRD) measurements were performed
on a Rigaku-Ultima IV powder diffractometer
equipped with a Cu kα source (λ = 1.5418 A˚ and
1.6 kW, X-ray tube with applied voltage and
current values as 40 kV and 30 mA power) and
also Philips X'PERT MP.
2.3 Synthesis
4-n-alkoxy benzoic acids (A) prepared by reported
method [52]. Chalcone (B) was prepared by
reported method [53]. Esters (D) were synthesized
by a method reported in literature [54]. Thus, the
chalconyl-ester homologue derivatives were
filtered washed with sodium bicarbonate and
NaOH solution, dried and purified till constant
transition temperatures is obtained. The synthetic
route to a series is mentioned in scheme-1.
2.3.1 Synthesis of 4-n-alkoxy benzoic acid (A)
4-n-alkoxy benzoic acid was synthesized by
refluxing the mixture of 4-hydroxy benzoic acid (1
equiv.) with corresponding n-alkyl bromides (1
equiv.) in the presence of KOH (1.5 equiv.) and
MeOH/ EtOH as a solvent [52].
2.3.2 Synthesis of chalcone (B)
Chalcone (B) was prepared by usual established
method reported in literature [53]. (brownish
yellow, Yield: 71 %), IR (KBr): vmax/ cm-1 3441 (OH str.-bonded), 3060 (-C-H str. aliphatic alkyl
group), 1650 (-C=O, group), 1580-1610 (-C=C-)
aromatic, 1440 ( -NO2 str), 961 (trans, -CH=CHalkene). 1HNMR: 9.28 (s, 1H, -OH group), 7.60 (
d, 1H, J = 15.5 Hz, -CH=CH-CO-), 8.04 (d, 1H, J
= 15.5 Hz, -CH=CH-CO-), 6.58 (d, 2H, Ar), 7.42 (
s, 1H, Ar), 7.60-7.61 (d, 4H, Ar).
2.3.3 Synthesis of ester derivatives (C)
The compound has been prepared by esterification
of the appropriate 4-n-alkoxy benzoic acid (A) (1
equiv.)
and
chalcone
(B)
(1
equiv.),
dicyclohexylcarbodiimide (DCC) (1 equiv.) and
dimethylaminopyridine (DMAP) in catalytic
amount in dry CH2Cl2 (DCM) (30 ml) was stirred at
room temperature for 24 h. The slightly observed
white precipitate of dicyclohexyl urea is obtained
which was isolated by filtration and removed,
while the filtrate was evaporated to dryness. The
resultant crude residue was purified by column
chromatography on silica gel eluting with ethyl
acetate: hexane (3:2) [54].

/ Vol-3 /Issue –II /Jan-June 2018

Comp.C7 : IR (KBr): vmax /cm-1 3031 (C-H str. of
alkane), 602 polymethylene–(CH2)-n group of –
OC7H15, 1660 (C=O str. of carbonyl carbon of
chalconyl group), 1610 (C=C str. of alkene in
chalcone), 1760 ( ester, -COO- group), 1560 (-C=C
str. of aromatic ring), 1170 (C-O str. of ether
linkage), 971 (trans, -CH=CH-) group. 1HNMR:
0.88 (t, 3H, –OC7H15 ), 1.26 (m, 4H, –OC7H15),
1.42 ( t, 2H,–OC7H15), 1.72 ( p, 2H, -OC7H15),
4.06 (t, 2H, –OC7H15), 8.01 ( d, 1H, J = 15.1 Hz, CH=CH-CO-), 7.58 ( d, 1H, J = 15.1 Hz, CH=CH-CO-), 7.10 & 8.12 (d, 4H, first phenyl
ring), 7.36 & 7.85 (d, 2H, second phenyl ring),
7.61 & 7.92 ( d, 4H, third phenyl ring).
Comp. C10 : IR (KBr): IR (KBr): vmax/cm-1 3031
(C-H str. of alkane), 732 polymethylene–(CH2)-n
group of –OC10H21, 1630 (C=O str. of carbonyl
carbon of chalconyl group), 1610 (C=C str. of
alkene in chalcone), 1740 ( ester, -COO- group),
1560 (-C=C str. of aromatic ring), 1170 (C-O str. of
ether linkage), 971 (trans, -CH=CH-) group.
1
HNMR (CDCl3, 300 MHz): 0.88 (t, 3H, –OC10H21
), 1.26 (m, 10H, –OC10H21), 1.42 ( t, 2H,–OC10H21),
1.72 ( p, 2H, -OC10H21), 4.06 (t, 2H, –OC10H21),
8.01 ( d, 1H, J = 15.1 Hz, -CH=CH-CO-), 7.58 (
d, 1H, J = 15.1 Hz, -CH=CH-CO-), 7.10 & 8.11
(d, 4H, first phenyl ring), 7.34 & 7.82 (d, 2H,
second phenyl ring), 7.61 & 7.92 ( d, 4H, third
phenyl ring).
Comp.C12 : IR (KBr): vmax/cm-1 3031 (C-H str. of
alkane), 693 polymethylene–(CH2)-n group of –
OC12H25, 1660 (C=O str. of carbonyl carbon of
chalconyl group), 1611 (C=C str. of alkene in
chalcone), 1750 ( ester, -COO- group), 1510 (-C=C
str. of aromatic ring), 1170 (C-O str. of ether
linkage), 971 (trans, -CH=CH-) group. 1HNMR
(CDCl3, 300 MHz): 0.88 (t, 3H, –OC12H25 ), 1.26
(m, 14H, –OC12H25), 1.42 ( t, 2H,–OC12H25), 1.72 (
p, 2H, -OC12H25), 4.06 (t, 2H, –OC12 H25), 8.01 ( d,
1H, J = 15.1 Hz, -CH=CH-CO-), 7.58 ( d, 1H, J =
15.1 Hz, -CH=CH-CO-), 7.11 & 8.14 (d, 4H, first
phenyl ring), 7.34 & 7.85 (d, 2H, second phenyl
ring), 7.61 & 7.91 ( d, 4H, third phenyl ring).
Comp.C18 : IR (KBr): IR (KBr): vmax /cm-1 3030
(C-H str. of alkane), 610 polymethylene –(CH2)-n
group of –OC18H37, 1660 (C=O str. of carbonyl
carbon of chalconyl group), 1610 (C=C str. of
alkene in chalcone), 1760 ( ester, -COO- group),
1530 (-C=C str. of aromatic ring), 1170 (C-O str. of
ether linkage), 970 (trans, -CH=CH-) group.
1
HNMR (CDCl3, 300 MHz): 0.88 (t, 3H, –
OC18H37), 1.26-1.28 (m, 28H, –OC18H37), 1.42 ( t,
2H,–OC18H37), 1.72 ( p, 2H, -OC18H37), 4.06 (t, 2H,
–OC18H37), 8.01 ( d, 1H, J = 15.1 Hz, -CH=CHCO-), 7.58 ( d, 1H, J = 15.1 Hz, -CH=CH-CO-),
7.11 & 8.12 (d,2H, first phenyl ring), 7.36 & 7.86
(d, 4H, second phenyl ring).
7.61 & 7.92 ( d, 4H, third phenyl ring).
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Scheme 1: Systematic route of target compounds (i) R-Br, KOH, MeOH, Reflux; (ii) KOH,
EtOH, RT, 24 hr; (iii) DCC, DMAP, DCM, 24 hr. stirring at RT.

3. Result and discussion
In the present investigation, synthesis of newly
chalconyl-ester
based
homologous
series
containing varying left alkoxy (-OR) side chain and
terminal substituted iodo (-I) group substituted at
right tail part in addition of nitro group at lateral
side position has been carried out. In the present
study, researchers have designed and synthesized
three phenyl ring based mesogens and also studied
the effect of linkage group and varying alkoxy side
chain which effect on mesomorphic properties of
liquid crystalline compounds. A newly chalconylester homologous series of liquid crystalline
derivatives were prepared from the condensation
reaction of dimeric 4-n-alkoxy benzoic acids and
chalcone (4-hydroxy 3'-nitro phenyl β-4''-iodo
benzoyl ethylene) and evaluated their mesogenic

properties. We have also compared the
mesomorphic behaviours and the molecular
structure through the molecular rigidity and
flexibility with structurally related similar series.
The phase behaviour of all new synthesised
compounds has been investigated by polarising
optical microscope (POM) and confirm by using
differential scanning calorimetry (DSC) analysis
and X-ray diffraction techniques.
3.1 POM investigation
Researchers have studied comprehensively the
effect of linking group as well as variable side alkyl
aliphatic chain on mesomorphic properties of
present synthesized calamatic rod type shaped
thermotropic liquid crystalline series. We have also
studied the effect caused by lateral nitro group on
LCs behaviour of present series. In present article,
we have synthesized and study the liquid
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crystalline properties of chalcone based LCs with
presence of terminal iodo group and also studied
the effect of alkoxy side group from small alkyl
spacer to high alkyl spacer on mesogenic
properties. In present series-1, we have prepared
total thirteen compounds based on three phenyl
ring inbuilt with two linking unit. For the POM
study, the sample was sandwiched between
untreated glass plate and a cover slip to form a thin
film to study the LC textures under POM analysis.
The observed data derived from DSC and POM
study complemented to each other. Comp.C1 to
Comp.C4 displayed nonmesogenic property due to
Table 1: Transition Temperature in °C by POM
Sr
R= n-alkyl
no
group
Cr-I
1
2

-OCH3
(C1)
-OC2H5 (C2)
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the presence of small alkyl spacer and high
crystallizing tendency to directly convert into
isotropic liquid without showing any mesogenic
properties. The mesomorphic properties are
obtained in both heating and cooling condition. The
type of the mesomorphic property depends upon
the number of carbon atoms present in the aliphatic
side chain in alkoxy (-OR) group. Smectic
mesophase starts from comp.C14 to C18, while
nematic mesophase start from comp.C5 to C12 in
present series-1. The transition temperature of
present series is listed below in Table-1.

Transition temperatures in 0C

Cr-SmC

SmC-N

N-I

172.0

-

-

-

-

-

-

167.0

-

-

-

-

-

-

3

-OC3 H7
166.0
(C3)
4
-OC4 H9
158.0
(C4)
5
-OC5H11
138.0
·
147.0
·
(C5)
6
-OC6H13
133.0
·
141.0
·
(C6)
7
-OC7H15
129.0
·
139.0
·
(C7)
8
-OC8H17
125.0
·
136.0
·
(C8)
9
-OC10 H21
119.0
·
131.0
·
(C10)
10
-OC12 H25
112.0
·
128.0
·
(C12)
11
-OC14 H29
96.0
·
109.0
·
123.0
·
(C14)
12
-OC16 H33
81.0
·
104.0
·
117.0
·
(C16)
13
-OC18 H37
74.0
·
98.0
·
113.0
·
(C18)
(Cr = Solid Crystal, SmC = Smectic C phase, Nm = Nematic phase, Iso = Isotropic liquid)

The plot of transition temperatures versus the
number of carbon atoms present in the alkoxy side
chain showing Cr-SmC, SmC-N and N-I phase
behaviour curve shown in Figure-1. The phase
diagram shows descending tendency form lower
homologue (C1) to higher homologue (C18). The
entire transition curves for Cr-SmC, SmC-N and NI curve showed decreasing tendency from lower
member homologue to higher member homologue
respectively. It can be observed that, as the
methylene group increases in side alkoxy tail group
(-OR), the linearity and polarizability of the

molecules increase which increases the flexibility
of the molecules to induce mesomorphism at lower
temperature. The decreasing tendency of transition
temperature from lower alkyl spacer to higher alkyl
spacer depends on the flexibility of molecules
caused by number of methylene group (-CH2-)
present in alkoxy side chain (-OR).
The exhibition of nematic phase in present series
attributed to the disalignment of molecules of an
angle less than ninety degree under the externally
exposed thermal vibrations of suitable magnitudes
which matches with internal energy stored in a
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molecule (ΔH) as related to the suitable magnitudes
of anisotropic forces of intermolecular end to end
attractions, as a consequence of molecular rigidity
and flexibility, which favorably arranges molecules
to float on the surface in statistically parallel
orientational order to maintain molecular two

Figure 1: Phase diagram of series-1
3.1.1 Textural study
The solid samples held between an untreated glass
slide and a coverslip were heated to their isotropic
phase and cooled slowly. In Figure-2, comp.C14
shows grass type texture pattern of SmC phase at
96.0˚C on heating condition. Comp. C16 shows
needle type texture pattern of SmC phase at 81.0˚
on heating condition. Similarly, compound C 18
exhibits grass like textural pattern of SmC phase at
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dimensional array [56]. However, the higher alkyl
substituted compounds displayed lamellar ordered
type arrangement as compare to lower and middle
membered compounds, as a result the observed
texture pattern of those compounds are Smectic C.

74.0˚C on cooling condition. Compound C8
showed typical texture pattern of nematic phase at
125.0˚C on heating as well as cooling condition.
Compounds C6, C7, C8, C10 displayed schlieren type
textural pattern of nematic phase while compound
C5 showed threaded type texture pattern. The
texture patterns of present synthesized compounds
were also confirmed by using miscibility method.

Figure 2: Photomicrograph of optical texture of (a) comp.C14 at 96.0˚C (heating); (b) comp. C16 at
81.0˚C(heating); (c) comp.C18 at 74.0˚C (cooling); (d) comp.C8 at 125.0˚C (cooling).
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3.1.2 Comparative study
Some LC properties evaluated from thermotropic
data of presently investigated novel series-1 with
compared with structurally similar reported
analogues series-A [57] and series-B [58] as
mentioned below Figure-3. The geometrical shape
of both series-1, -A and -B are same with respect
to three phenyl ring and two linking groups.
Presence chalcone (-CH=CH-CO-) linking group
and iodo substituted terminal part is common in all
homologous series, however they differ with first
linkage group and lateral side group. All three
homologues series having terminally alkoxy (-OR)
group with variable alkyl side chain from lower
homologue (C1) to higher homologue (C18). Series-
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1 having polar nitro group at lateral side which
increases the polarity and also enhances the liquid
crystalline properties. The ester (-COO-) linking
group in series-1and series-B favors the lamellar
packing due to the dipole–dipole interaction which
ultimately generated the smectic phase as
compared to series-A which having cinnamate
linking group. The molecular length of series-A is
more as compard to series-1 and series-B due to
presence of ethylene (–CH=CH-) part inbuilt with
(-COO-) linkage group to form cinnamate linker
which create difference in its molecular length to
breadth ratio resulting into difference in polarity as
well as polarizability of molecules.

Figure 3: Structurally similar homologues series-1, -A, -B.
In comparison to previously reported symmetrical
polarizable due to the electrons on this atom which
three phenyl rings based chalcone ester series,
are loosely held and far from the nucleus. These
present symmetrical three phenyl ring based
newly synthesized materials follow the typical
chalconyl ester series with lateral side groups
calamatic LCs behaviour displayed smectic and
display LCs property with good thermal stability
nematic phase. The ball-stick model of both the
and temperature range. Presence of iodo (-I) group
series are given below. Figure 4 indicates the
at terminal position increases the stability of
geometrical shape of the molecules in both series.
mesophase due to the presence of its size and also
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Figure 4: Ball stick model of present series-1, -A.
Increasing methylene (-CH2-) units in n-alkyl side
chain at alkoxy (-OR) side terminal group increases
the molecular length, permanent dipolement,
dispersion forces, molecular polarity and
polarizability due to presence iodo (-I) group at
right tail part. Consequently, variations occur in
intermolecular adhesion forces of appropriate
magnitudes that exhibiting nematic mesophase in
comp. C5 to C18 member in addition of smectic
phase in comp.C14 to C18 in present series-1.
Presence of oxygen atom in carboxy (-COO-)
group in the molecules of the series-1 and series-B
will bump into the nonbonded side of the adjacent
hydrogen of the aromatic ring, thereby causing
considerable strain on the molecule. This will cause
some twist around the carbonyl bond and force the
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benzene ring out of the plane of the molecule and
broadening the molecule.
3.1.3 Thermal stability
Table-2 shows the average thermal stabilities and
temperature range of newly synthesized
homologous series-1 compared with series-A and
series-B. The SmC–N thermal stability of series-A
and series-B is 150.18°C, 155.0 which is higher as
compared to present synthesized series-1. Thermal
stability of N–I phase in series-B is higher as
compared to other two series. Thermal stability of
both the phase transition in series-B is higher as
compared to series-1 and series-A due to the
presence of cinnamate linking group which having
ethylene ( -CH=CH-) part more as compare to ester
group in series-1 and series-B.

Table-2 Average thermal of series-1, series-A and series-B in °C.
Series
Series-1
Series-A
SmC-N
103.66
150.18

Series-B
155.0

N-I
Total temperature
range
(SmC+N)

130.55
09°C to 39°C
C5
C18

163.58
75°C to 35°C
C3
C18

180.7
30°C to 58°C
C4
C8

Commencement of
smectic phase

C14

C3

C5

Commencement of
nematic phase

C5

C2

C4

The temperature range of SmC-N, N-I and (Sm+N)
phase transition is shown in Figure-5. It is clearly
seen that, total temperature range of (Sm+N) in
series-A is higher as compare to series-1. In series1, comp.C14 to C18 shows good total temperature
range (Sm+N) phase as compared to other member

of present series. Mesophase length of higher
homologoues in series-1 is higher as compared to
other member of present series-1 and series-A.
Figure-6 represents the proposed mechanism to
induce phase transition occur in present calamatic
rod-shaped series.

Figure 5: Temperature range of phase transition in series-1, -A.
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Figure 6: Proposed mechanism of present series-1

3.2 DSC analysis
The phase transition temperatures and enthalpies
were measured by carrying out DSC thermal
analysis. All compounds are thermally stable as
confirmed by the reproducibility of thermograms
on several heating and cooling cycles. In Figure-7,
comp.C8 exhibits two endothermic peaks at
121.5˚C and 128.9˚C in heating cycle, which
correspond to the presence of crystal to nematic
and SmC phase while on cooling, again two peaks
traced at 122.6˚C and 132.6˚C respectively. Comp.
C10 displays two endothermic peaks at 118.7°C and
123.9˚C during heating cycle, while on cooling
cycle, it appears at 104.6°C and 128.7˚C which was
further confirmed by using POM analysis which

indicates the mesophase appeared is nematic type.
Comp.C12 shows two sharp endothermic peaks at
107.1°C and 121.8˚C on heating cycle and these
two peaks again traced at 105.8˚C and 126.7˚C.
Comp.C14 shows three sharp endothermic peaks at
97.6˚C, 110.1˚C and 126.7˚C in heating condition
while on cooling condition it appears at 95.9˚C,
112.6˚C and 124.7˚C. Similarly, compound C18
showed three endothermic peaks at 72.5˚C,
102.4˚C and 118.5˚C on heating cycle and again
traced at 74.3˚C, 98.6˚C and 115.3˚C respectively.
The phase transition temperatures, enthalpy and
entropy values for the present synthesized series
are summarized in Table-3.

Figure 7: DSC thermograms of compound comp.C8(a); comp.C10(b); comp.C12(c);
comp.C14(d) on heating and cooling cycles.
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Table 3: Transition temperature (ºC) and enthalpy (kJ/mol) and entropy change (J mol-1k-1) by DSC
measurement.
Comp.
Transition
Heating
Cooling
ΔH
ΔH
ΔS
scan(ºC)
scan(ºC)
C8

Cr-N
121.5
122.6
12.54
11.54
N-I
128.9
132.6
23.52
21.43
C10
Cr-N
118.7
104.6
8.53
9.45
N-I
123.9
128.7
12.67
11.45
C12
Cr-N
107.1
105.8
8.56
9.12
N-I
121.8
126.7
18.53
19.86
C14
Cr-SmC
97.6
95.9
9.87
7.65
SmC-N
110.1
112.6
12.65
11.24
N-I
126.7
124.7
8.54
6.44
C18
Cr-SmC
72.5
74.3
6.75
8.54
SmC-N
102.4
98.6
12.45
9.86
N-I
118.5
115.3
23.51
18.65
C6
Cr-N
128.7
125.8
11.32
5.73
N-I
144.6
141.2
26.53
21.45
(Cr-N = solid to nematic phase; SmC-N = SmC to nematic; N-I = nematic to isotropic)
3.3 PXRD analysis
The mesophase structures of novel chalconyl-ester
liquid crystals were further confirmed by using
high temperature X-ray diffraction (XRD) studies
of comp.C5, comp.C6 and comp.C8 filled in
Lindemann capillaries. The similar X-ray patterns
of these compounds are carried out at 138.0˚C,
133.0˚C and 125.0˚C as shown in below in Figure8. The nematic phase shows no ordered layer type

0.0317
0.0594
0.0217
0.0319
0.0225
0.0469
0.0266
0.0330
0.0213
0.0195
0.0331
0.0601
0.0281
0.0661

ΔS
0.0287
0.0528
0.0250
0.0285
0.0240
0.0496
0.0207
0.0291
0.0161
0.0245
0.0265
0.0480
0.0143
0.0517

arrangement of smectic phase, but a diffuse wideangle peak corresponding to the intermolecular
spacing. The lower and middle member of the
present series showed only nematic mesophase
while the higher alkyl spacer based compounds
displayed layered type arrangement of SmC phase
with presence of small diffuse peak at higher angle
region corresponding to nematic phase as well.

Figure 8: XRD patterns of comp.C5 at 138.0˚C(a); comp.C6 at 133.0˚C (b); comp.C8 at 125.0˚C(c).
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3.4 Chemical reactivity
The calculated FMO distributions of comp.C4
(series-1) compared with comp.C4 (series-A and
series-B) are presented in Figure-9 to Figure-11.
For comp.C4 from series-1, series-A and series-B,
the HOMO is localized on the third phenyl ring
while the LUMO is localized on second phenyl
core to third phenyl core in addition of chalconyl
linking group. The energy difference between the
HOMO and LUMO is termed as HOMO-LUMO
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gap. The HOMO-LUMO gaps of comp.C4 in all
three series are 4.801, 4.301 and 4.261. As careful
observation, the HOMO-LUMO gap of comp.C4
(series-B) is lower as compared to comp.C4
(series-1, -A), that means the reactivity of series-B
is higher as compared to other both series. The
presence of nitro group at lateral side in series-1
which affects the possibility of charge transfer of
electron in the HOMO to the LUMO.

Figure 9: The molecular orbitals and energy for the HOMO and LUMO of comp.C4 (series-1).

Figure 10: The molecular orbitals and energy for the HOMO and LUMO of comp.C4 (series-A).

Figure 11: The molecular orbitals and energy for the HOMO and LUMO of comp.C4 (series-B).
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4. Conclusions
A new calamatic rod type homologous series of
chalcone-derived LCs compounds possessing iodo
group at one end and other end with variable chain
lengths. The C1 member of present series shows
nonliquid crystalline (NLCs) behaviour due to
presence of short alkyl spacer at terminal side chain
while comp.C2 to C18 displays smectic as well as
nematic phase expect comp.C2 which shows only
nematic
mesophase.
Presently synthesized
chalconyl-ester based homologous series having
iodo (-I) substituent at terminal side shows SmC
and nematic phase with good thermal stability.
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Abstract
Calligonum polygonoides Linn. is an important drought resistant plant of natural vegetation of the Thar Desert.
It is locally known as ‘Phog’ or ‘Phogla’ and a multipurpose shrub, provides food, fodder and fuel. The seeds
are eaten raw and buds are used for preparation of ‘Raita’ by local people. The fog is important plant for fodder
during drought, sand dune stabilization, soil conservation, improvement of soil fertility and water regime, as
food and for conservation of environment. The fruits have great nutritive values thus they are used as
concentrate alone or mixed with other feed materials for insuring nutritional security of livestock in the Thar
Desert. The overexploitation of Phog for fuel, overgrazing and mining, resulting into decline of its population in
arid zone.
Key words: Calligonum polygonoides, Phog, sand binder, drought resistant, soil conservation, soil fertility,
Traditional uses

Introduction
Rajasthan is the largest state of India. Most of
its area is occupied by the Great Indian Desert,
which is known as ‘ Thar Desert’. The Thar Desert
is in northwest India, considered the seventh largest
desert in the world, comprising a total of 77,220 sq.
miles. The soil and vegetation alters, depending
upon the topography and availability of water. The
climate is characterized by dry and hot winds. The
rainfall is scanty, comes during the months of July
to September. The forest vegetation which is
mostly seasonal and includes a few grass species,
dwarf trees and shrubs, occupies about 9.36 % of
the total geographical region of Rajasthan.
Although the desert is very inhospitable to flora
and fauna, a number of harshy flora species do
survive in its harsh and windy climate. The
population of the desert plants occur mostly in

Distribution
Calligonum polygonoides is widespread from
Saudi Arabia to the Great Indian Desert. It is
generally distributed in North west India, Tropical
Arabia, Algeria, Egypt, Ethiopia, Somaliya and
Mali (Talbot,1976). In Rajasthan it shows its
occurrence in Barmer, Bikaner, Churu, Jaisalmer,
Jaipur and Jodhpur districts. It is dominant shrub of

Morphology
Calligonum polygonoides commonly known as
‘Phog” or ‘Phogla’, belongs to the family
Polygonaceae. This family is also known as
Buckwheat, Smartweed or Knotweed family. The
plant species is a xerophytic, leafless shrub which
is highly adapted to harsh conditions of the Thar
Desert. It is a small glabrous, winter shedding,
perennial shrub with whitish, articulate and fragile
branches. Generally it attains a height of 1-2 m and
rarely upto 3 m in height with a girth of 0.3-0.6 m.

scattered clumps that increase with the onset of
rainfall ( Kumar et al.,2015).
The vegetation of the Thar Desert has its own
importance and specific adaptive features, with
many endemic and economically important plants
(Bhandari, 1978, Dahiya, 2017). There are around
30 plant species in arid zone known for their edible
use and out of these, 20 plants species are known
for their edible fruits (Bhandari,1990). Many of
these plant species are rich in many vitamins and
minerals. During drought period, these plants are
used as food ( Rathore and Meena,2004). In present
article , an attempt was made to study the ecology,
morphology and traditional importance of an
endangered plant Calligonum polygonoides, which
bestowed the status of key-stone species of Indian
Desert.
psammophytic scrub desert, and is found
particularly in sandy plains and on sand dunes of
the Thar Desert. C. polygonoides does not occur
beyond the phytogeographical demarcation for the
arid land (Charan and Sen,1979). The distribution
of C.polygonoides is reduced very fast because of
the demand of its roots for charcoal as well as
overgrazing and sand mining.
The stems are modified as phylloclades. Flowers
are small, light pink in color with a pleasant odour.
It flowers profusely in the periods of February and
March. The flower buds are known as ‘Phogla’.
Fruits are start to develop in beginning of April
and most of them fall at the end of the same month.
The fruits are oblong and densely covered with
reddish brown bristles. A well grown plant yields
fruits from 1.5 to 3 kg. C.polygonoides grows well
in absence of any type of vegetation and
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considered as pioneer species in sandy areas. It is a dominant biomass producer of sandy areas of the desert
Khan,1997).

Fig.1 C.polygonoides on sand dune

(

Fig.2.C.polygonoides in Desert

Ecology
C.polygonoides is propagated by seed as well as vegetatively. Fruit of it, is a nut, contains single seed which
generally does not separate from the nut. The seeds are monoembryonic and endospermic having epigeal
germination. Seeds germinate naturally in the month of November-December. Although Phog is a prolific seed
producer but the reproductive capacity of this plant is low probably due to damage caused by insect during
development of seed.
Phog is an ecologically important plant of xeric conditions as it arrests wind erosion, stabilized sand dunes,
improve water regime and soil fertility. The native people use to spread its branches on fields as mulch during
summer which supposed to increase the soil fertility in crop fields (Bhimaya et al.,1961). Plantation of phog not
only improves the habitat alone , but also improves the soil fertility in terms of increasing organic matter.

Traditional uses and Importance
 C.polygonoides is considered the most important
source of food for survival during famines and is
valued for its commercial and medicinal uses (
Bhandari ,1978; Goyal and Sharma, 2000).The
unripe fruits of phog have great nutritive values :
Protein(18%) ; Carbohydrate (71.1%);Fat (64%);
Fiber(9.1%);
Vitamin
B2
(0.7mg/100g);Calcium(670mg/100g); Phosphorus
(420 mg /100g) and Iron (12.7mg/100g) as reported
by Srivastava (2006). The plant is a rich sources of
flavonoids , alkaloids , proteins ,tannin , steroids,
phenols , carbohydrates and terpenoids (Samejo et
al.,2011). The major courponent of essential oil
was ethyl homovanillate(11.79%) in buds and
drimenol (29.42%) in roots (Samejo et al.,2013).
Due to fairy good amount of nutrients this plant can
be used as concentrate alone or mixed with other
feed materials for insuring nutritional security of
livestock in the Thar Desert . The traditional uses
and medicinal importance of C.polygonoides – a
multipurpose plant are following :

Food – Abortive flowers and succulent fruits are
eaten during food scarcity in desert areas
 Flower buds which are known as ‘Lasson’ are
mixed with butter milk and some salts are used for
preparing ‘ Raita’ during summer.
 Flowers are used in making bread or cooked in
clarified butter/ coconut oil to make delicious
dishes.
 Young branches are chewed to quench the thrust by
native people.

Fodder Phog contains rich amount of protein,
carbohydrates and fiber contents . It is used as
fodder for sheep, goat and cattle during drought
periods . Dry phylloclades are collected, stored and
fed to livestocks with other feed – guar or moth
bean husk .
 Fruits of phog constitute a nourishing food for
milch cattle and camel.
 Young , green and flesh branches are browsed by
camel.

Fuel The plant is largely consumed for fire wood by
local people, Twigs and roots are used for making
charcoal.

Medicinal uses  The aqueous paste of plant is given as an antidote
against the heavy dose of opium and poisonous
effect of Aak’s latex in eyes.
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 The extract of the phog is used for curing typhoid.
The decoction of plant is given to animal to cure
urinary diseases.
 The flowers are very nutritious with high amount
of proteins, bearing digestive and tonic properties
are useful against asthma, cough and cold.
 Decoction of plant after boiling uses as gargle for
sore-gums by native of arid land.
 Flower buds are used as cooling drink to the human
body and it is used to cure sun -stroke.

Other uses  Wood of phog is used in making building hut and
animal shed.
 Phog plants are used for hedge making around the
crop fields.
 It is also used in worship in Gangor festival.
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 Aerial branches are spread in crop field as mulch .
It increased the soil fertility and water regime in
soil.
C.polygonoides is highly resistant to
drought conditions of the Thar Desert. The
population is declining due to over exploitation of
phog for fuel. The digging of roots for fuel
loosens the soil which accelerates the wind erosion
and enhance desertification in desert. The
plantation of the species will not only provide
vegetation cover but also food, fodder, fuel and
building materials for local people. The
introduction of this plant in sandy wastelands and
sand dunes and protection will be helpful in
maintaining the ecological balance of arid
ecosystem.
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Abstract
The organisational effectiveness of certain selected manufacturing units of Udaipur (Rajasthan) and adjoining
areas, using the standardised scale (questionnaire) developed by Srivastava and Banerjee, has been
comprehensively studied.

Introduction
People are a resource common to all organisations
and human behaviour is the base of all three
perspectives of organisational effectiveness,
namely, individual, group and organisational. To be
effective, managers of organisations must view
each employee as a unique embodiment of all
behavioural and cultural factors. Many culturally
diverse individuals are spread throughout the work
force. Whatever the criteria for organisational
effectiveness are adopted, the organisational
analysis is incomplete for a practicing manager
unless the factors underlying effectiveness are
identified. Though each individual’s effectiveness
is significant but perhaps the most important aspect
of effectiveness is its relationship to an entire
organisation. From this point of view, there are
numerous variables. On one hand there are factors
that influence the course of development within an
organisation and its results or accomplishment. On
the other hand are the factors, which are reflected
as the internal state of organisation. Third category
of factors is those which are caused by all these
factors.

The top management level was not part of the
sample since it is policy making level. These
managers are the culture creators in any
organisation, and therefore must have different
perception from the implementers (middle level
and lower/shop floor level managers). Sample
constituted of 200 managers equally divided among
public and private sector units as under

Methodology

Organisational Effectiveness Index, developed by
Srivastava and Banerjee (
), was used for the
present study. The tool had eight dimensions viz.
Leadership,
Employee’s
commitment,
Interpersonal competence, Efficient service,
Satisfaction and morale,Dynamism and adaptability
to change, Conducive climate and quick problem
solution and Enhanced output, Each dimension had
seven items each making a total of 56 items rated
on a 4-point scale. In this way , each dimension had
maximum twenty eight score (4 x 7= 28)
Besides taking information on the organisational
effectiveness, some of the basic Personal

200 Managers

Public sector Private Sector
(100)
(100)

Middle level Lower level Middle level Lower level
(50)
(50)
(50)
(50)

The study was delimited to male respondents of
middle and lower management levels of public and
private sector manufacturing units Udaipur district
and its nearby areas only.

The study was conducted in the manufacturing
units of both public and private sector from
Udaipur (Rajasthan). Managers of these units in
from both, private and public sector constituted the
universe of the study. Since several behavioral
factors play vital role while perceiving the
‘climate’ of the organisations by their work force,
managers at middle and lower levels were chosen
to be studied to understand organisational
effectiveness of the selected organisations. For the
selection of the sample stratified random sampling
procedure was resorted to.
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information of all subjects such as qualifications,
total professional experience, working years in the
present organisation present emoluments etc. was
also collected. The data received was analysed with
the help of Mean scores and Paired ‘t’ test

Results and Discussions
Profile of the respondents
Distribution of respondents of different categories
based on age, qualification, professional
experience, length of service in the organisation
and total emoluments is mentioned in the Appendix
in table nos 3 to 7.

Effectiveness Analysis of the organisations
Table no.1 consists of the mean scores of different
dimensions (eight) of organisational effectiveness
for different categories of sample. The maximum
possible scores for each dimension and for total
organisational effectiveness are twenty eight and
two hundred and twentyfour respectively.

Dimension wise Discussions:
Leadership
Private level managers are more satisfied from their
leadership than the public sector managers. Mean
scores are 17.75 and 23.3 respectively showing the
qualitative and effective leadership in private sector
organisations, as perceived by both, M2 and M3
level managers. However, in both the categories,
public and private, M3 level managers are more
contented than M2 level managers. It may be
attributed to the more hierarchial gap and lesser
interaction between the M3 level managers and
‘leadership’. M2 level managers are more in touch
with the overall system so are experiencing the
various sub-factors of ‘leadership’ more critically.

Employee’s Commitment
As far as the commitment of employees is
concerned, the private sector managers perceive it
more positively than those of public sector, scores
being 22.90 and 13.35 respectively. Out of the four
categories of managers (M2 and M3 level
managers of public and private sectors both) , M2
level managers of private sector have the most
positive perception stating the highest score of
23.8, which is much higher than the M3 level
managers of public sector being the least out of
four categories (12.7 ). Reason may be attributed
to the fact that as soon as the person moves up in
the hierarchy, his commitment to the organisation
increases due to non-monetary benefits like social
status he seeks from the organisation.

Interpersonal Competence

In case of this dimension, there is significant
difference between the perceptions of public and
private sector managers. Mean scores of public
and private sector managers are 19.00 and 17.2
respectively. The intra-sectoral difference is also
quite substantial in both the sectors. In case of
public sector, scores of M2 and M3 level managers
are 20.00 and 18.00 respectively while in private
sector 16.4 and 18.00 respectively. Trend of
difference, however, is opposite in both the sectors.
This trend of different perceptions might have got
affected from different climatic conditions of these
different sectors. In case of public sector, M2 level
managers perceive better interpersonal competence
i.e. good cooperation among the employees,
colonial relationship between management and
workers, informal intra and inter- cadre interactions
etc. than the M3 level managers. The job-security,
more opportunities for participation in decision
making and welfare activities are the important
climatic factors which result into more positive
perception of M3 level managers of public sector.
The opposite trend in case of private sector may be
attributed to the poor interpersonal experience
because of
infact no job-security situation
(conflictful situation) of M2 level managers and
participation of M3 level managers also in decision
making.
Overall better interpersonal competence of public
sector managers may be attributed to their less
stressful professional lives.

Efficient Service
This dimension includes the efforts made by the
employees for maximum utilisation of available
resources and facilities on one hand and
commitment of the organisation to provide high
quality products /efficient services to its clients on
the other. Managers have responded blending both
the items. Public sector managers’ perception is
quite poor (13.00 score) than the private sector
managers (23.00 score), which was expected,
because
this is very much related to their
perceptions regarding the relevant climatic factors
viz. career development, participative management,
recognition of good work, etc.
Among the managers of a category , perception of
M2 level managers in both the categories, public
and private sectors are more positive, which may
be attributed to more recognition of good work and
more participation in the organisational decision
making process.

Satisfaction and Morale
Mean scores of public sector managers are lower
than those of private sector managers, scores being
17.30 and 24.7 respectively. This dimension
includes overall satisfaction of the employees, deep
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involvement of the employees in their jobs, low
absenteeism
rate and high morale of the
employees.
The more positive perception of the private sector
managers about the satisfaction and high morale is
attributed to their contentment about the relevant
climatic factors. The higher scores of these
managers about these climatic dimensions justify
this perception. Among the public sector managers,
M3 level managers are more contented than M2
level managers (scores are 20.6 and 14.0
respectively) and among private sector managers
trend is different ( scores being 23.6 and 22.8 ). In
case of private sector, M2 and M3 level managers
perceive to be equally satisfied, which is evident
from their proximate scores. Among public sector
managers, M3 level managers perceive to be more
satisfied. It may be related to their limited level of
satisfaction, which is high in case of M2 level
managers. So there is significant difference in heir
scores.

Enhanced Output
Mean scores of public and private sector
organisations are 13.3 and 21.9 respectively. The
M2 level and M3 level scores of public and private
sectors are 14.0, 12.6, 23.0 and 20.8 respectively.
The trend of scores is exactly same as it was in the
‘conducive climate’. It is also attributed to the
positive climatic factors in the organisations.
Mean scores and the t-values of the total scores on
organisational effectiveness. In the public sector,
the M2 level managers ranged from 91 to 173,
while the scores of M3 level managers started
from lower level and went also upto higher level
(84-142). Further , although the mean score of the
total organisational effectiveness for M2 level
managers (128.40) was higher than the total mean
score of M3 level managers (126. 24 ) A similar
analysis was also carried out for private sector
sample where M2 level managers had individual
score as low as 102 and as high as 214 and the M3
level managers had comparatively a narrow range
(96-198).

Dynamism and Adaptability to Change
Private sector managers perceive more dynamism
and adaptability to change than the public sector
managers. It may be attributed to the various
climatic factors exist in those organisations like
recgnition of good work, participation in decisionmaking process etc. The intra-sectoral analysis
reveals that in both the sectors, M2 level managers
perceive organisations to be more dynamic than the
M3 level managers. In public sector organisations,
the scores of M2 and M3 level managers are 16.4
and 14.2 respectively and in case of private sector
organisations 18.8 and 16.0 respectively. Reasons
for such trend in perceptions may be due to highly
motivated M2 level managers.

Conducive Climate and Quick Problem
Solution
This dimension includes the items like ability of
organisation to attract and retain competent
persons, cordial atmosphere and the philosophy of
the organisation to emphasise on the human factors
like employees’ feelings, sentiments and
aspirations. Mean scores of public and private
sector managers are 16.3 and 23.1 respectively.
More score of private sector managers may be
attributed to the overall climate scenario prevailing
in the organisation, which is perceived as more
positive by the private sector managers and further
the most positive by the M2 level managers of
private sector. The reasons of this perception are
attributed to the more positive status of M2 level
managers.

Organisational effectiveness Comparison:
Table no 2 contains the range of scores.
but
computation of t-values (0.58) indicated that the
difference between the mean scores of
organizational effectiveness for managers of M2
and M3 levels of public sector organisations was
non-significant.
The t-value calculated for the individual scores of
M2 and M3 level managers of private sector
managers came to be 1.24. Further, when the scores
of the M2 level managers and M3 level managers
of both the organisations were clubbed together and
the t-test was applied between public and private
sector organisations, t-value (0.83) again came to
be non-significant.
The analysis shows that in both types of
organisations, as well as for overall perception of
organisational effectiveness by the different levels
of managers no difference in the organisational
effectivrness was observed. This similarity may be
attributed to the exposure to more or less similar
organisational climate by both the levels of
managers of both the types of organisations.

Conclusion
The significant t-values for the comparison of
organizational effectiveness between the scores of
managers of M2 and M3 level in both the selected
types of organisations indicate that there was a
significant difference in the perceptions of
organisational effectiveness between the managers
of both the levels i.e. the middle management level
managers.
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If the policies and objectives of the organisation are
clearly explained to the employees, communication
system will be effective and there will be an
effective coordination resulting into excellent
collaborative achievements. It is a symbol of
effective leadership which cannot be achieved in an
organisation unless positive organisational climate
is not present. On the same line, organisational
commitment , conducive working conditions ,
satisfaction and morale of employees etc. result
from positive organisational climate.

Appendix:
Table No. 1

Mean scores of different dimensions of Organisational effectiveness for different
categories of sample
Category

Public Sector
M2
M3
Total
Private Sector
M2
M3
Total
Overall Total

Leade
rship

Emplo
yee’s
Comm
itment

Interperso
nal
competenc
e

Efficient
service

Satisfa
ction
and
morale

Dynamis
m and
adaptabi
lity to
change

Cond
ucive
climat
e and
quick
probl
em
soluti
on

Enhanc
ed
output

16.0
19.5
17.75

14.0
12.7
13.35

20.0
18.0
19.0

16.0
14.0
13.0

14.0
20.6
17.30

16.4
14.2
15.3

18.0
14.6
16.3

14.0
12.6
13.3

22.0
24.6
23.3

23.8
22.0
22.90

16.4
18.0
17.2

24.0
22.0
23.0

23.6
22.8
24.7

18.8
16.0
17.4

24.2
22.0
23.1

23.0
20.8
21.9

20.53

18.1

18.1

16.5

21.00

16.35

19.7

17.6

Maximum possible score: Total
224
Dimension wise 28
Table No. 2

Paired t-test for Organisational effectiveness scores between
different categories of sample
Categories
Public Sector
M2 (n=50)
V/s
M3 (n=50)
Private Sector
M2 (n=50)
V/s
M3 (n=50)
Total M2 (n=100)
V/s
Total M3 (n=100)
M2 Level
Public Sector (n=50)

Range

Mean

T cal

91-173

128.40

0.58 ns

84-142

126.24

102-214

175.84

96-198

167.20

91-214

151.8

84-198

146.78

91-173

128.40

1.24 ns

0.83 ns

5.04**
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V/s
102-214
175.84
Private Sector (n=50)
M3 Level
84-142
126.24
4.72**
Public Sector ( n=50)
V/s
96-198
167.20
Private Sector (n=50)
Total (M2 and M3 )
84-173
127.28
4.93**
Public Sector (n=100)
V/s
96-214
173.04
Private Sector (n=100)
Maximum Possible Score: 224
Ns: non- significant
* 1% level of significance ** 5% level of significance

Table No. 3

Distribution of respondents by their Age
Age
(years)

Less
than 30
30-35
36-40
41-45
46-50
More
than 50

Public
Sector
M2
( N=50)
nil

Public
Sector
M3
( N=50)
nil

Public
Sector
Total

Private
Sector
M3
( n=50)
6

Private
Sector
Total
(n=50)
6

Overall
Total
(200)

nil

Private
Sector
M2
( n=50)
Nil

2
16
8
10
14

12
14
nil
9
15

4
30
8
19
29

6
8
14
12
10

11
13
10
10
nil

17
21
24
22
10

31
51
32
41
39

6

Table No. 4

Distribution of respondents by their Qualifications
Age (years)

Professional
- Diploma
(Engg.)
- Degree (Engg.)
- MBA/CA/CS
- Others (LLB )
Non-Professional
- PG
- Graduation
- Others

Public
Sector
M2
(n=50
)

Public
Sector
M3
(n=50
)

Public
Sector
Total
(n=100
)

Privat
e
Sector
M2
(n=50)

Privat
e
Sector
M3
(n=50)

Private
Sector
Total
(n=100
)

Overal
l
Total
(200)

2

11

13

1

4

5

18

13
7
5

19
13
nil

32
30
5

18
18
nil

11
21
3

29
39
3

61
69
8

10
3
nil

7
nil
nil

17
3
Nil

9
3
1

2
9
nil

11
12
1

18
15
1
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Table No. 5

Distribution of respondents by their Professional experience
Age
(years)

Less
than 5
5-10
11-15
16-20
More
than 20

Public
Sector
M2
( N=50)
nil

Public
Sector
M3
( N=50 )
nil

Public
Sector
Total
( N=100)
nil

Private
Sector
M2
( n=50)
Nil

Private
Sector
M3
( n=50)
1

Private
Sector
Total
( n=100)
1

Overall
Total
( 200)

nil
9
28
13

12
24
8
6

2
33
36
29

Nil
13
22
15

7
35
7
nil

7
48
29
15

9
81
65
44

1

Table No. 6

Distribution of respondents by their length of service in their organizations
Age
(years)

Public
Sector
M2
(N=50)
Less than nil
5
2
5-10
16
11-15
25
16-20
7
More
than 20

Public
Sector
M3
(N=50)
nil

Public
Sector
Total
(N=100)
nil

Private
Sector
M2
(n=50)
Nil

Private
Sector
M3
(n=50)
1

Private
Sector
Total
(n=100)
1

Overall
Total
(200)

14
25
7
4

16
41
32
11

12
14
18
6

16
30
3
nil

28
44
21
6

44
85
53
17

1

Table No. 7

Distribution of respondents by their Total emoluments
Total
emoluments
per month
(Rs)
Less than
15000
15000-20000
20001-25000
25001-30000
More than
30000

Public
Sector
M2
(N=50)
nil

Public
Sector
M3
(N=50)
nil

Public
Sector
Total
(N=50)
nil

Private
Sector
M2
(n=50)
nil

Private
Sector
M3
(n=50)
4

Private
Sector
Total
(n=100)
4

Overall
Total
(200)

5
16
29
nil

16
31
3
nil

21
47
32
nil

25
16
nil
2

27
10
nil
nil

52
26
nil
2

73
73
32
2

Not available

nil

nil

nil

7

9

16

16

4
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Abstract
Digital marketing is a piece of a digital economy. India is a quick moving country towards the digital economy and
this development has been quickened with the demonetization of the Indian currency in the last quarter of the year
2016.Online shopping in India is an emerging trend for marketers for promoting their merchandises in a wide
geographical area using the internet. Digital marketing involves the use of different technologies to form multiple
online channels for providing information to the customers as well as interacting with the customers. Nowadays, the
marketers are increasing their overall spending on digital marketing seeing its immense potential and growth
opportunity in the upcoming future. Digital marketing is becoming quite interesting and attractive marketing tool
among the marketers. Maximum numbers of companies are developing digital marketing strategies. Digital
marketing has now become very crucial for every organization or individual, planning to face inelastic competition
in the forthcoming years as the present generation incorporates digital media in every phases of its life.
Understanding this, new challenge has become tremendously important to communicate effectively to the target
customers.
This paper reviews all the important aspects & latest trends of digital marketing which is of immense help for the
reader, customers, corporate & all the stakeholders at a large.
Keywords: Digital marketing, Marketing strategies, Online channels, Target customers, Digital media.

Introduction
Digital marketing is the marketing of products or
services using digital technologies, mainly on the
internet, but also through mobile phones, display
advertising and any other digital medium. Digital
marketing has become so powerful network of
advertising that with the introduction of “double
click” strategy of google for internet, the world has
become very close, linking to each and every place
conveniently. With the help of digital marketing,
campaigns for promoting any product through
internet has become very cost-effective and
convenient.
Promoting of brands or products via electronic
media, digital marketing is a broad term that refers to
various and different promotional techniques,
deployed to reach customers via digital technologies.
Digital marketing is also known as internet
marketing, but their actual processes differ, as digital

marketing is considered more targeted, measurable
and interactive. Simple digital marketing is the use
of digital technology for carrying out the marketing
activities. Digital marketing is also referred as online
marketing, internet marketing and web marketing in
various countries around the world.
The digital marketing usage has increased 40% all
over the world from January 2010 to March 2018, as
per the recent report.
Now a days, the attitude of managements has
changed from traditional form of advertising to the
digital marketing. Billions of dollars have been spent
by organizations on digital marketing for promotion
of their ad campaigns. They are taking huge benefits
out of digital marketing and earning high revenues.
With the growing number of internet users in the
country and their easy access to the information
available on the internet, it is clearly evident that the
future of digital marketing in India is very bright.
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Components of Digital marketing
Social Media Marketing:
It involves use of various social channels like
facebook, twitter etc for creating and managing the
image of a brand. This technique has become very
popular in the recent years with the increasing
number of social networks.
Search Engine Optimization:
It is the process of affecting the online visibility of
a website in a web search engine. Search Engine
Optimization considers how search engines work,
the computer programmed algorithms which dictate
search engine behavior, what people search for, the
actual search terms or keywords typed into search
engines, and which search engines are preferred by
their targeted audience.
E-mail Marketing:
It is a way to reach consumers directly via
electronic mail. E-mail marketing is a popular way
for business to reach customers. It is the oldest and
most
widely
used
element
of
digital
marketing.Today, large number of digital
marketing companies like Amazon, Myntra,
Snapdeal etc are using this method to reach their
customers
Search Engine Optimization:
It is the process of increasing the awareness of a
product, brand or event by using a number of social
media outlets and communities to generate viral
publicity.
Pay Per Click:
It is a type of paid advertisement. It is a business
model whereby a company that has placed an
advertisement on a website, pays a sum of money
to the host website when a user clicks on the
advertisement.
Mobile Marketing:
Mobile marketing encircles all those activities
which connect advertisers to consumers through
mobile devices and networks. It is one of the
widely used techniques in digital marketing. It is
used for instant and timely delivery of messages.
Mobile devices include phones, PDAS, media
devices, portable gaming consoles, tablet
computers.
Opportunities Ahead
Digital marketing as a field is so versatile and
flexible that it has generated numerous careers
opportunities in India today. In India, the job
market is extremely competitive. Hundreds of
young students, fresh out of college with a degree
enrich their resumes are waiting for their dream
jobs. Colleges do offer placement, but not all of
them. Indian economy and the job market which
had been pretty motionless for a while back there
has gained momentum owing to the range of new
job opportunities that have recently come in. One
of the main industries that have experienced a
boom would have to be that of Digital Marketing.
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It doesn’t matter what skills people have, there’s
almost something for everyone.
 There’s really no limit to what can be achieved.
Since the industry is new, digital marketing
companies are constantly looking for people.
There’s no shortage of placement opportunities.
 If a person is good at coding, he or she can go into
SEO or web analytics.
 If someone has a talent for writing, he or she can
go into content development.
 If your strength is social media, you can try your
luck at social media marketing. Only the most
qualified people and those with a minimum of 5
years of experience can apply for the role of a
digital director.
 Students can work part time at these digital
marketing companies and collect some work
experience before they actually step into the
corporate world.
For students and those unable to step out of their
house every day for a job, this is a dream come
true. The working hours are flexible, there aren’t
any formalities, and the hiring process is much
simpler. That’s because, at present these digital
marketing companies are constantly on the lookout
for enthusiastic individuals who can help the
company grow and reach the heights it deserves.
Most importantly, the pay is good, based on
services and the quality of work a person delivers.
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Below is the list of Digital marketing jobs available in india.
(Source: KBK Infographics, March 2017 )











Companies often tend to hire those people who have
a experience in marketing and can brand there
company well in this digital age. Following is the list
of the various Digital Marketing positions available
for those seeking a career in this arena:
Digital Marketing Manager
Content Marketing Manager
Content Writers
Inbound Marketing Managers
Social Media Marketing Experts/ specialists
Search Engine Marketers
Search Engine Optimization Executives
Conversion Rate Optimizer
Copy Writers

Digital Marketing has amazing opportunities and
future in India and across the world, with more than
15% of India’s population already using Internet in
various types and sizes of device, it is important that
growth and consumption of complacement, ecommerce etc is going to be huge.
But as the dynamics of Digital Marketing is changing
every day, a digital marketer has to be penetrating,
attentive, and elegant and adapt to latest changes. Not
only that, digital marketer of today and tomorrow
will have to forecast changes and implement it way
earlier than the change actually happens so take
advantage of it.
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Potentials of Digital marketing in India
There is a huge potential of Digital Marketing in
India and it is growing exponentionally. This
industry in India is spread to almost all the business
sectors. Some of the approaches of E-Marketing are
shopping and order tracking, online banking,
payment systems and content management. The
potential of digital marketing allows geophysical
barriers to disappear making all consumers and
businesses on earth potential customers and suppliers.
It is known for its ability to allow business to
communicate and form a transaction anywhere and
anytime.
The career potential in Digital marketing industry in
India is tremendous. In a country with a rapid growth
economy, it is expected to have a very high valuable
growth in Digital marketing career. The growth in the
digital marketing trends is making a very valuable
impact on marketing and advertisement.
Going back to history, International Journal of
Advanced Research Foundation reveals the following
in 2016.
 Between 1971 and 1972, the ARPANET is used to
arrange a sale between students at the Stanford
Artificial
 Intelligence Laboratory and the Massachusetts
Institute of Technology are the earliest examples of
electronics or digital commerce.
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 In 1979, Michael Aldrich demonstrated the first
online shopping system.
 Thomson Holidays UK is first business-to-business
online shopping system which was installed in 1981.
 In 1996, India MART B2B marketplace was
established in India.
 In 2007, Flipkart was established in India.
 In 2011, the digital marketing statistics revealed that
advertising via the mobile phone and tablets was
200% lower than that of the following years. During
this year, the net worth was $2 billion. The growth
was in a geometric progression as it rose to $6 billion
in 2012. The competitive growth demands for more
improvement in the career works and professionals
are being added to the field.
 From 2013 to March 2015, the investment total
increased was 1.5 billion dollars over the preceding
years. There has been an impressive growth till the
present moment.
 A report of International Journal of Advanced
Research Foundation summarized that India is
getting to see the golden period of the Internet sector
between 2013 to 2018 with incredible growth
opportunities and secular growth adoption for ECommerce, Internet Advertising, Social Media,
Search, Online Content, and Services relating digital
marketing.

Fig. Mobile Internet Ad, Total Media & Digital Spending in India (2013-2019)
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Today, digital marketing industry in India is growing
at its peak. Many factors are responsible for this
growth. The use of communication tools has greatly
changed in the year past. No one ever thought to have
a credible deal online. The below figure indicates the
digital marketing statistics.
Moreover, the development in the digital marketing
industry in India is evident from the marketing shift
from anonymity to identity. Interaction on the
Internet now looks more physical as opposed to the
anonymity of identity in the past. Also, marketing
information is moving along in the same line with
entertainment. People of India needed an exciting
spirit always. This targets their interest into the
marketing information.
Several factors have been found to contribute to the
growth of digital marketing in India. Before now,
internet usage was only meant for the wealthy. There
is now a great change in the lifestyle of the middle
class. The very majority now have access to the
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internet in India. Internet and 4G penetration
revolutionized the marketing scenario for both
consumers and the marketers. It was discovered that
changes in lifestyle and standard of living had
increased the level of consumption, quality and also
the pattern of consumption. The quality of use in the
urban centers of India is on a high side. This is
because majority doesn’t have time for shopping.
Apart from struggles to earn money, people want
some other things to be done at their own
convenience.
The following survey from people indicates the size
of Digital Marketing industry in India:
54% of the companies already had an integrated
digital marketing strategy in 2017
72% marketers believe that traditional model of
marketing is no longer sufficient and this will make
the company revenue to be increased by 30% by the
end of 2018.

Challenges of Digital Marketing in India






World sees India, as the next place to be in and
investing in its youth, the digital marketers face
surmounting challenges from all sides. When we look
at a pessimistic way, we see lots of challenges.
While most people today talk how digital marketing
is defining businesses and creating new opportunities,
in this article the authors try to bring to light some of
the challenges of digital marketing. The idea is not to
discourage digital marketing but to be aware of its
pitfalls.
“If we are not challenged, we are not going to
change” this holds true for Digital marketing in India
at this point of time. Digital advertising in India is the
new kid on the block, and like some new kids, it
seems to be having some trouble fitting in.
Now, consider these facts :
28% y-o-y growth in Internet users (From 51 Mln last
year to 65 Mln this year)
Internet reaches 29 million Indian households
Over 4 in 5 are ‘daily’ users. Daily users’ base grew
faster, at 33%
9 out of 10 ‘home’ and ‘office’ based online Indians
log on to the net ‘daily’




Net surfing is among top 3 favorite ‘indoor
entertainment’ for 3 out of 4 of them
9 out of 10 of them (86%) use social media sites.
Internet penetration is evolving year-on-year and
clearly digital marketing has a huge potential in
India. While, this presents huge business potential for
the businesses, they need to be aware of the
challenges of digital marketing so as to take more
informed decisions.
Markets are getting globalized thanks to digital
marketing, e-commerce based businesses are
flourishing, etc. Digital marketing is everywhere with
you, on your laptops and cell-phones. No industry is
untouched by the innovational digital marketing. Be
it Business-to-Business or Business-to-Customer or
Customer-to-Customer, today everything is being
sold through digital channels
Companies typically devote 1/4th of their online
marketing budget to their website development.
According to a prominent marketing benchmark, here
is how typical allocation looks like:
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(http://www.marketingsherpa.com/1news/chartofwee
k-03-20-12-lp.htm)

Identifying the appropriate channel(s) as
per the business requirements
Most companies are reactive rather than proactive in
choosing the channel for their business. They choose
a channel because others in the industry are doing so,
without seeing inside their own business model.
What is required is an inside-out approach where the
business leaders identify what are their objectives and
which channel fits best with respect to these
objectives. Unfortunately, businesses today are
falling into the trap of doing the reverse. They select
a channel and then see how it can meet their
objective. Its not just the choice of channel which is
challenging, but also different channels need to be
chosen at different times, depending on the changing
market dynamics. The frequency of the messages is
critical. Too many messages may bug the customer,
too less may not capture his attention
While each channel has its own reach, advantages
and richness, there are associated costs with each of
them. Every business has a fixed marketing budget
and thus need to invest wisely so as to maximize its
returns. The problem is how to choose. No one
wants to miss the bus. Specially with the emerging
social media marketing, companies are not sure
maintain both the traditional and digital channels of
marketing and sales and this is additional cost.
Businesses need to align their digital marketing
efforts with the traditional ones
These too should complement rather than canibalize
each other. Simply marketing through a plethora of

which one would work for their business at the
optimal cost.
Thus, while companies create many avenues of
customer interactions, sometimes Customer-toBusiness and lately, Customer-to-Customer, they
need to understand that the product quality, customer
support become all the more important as one wrong
word can break your business. Even more worrisome
is the point that your competitors may get into
unethical practices and malign your business. This is
more so in developing countries where the regulatory
laws are not strong.
Not all things can be sold online. While most
businesses can use digital marketing for creating
brand awareness, this does not necessarily translate
into sales. We cannot expect people to buy high value
items online. At the same time, people still like to
feel certain products before purchasing. While
customers may make buying decision online, they
still prefer to go to a physical store to buy. Thus
digital marketing cost is over and above the usual
costs incurred and do not act as substitute. Businesses
need
to
channels would not serve the purpose. Businesses
need to structure their marketing campaigns to reap
the maximum benefits. Customer expectations are
at all time high. They need and appreciate
customized
products,
customized
buying
recommendations, personalized attention even
digitally. This has to be done at the right frequency.
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Digital marketing can result in internal process
re-oganization need
As the reach of digital marketing, businesses find out
that their current processes and database models are
not designed to support the new needs of the
businesses. Thus, a fundamental reorganization of
internal processes and systems is called for. These
requirements can be a huge cost and result in severe
downtimes and thus need to be handled with a good
amount of discretion and after evaluation. Line
between innovation and adoption is thinning.
In the race to match the external business
environment, business focus should not shift away
from innovation. Businesses need to mature enough
to decide what works best for them rather than just do
what others are doing in the space of digital

Conclusion
st

21 century is the phase of Digital Marketing. No
company or organization can survive for the long
term in the market without Digital Marketing. For
businesses and entrepreneurs who want to stay, on
top of the freshest and most attractive deals and sales
going on in the world, Internet Marketing is a
necessity not a choice. Not only does this increase the
potential market and the number of potential
customers, but it also provides companies with the
chances of establishing the position on global market
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marketing. Customers look for differentiation both in
products and the way the products are marketed.
Compromising one for the other will ultimately lead
to loss of business.
Digital Marketing has low entry barriers
Businesses based on e-commerce are seen as low
entry barrier setups. But, what is low entry for one
person is also low entry for the other. This effectively
means that competition is more fierce for digital
based businesses. Customer loyalty is low online.
Since customers do not have any personal interaction
with the sellers, the switching rate is much higher for
digital businesses compared to the traditional
businesses.

and thus reaching for greater success and
achievement of long-term goals.
Digital Marketing has now become very crucial for
every organization to face the inelastic competition.
This study has also revealed that in order to utilize
the Digital Marketing in an effective way, the
companies are required to design an effective
platform. It has shown that in the current context, it
has become important to integrate all the systems
with that of the digital platform
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Abstract
The structure of rural financial market in India has both formal and informal financial intermediaries. It is widely
accepted that formal financial sector is not effectively serving the rural poor in developing countries. The
performance of formal financial institutions in India especially in lending the poor has been unsatisfactory. A micro
finance plays an instrumental role in improving women position by contributing in economic activities and thereby
improving their decision making. This study primarily aims to analyze the impact of microfinance services on
economic empowerment of rural women. The main objectives of this paper are to study the socio-economic
empowerment of the southern Rajasthan women and to assess whether an ailment of loan from Microfinance
Institutions is beneficial or not in terms of employment, increase in monthly income and in domestic decision
making. RMGB bank, being a pioneer financial institution has been doing a lot of work for empowerment of women
and it enjoys a great reputation in India. It has been extending microfinance to individual beneficiaries as well as to
SHGs. To study the impact of Microfinance services on economic empowerment of women, primary and secondary
data are collected from 200 respondents of Rajasthan Marudhara Gramin Bank of Southern Rajasthan.
Key Words: Microfinance, Women Empowerment, Self-Help Group

Introduction
Microfinance is the provision of financial services
to low-income clients, including consumers and the
self-employed, who traditionally lack access to
banking and related services. Microcredit, or
microfinance, is banking the unbankables, bringing
credit, savings and other essential financial services
within the reach of millions of people who are too
poor to be served by regular banks, in most cases
because they are unable to offer sufficient
collateral. Microcredit fits best to those with
entrepreneurial
capability
and
possibility.
Ultimately, the goal of microfinance is to give low
income people an opportunity to become selfsufficient by providing a means of saving money,
borrowing money and insurance.
Micro finance through Self Help Group (SHG) has
been recognized world over as a modern tool to
combat poverty and for rural development. Micro
finance and SHGs are effective in reducing poverty,
empowering women and creating awareness which
finally results in sustainable development of the
nation. Women have been the most underprivileged
and discriminated strata of the society not only in
India but the world over. Inspite of all Government
and Non-Governments’ efforts, they have been
highly ignorant clients of the financial sector. In
India, a developing country, women are still
dominated by male in household matter which
shows their very weak position in the society. The
discrimination of women by the society results into
more poverty, lower standard of livings as well as
economic growth. To eliminate such evils from the

society, empowering women through microfinance
is deemed to be one of the rays of hope.
The main aim of microfinance is to empower
women. Women make up a large proportion of
microfinance beneficiaries. Traditionally, women
(especially those in underdeveloped countries) have
been unable to readily participate in economic
activity. Microfinance provides women with the
financial backing they need to start business
ventures and actively participate in the economy. It
gives them confidence, improves their status and
makes them more active in decision-making, thus
encouraging gender equality. According to CGAP,
long-standing MFIs even report a decline in
violence towards women since the inception of
microfinance.
The most of the microcredit institutions and
agencies all over the world focuses on women in
developing countries. Observations and experience
show that women are a small credit risk, repaying
their loans and tend more often to benefit the whole
family. In another aspect it´s also viewed as a
method giving the women more status in a
socioeconomic way and changing the current
conservative relationship between gender and class
when women are able to provide income to the
household. There are many reasons why women
have become the primary target of microfinance
services.

Concept of Self Help Groups
SHG is a small group of rural poor, who have
voluntarily come together to form a group for
improvement of the social and economic status of
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the members in the times of individual or collective
exigencies. The SHG members are encouraged to
make voluntary savings at regular intervals so that
resources so pooled could be used to make small
interest bearing loans to their members on a
rotational or needs basis.

collective action with the ultimate aim of
empowering the poor women in different spheres.
Ranjula Bali Swain (2013), “Can Microfinance
Empower Women? Self-Help Groups in India”
concluded many strides have been made in the right
direction and women are in the process of
empowering themselves and NGOs that provide
support in financial services and specialized
training, have a greater ability to make a positive
impact on women empowerment.
Susy Cheston, Lisa Kuhn (2013), in their article
titled ‘Empowering Women through Microfinance’,
concluded Microfinance has the potential to have a
powerful impact on women’s empowerment.
Ranjula Bali Swain and Fan Yang Wallentin
(2015), in their article “Does microfinance
empower women? Evidence from self-help groups
in India” concluded that their study strongly
indicate that SHG members are empowered by
participating in microfinance program in the sense
that they have a greater propensity to resist existing
gender norms and culture that restrict their ability
to develop and make choices.

Concept of Women Empowerment
The concept of empowerment is defined as the
process by which women who have been denied the
ability to make strategic life choices, take control
and ownership of their choices. The ability to
exercise choice incorporates three inter-related
dimensions: resources (defined broadly to include
not only access, but also future claims, to both
material and human and social resources); agency
(including processes of decision making, as well as
less measurable manifestations of agency such as
negotiation, deception and manipulation); and
achievements (well-being outcomes). The core
elements of empowerment have been defined as
agency (the ability to define one’s goals and act
upon them), awareness of gendered power
structures, self-esteem, and self-confidence.
Empowerment is a multidimensional process. It
operates at different and interlinked levels and is
based on an analysis of power relations. It consists
of power within: enabling women to articulate their
own aspirations and strategies for change; power to:
enabling women to develop the necessary skills and
access the necessary resources to achieve their
aspirations
Review of Literature
Malhotra (2008), constructed a list of the most
commonly used dimensions of women’s
empowerment, drawing from the frameworks
developed by various authors in different fields of
social sciences.
Allowing for overlap, these frameworks suggest
that women’s empowerment needs to occur along
multiple dimensions including: economic, sociocultural, familial/interpersonal, legal, political, and
psychological.
The World Bank defines empowerment as “the
process of increasing the capacity of individuals or
groups to make choices and to transform those
choices into desired actions and outcomes.
According to Krishna (2010), empowerment means
increasing the capacity of individuals or groups to
make effective development and life choices and to
transform these choices into desired actions and
outcomes. It is by nature a process and/or outcome.
K Somasekhar and M Bapuji (2011), who have
conducted a study on “the Empowerment of
Women through SHGs: the Case of DWCRA in
Southern Rajasthan”, argue that SHGs have proved
themselves to be a better source of credit to the
poor women for different purposes. They are
formed as micro-credit network for promoting the
socioeconomic betterment of women as well as
capacity
building,
micro
entrepreneurship,
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Objectives of the Study








With this backdrop, the main objectives of this
study are
To study the indicators of women empowerment.
To evaluate the effectiveness of microfinance on
empowerment of women.
To study the performance of SHGs in Southern
Rajasthan rural region.
To study the problems women members face in
SHG.
To analyze the freedom women members get in
SHG.
To analyze the empowerment of the women
psychologically, economically and sociologically.
To offer suggestions for the betterment of women’s
empowerment in SHG.
Primary data have been collected through a
structured questionnaire from 200 women who
were associated with SHGs in the Southern
Rajasthan.

Research Methodology
Sources of Data: The study was undertaken in
rural areas of Southern Rajasthan. Both primary
and secondary data were used. Primary data were
enumerated from a field survey in the study region
and Secondary data were collected from RMGB &
NGOs’ reports and other documents. One RMGB
& NGOs’ is selected and six Self-Help Groups
promoted by that RMGB & NGOs’ in rural areas of
Southern Rajasthan are taken for study.
Area of Sampling : The study was conducted in
Udaipur, Dungarpur, Banswara and Abu Road
towns of Southern Rajasthan through a field survey
to get an insight of the benefits, faced by women in
SHGs.
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Sampling Method: Cluster sampling and area

Statistical tools used: Paired t test, cross

sampling techniques were adopted. Since the
members were large in number, they were divided
in groups and randomly selected for data collection.
Sample Size: 200 SHG women members have
been contacted from all the four rural areas of
Southern Rajasthan region.

tabulation and percentage analysis have been used
to analyze and interpret the data.
Method of Data Collection: A structured
interview schedule was prepared by the researcher
and used for collecting data from the rural SHG
women members.

Educational qualifications of respondents
70

Series1, Ni
l, 65

Series1, Pr
imary, 34

Series1, El
ementary
,6

Series1, Hi
gher
Secondary
, 16
Series1, U
G, 9

Data Analysis and Interpretation
32.5 % of the women are illiterate and the next majority of the women have done up to secondary education.
Reduction in poverty level
Series1, T
o Greater
Extent
, 182

Series1, T
o Some
Extent
, 18

91% of the women stated that microfinance has
reduced their poverty level to a greater extent. 182

Series1, T
o Low
Extent , 0

respondents out of 200 said that they could able to
maintain their family after joining in SHG.
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Table No.1
Respondents Empowered Socially
S. No.
Opinion
No.
Percentage
1
Yes
189
94.5
2
No
11
5.5
Total
200
100
189 out of 200 respondents agreed that they could
able to express their opinions freely, both in group
and in family.

Table No. 2
Social Mobility
S. No.
Opinion
No.
1
Yes
174
2
No
26
Total
200

Percentage
87
13
100

174 respondents are moving independently without
the help of family members to banks, government
offices and other places which indicates the social
mobility.
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Table No. 3
Role of decision making in family
S. No.
Opinion
No.
Percentage
1
Yes
186
93
2
No
14
7
Total
200
100
Most of the respondents (93%) agreed that they
play a vital role in decision making in their
families.
Table No. 4
Purpose of getting microfinance by respondents
S.
Percentag
N
Purpose
No.
e
o.
1
Household purpose
39
19.5
2
To start business
92
46
3
To promote existing
37
18.5
business
4
Education purpose
13
6.5
5
Low rate of interest
19
9.5
200
100

Purpose of getting microfinance by respondents (Percentages)
Series1, To start
business, 46

Series1, Household
purpose, 19.5

Series1, To promote
existing business , 18.5

Series1, Education
purpose, 6.5

Series1, Low rate of
interest, 9.5

92 (46%) respondents got microfinance to start new income generating business, followed by 18.5% to promote
their existing business.
Paired t – test

Hypothesis:
H0: There is no difference in mean income of respondents before and after joining SHG.
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 It is also found that microfinance improved the
literacy level of rural women, improved their
awareness on children education to the high level.
Standar
Standar
 Majority of the respondents expressed that their
d
Income
Mean
N
d Error
awareness about environment got improved after
Deviatio
Mean
taking active part in micro finance programs. Most
n
of the respondents accepted that microfinance has
Income of
brought economic development directly and
respondent
1016.2 20
indirectly and happiness and peace in the family.
s before
733.517
54.601
0
0
 Women have economically and socially got
joining
empowered after joining SHG and getting micro
SHG
finance. 94 percent reported that poverty level got
Income of
reduced by participating in micro finance program.
respondent
1512.8 20
 As far as the self help group is concerned, they did
s after
891.628
66.494
5
0
not face any problems or compulsions from leaders
joining
or from other members in the group. Women were
SHG
given full freedom to express their opinions.
 There is significant development in the
Table No. 5.1
coordination between groups and within group
Std.
leaders and in decision making among respondents.
Mean
SD
Error
T
df
Sig. Value
There is also a significance improvement in the
Mean
income of the respondents after joining SHG.
692.58 51.62
Conclusion
502.6
9.82
180
.000
1
3
This study sought to analyze the impact of
51
1
microfinance services in empowering the rural
women. Traditionally, rural women are expected to
Since the probability value is 0.000 (p<0.01), null
play a role of housewives and extend support to
hypothesis stands rejected and it is concluded that
their husbands and family members. This
mean salary after joining SHG is significantly
expectation resulted into the suppression of women
higher than the mean salary before joining SHG.
in rural household. Economic support enabled the
Thus, the microfinance has significantly increased
respondents to consume funds which they created
the salary of the respondents.
into income generating activities.
Purpose of Loan
The rural area Self Help Groups are performing
83.5% respondents have availed loan for productive
very well. The study also concludes that
purpose. Here productive purpose means utilization
microfinance brought more psychological and
of loan amount for income generating activities.
social empowerment than the economic
Respondents have utilized the loan amount in
empowerment. Impact of micro finance is in
different productive activities like purchase and
bringing confidence, courage, skill development
sale of cattle, for dairy farming, in agriculture and
and empowerment is also worth mentioning. The
stitching and tailoring purpose. Generally
SHG members felt free to move with their groups
microfinance institutions are providing loans for
and leaders. It led them to participate in various
productive purposes. From this study, it is evident
social welfare activities with good co-operation.
that loans are also utilized for some other purposes.
While interacting with the respondents, some
5% respondents have utilized loan for education of
members expressed the desire that NGO to come up
their children, 4% utilized it for marriage purpose
with more training sessions in income generating
and 7.5% respondents have used the loan amount
activities for further development of their skills and
for construction or repair of their house. It clearly
talent.
shows that some beneficiaries who availed loan
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Abstract
In the era of stiff competition and intense pressure, it has become a challenge to live a happy and disciplined life.If
one cannot regulate his thoughts, he cannot regulate what he does. If positive mind can perform miracle, negative
minds can be disastrous. So, this is the high time for us to return back to ancient value system and inculcate a
positive thought process.One needs to develop a sound value system and a balanced insight. Ancient Indian culture
is a source from where one can learn to give equal importance to materialistic and spiritual wellbeing and enjoy both
tangibles and intangibles. It accepts both subjectivity and objectivity in life. Subject is subtle and intangible. Object
is concrete and tangible or visible.
The roots of Indian ethos found its basis in India’s culture and is not religion specific. Sacred books such as
Bhagwad Gita, Ramayana etc. are perfect guides for the one in order to develop a balanced personality. Human
being is seen as a divine soul and thus each soul is a potential God.This is how an individual regulates himself and
consider himself capable of achieving difficult goals.The paper attempts to explore the teachings of Indian ethos
which can be helpful in self- management.
Key words: Value system, Indian ethos, Sacred books, Disciplined life

Introduction
“A person who refuses to manage himself and
discipline his flesh will be disciplined and taught by
life itself”. Self-management is a key skill which
help a person throughout his life. Self-management
is the soft skill that encompasses pretty much every
other soft skill. If a person has the power of self, he
can easily cultivate on the rest of the necessary
skills. But without it, one may as well not get out of
bed. Self-management teaches one to be
productive, regardless of his circumstances. That’s
the ideal situation. It gives managers, and even
employees, the discipline to progress in their
careers. For a manager, especially, it provides the
back up for leadership.
It includes various skills such as setting
challenging, yet achievable goals and managing
time, developing your motivation and concentration
skills and overcoming the lure of procrastination.It
is rightly said that making appointments with
yourself and scheduling other things around them is
key to proactive self-management. A self- managed
person always monitors his own thoughts and
actions, evaluates its implications and worth of his
actions and reinforces himself towards his goals.
Time management, confidence, ability to handle
distortions and stress management and selfprotection skills are the keys to a happy and
disciplined life.
India is one of the oldest civilizations of the world,
with a great history of its own, a land of diverse
culture, a land of wealth and wisdom, and abode of
the God, a nation whose might and spirituality,
values and ethics knew no boundaries, which
attracted people from all over the world to visit this

land of treasures. A nation which is having its base
on truth and non-violence whose leaders and saints
preached the essence of love for humanity, and to
follow ethical paths always. We were one of the
wealthiest nations in the world at one point of time.
There was no problem of hunger and
unemployment under the rule of Vedic 'Rajarishis'
(Saintly Kings).
Indian Ethos is all about what can be termed as
“national ethos”. Formally, the body of knowledge
which derives its solutions from the rich and huge
Indian system of ethics (moral philosophy) is
known as Indian Ethos. It is not a kind of Hindu
concept of management.
Management is
behavioral science and it has to be culture specific.
Indian ethos has its basis, the culture base of India
and as a country whose culture has its roots in
religion - it does draw its lessons from the religions
of the land - be it Hinduism, Buddhism, or any
other.
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Indian ethos and self-management
‘Yadishi bhavana yasya siddhi bhavatitadrishi’
means as we think, so we succeed, so we become.
Attention to means ensures the end. Principles of
Indian ethos are universally applicable. Indian ethos
can help develop an effective and holistic selfmanagement personality which will assure all
round growth in the country. This will help in
synchronizing materialistic and spiritual benefits
and encourage individuals to lead an enriched
quality of life together with worldly achievements.
Indian ethos makes one believe that he has
immense potential, energy, and talents for
perfection as a human being has the spirit within his
heart.
Holistic approach in Indian culture represents
integration between the Divine (The Divine means
perfection in knowledge, wisdom, and power),
individual self and the universe. Subtle, intangible
subject and gross tangible objects are equally
important. Ancient Indian wisdom suggests that one
must develop one’s Third Eye, ‘Jnana Chaksu’, the
Eye of Wisdom, Vision, Insight, and Foresight.
Inner resources are much more powerful than outer
resources. Divine virtues are inner resources.
Capital, materials and plant & machinery are outer
resources.
The Mahabharata is second largest epic of the
world. Principle of ‘Yogah Karmasu Kaushalam’
promotes excellence at work through selfmotivation and self-development with devotion and
without attachment. Indian ethos considers
excellence as the highest yoga and therefore
encourages oneself to be more devoted to his work.
It suggests that he, who works with calm and even
mind achieves the most.
The concept of ‘Karma Yoga (selfless work)’ offers
double benefits, private benefit in the form of selfpurification and public benefit. Karma yoga
releases one from the burden of getting good results
and thus he can better concentrate on his efforts.
Hence, on one hand it enables one to handle his
stress while on the other hand it makes his efforts
more oriented.
‘Mano mokshartham, Jagathitaya cha’ states that
all work is an opportunity for doing good to the
world and thus gaining materially and spiritually in
our lives.

Stress Management:
Important aspect for stress management comes
from Bhagvad Gita which says that stress arises
from the universal phenomenon of the constant
interplay of dualities or contraries in the “fabric of
life’ of our existence – both the outer/physical

/ Vol-3 /Issue –II /Jan-June

world and the inner/psychological domain (e.g.,
pleasure and pain or success and failure). The Gita
suggests two alternative approaches to deal with
Dwanda or Dualities which are Samattwa (i.e.
treating the two as equal) and Nirdwandwa (i.e.
transcending the dualities). The first approach suits
the Bhakta and is called the Bhakti-Yoga while the
second is for the Gyani and is called the GyanYoga. The first approach is relatively easier.
The two verses from The Gita which reflects the
Samattwa and the Nirdwandwa approaches are
‘sukha-sukhe same krtva – labhalabhaujayajayau..’
which suggests one to have even mind in both
pleasure and in pain, gain and loss, victory and
defeat
as
alike and
another
one is
‘yonahrsyatinadvesti – nasocatinakankasati –
subhsubha – parityagi’ says that he who neither
rejoices nor dislikes nor grieves nor desires, who
renounces good and evil.
‘Paraspar Devo Bhav’is the principle which regard
the other person as a divine being. ‘Parasparam
bhavayantah shreyahparam bhavap syathah’ states
that by mutual cooperation, respect and fellow
feeling, all of us enjoy the highest good both
material and spiritual.
‘Tesham sukhmtesham shanti shaswati’ establishes
the firm belief in one that infinite happiness and
infinite peace come to them who see the Divine in
all beings.
All these teachings prove that all of us are the part
of one supreme power and have the same
consciousness though our packages and containers
are different. It inculcates habit of mutual respect in
human beings and promotes harmony in
relationships. It makes one conscious about his
behavior towards others Co-operation is a powerful
instrument for team work and success in life
involving collective work.
Balanced life can be lived by following the
principle of ‘Archet dana manabhyam’ which says
that Worship people not only with material things
but also by showing respect to their enterprising
divinity within. For optimum decisions, one needs
to develop silent mind. A perfect ‘Mounum(calm
mind enjoying tranquility)’ is necessary. Brainstilling/ meditative silence is the most reliable
method to analyse circumstances and find solutions
to problems and difficulties.Through this one can
come into contact with the inner mind or ‘Chetana’.
Ramayana depicts the duties of relationships. It
portrays ideal characters like the ideal father, ideal
servant, the ideal brother, the ideal wife and the
ideal king. Apart from this, the Ramayana also
teaches how the temptation for lust can be
dangerous for one’s existence. In the battlefield,
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Rama narrated Vibhishan about the four wheels of
chariot which are character, courage,valor and
ethics. Character is said to be most fundamental
thing in one’s life. Courage enables a person to take
unpopular decisions. On the other hand valor gives
the strength to defend those decisions and proves
them right. Horses for chariot are strength, energy
and passion. Forgiveness, compassion, equanimity
and consistency are the four reins of horses.
Ramayana suggests that one should listen to his
inner voice rather than external world. Ramayana
warns us from bad advice. It also exhibits ideal
behavior towards a woman. We learn that dignity of
a woman should always be protected. Ramayana
teaches us to kill the demons within us. Protecting
women’s respect is the most noble deed. Ramayana
also makes us feel that pride will always fall and
peace and politeness will always prevail. Bharat’s
character shows that one should not accept the
assets which does not belong to him. Golden deer
incident represents the result of attraction towards
materialistic pleasure.
Buddhism is based on the four noble truths: (i)
Suffering exists; (ii) There is a cause of the
suffering;(iii) Suffering can be eradicated; (iv)
There is a means for eradicationof that suffering.
Buddhism states that everything on the earth is nonpermanent. This concept promotes non-violence
and relieves one from collection of materialistic
pleasure. The eight-fold path of Buddhism clearly
defines self-development where right view and
right intention represents wisdom whereas right
speech, right action and right livelihood represents
ethical conduct and right effort, right mindfulness
and right concentration represents mental
development.
In Arthashastra, says Chanakya; ’Sukhasya Mulam
dharma’- that is the basis of happiness and
prosperity is righteousness. The book stood the test
of time and still it enjoys as a helping guide for
us.Vedanta believes in non dual concept that is the
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universe is an individual whole where each and
every one of us is connected to the other. We the
individual souls are together connected to the “Over
Soul”or God. Such a person with a firm belief in
oneness of humanity can achieve the status of
integrated human personality who believes in
building strong interpersonal relationship; manage
his or her sector with excellence, if not with total
perfection.

Conclusion
‘Indriyāniparānyāhurindriyebhyahparammanahma
nasastupara
buddhiryobuddhehparatastusah’
means that “The senses are said to be superior to
the body, the mind is superior to the senses,and
intellect is superior to the mind and that which is
superior to the intellect is He (Self,Atman).”
Intellect and knowledge is what really differentiates
us from the animals and savages. The verse simply
indicates the necessity of self-management. Various
aspects of Indian ethos are major foundation of
disciplined life, rightly said by Mahatma Gandhi
"When doubts haunt me, when disappointments
stare me in the face, and I see not one ray of hope
on the horizon, I turn to Bhagvad-Gita and find a
verse to comfort me; and I immediately begin to
smile in the midst of overwhelming sorrow. Those
who meditate on the Gita will derive fresh joy and
new meanings from it every day”.

References
1.

2.

3.

Barman Himadri, “Indian Ethos & Values in
Modern Management”, Centre for Management
Studies, Dibrugarh University, Aasaam.
Bhattacharjee Anindo, “Modern Management
Through Ancient Indian Wisdom: Towards a More
Sustainable Paradigm”,S M S Journal, Volume IV,
No. 1, March- August 2011
Chakravarty Rimni, “Realizing our Ancient Indian
Ethos in the World of Modern Management”,SIT
Journal of Management,Vol. 3. No.2, December
2013

Madhav Research Review: A Multidisciplinary International Journal
2018 ISSN -2455-5851(online)

/ Vol-3 /Issue –II /Jan-June

Business of Insurance Agents in India : An Overview
P K Pandey
Assistant Professor
Department of Law
Brahmanand College, Kanpur, UP
E-mail: bipin05bhu@gmail.com

Abstract
Being the bridge between insurers and customers, the presence of insurance agents in insurance industry is
ubiquitous who work for insurers as well as insured. In fact, majority of the people look to the insurance agents to
get the required coverage, with a financially sound insurance company who can pay claims when they arise,
properly and promptly without unnecessary delay. In such circumstance, the role of insurance agents becomes vital
which needs proper attention of the insurers and agents. Taking the note of advancement and development in
insurance field and role of insurance agents, the laws relating to insurance agents have been amended recently which
have been discussed in detail in this paper.
Key Words: Insurance Agents, Intermediary, IRDAI, Insurance Agency Examination.

Introduction

Insurance Agent

In today’s complex world of business, it is not
possible to run the business alone and the business
institutions are bound to engage some persons who
can work on behalf of them. This is equally
applicable for insurance industry also which is
thought to be very helpful for the society in adverse
conditions by providing financial safeguards
against the loss and uncertainty in varied forms in
addition to generating funds for the economic
development of the nation. The Insurance
Regulatory and Development Authority (IRDAI)
has been authorised to issue certificate of
registration to carry on insurance business in India.
Presently, twenty-four life insurance companies and
thirty non-life insurance companies have been
registered in India. The insurance companies
(insurers) sell their products by engaging some
persons who are known as agents. For insurance
agents and the concepts of multi-layered agent
(principal agent, chief agent, and special agent)
through statutory amendments in form of Insurance
Laws (Amendment) Act, 2015 and Insurance
Regulatory and Development Authority of India
(Appointment of Insurance Agents) Regulations,
2016. Additionally, the Insurance Regulatory and
Development Authority of India (Payment of
Commission or Remuneration or Reward to
Insurance Agents and Insurance Intermediaries)
Regulations, 2016 have been made by the IRDAI
which has come into force on 1st April, 2017.
These changes have created widespread
inquisitiveness regarding status, role and functions
of insurance agents in common people and
insurance officials etc. The present paper attempts
to unearth the statutory norms relating to eligibility,
appointment,
duties,
resignation/surrender,
suspension/termination of insurance agents.

According to the Insurance Act, 1938 in section 2
(10), as amended by the Insurance Laws
(Amendment) Act, 2015 defines insurance agent
means an insurance agent who receives or agrees to
receive payment by way of commission or other
remuneration in consideration of his soliciting or
procuring insurance business including business
relating to the continuance, renewal or revival of
policies of insurance.
The Insurance Regulatory and Development
Authority of India (Appointment of Insurance
Agents) Regulations, 2016 in Regulation 2 (4)
defines insurance agent as below: ‘Insurance
Agent’ means an individual appointed by an insurer
for the purpose of soliciting or procuring insurance
business including business relating to the
continuance, renewal or revival of policies of
insurance.
Thus, it is evident from both the definitions
mentioned above that insurance agent is a person
who Acts on behalf of the concerned insurer for
soliciting or procuring insurance business and for
this, he receives the commission. Calcutta High
Court in Commissioner of Income-Tax v. Dunlop
India Ltd. held that the agent acts as a middleman
between the insured and the insurance company.

Institutional Framework: Role and
Responsibilities
IRDAI- The IRDAI, being the regulator of
insurance industry of India, is supervising and
regulating the Indian insurance industry. In respect
of insurance agents, it maintains the Centralised
List of Agents (containing all details of agents
appointed by all insurers) and Centralised List of
Blacklisted Agents (whose appointment is
cancelled/suspended by a Designated Official of
insurer on grounds of violation of code of conduct
and / or fraud). The IRDAI has right to inspect the
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insurance agent by appointing Investigating Officer
to undertake inspection of affairs of an insurance
agent
 ascertain and see whether the business is carried on
by him as per the Act, Regulations and the
instructions issued by it from time to time, and
 inspect the books of accounts, records and
documents of the agent.
But, such inspection will be limited to the matters
pertaining to insurance business undertaken by the
insurance agent. The purposes of inspection may
include but are not limited to(a) Monitoring compliance with the provisions of the
Act, rules, regulations etc.
(b) Investigation of the complaints of serious nature
received from any insured, any insurer, other
stakeholders or any other individual on any matter
having a bearing on the insurance related activities
of the insurance agent, and
(c) Investigating into the affairs of the insurance agent
in the interest of orderly development of insurance
business or in protection of policyholder’s interest.
In the course of investigation, the Investigating
Officer may examine on oath the insurance agent or
any person who is found to be in possession or
control of any books, accounts or other documents.
The statement made during such investigation may
be used as evidence in any proceedings under these
Regulations.
Examination Body- Qualifying the Insurance
Agency Examination is prerequisite to be appointed
as an agent which is conducted in the subjects of
Life, General, or Health insurance by Examination
Body viz. Insurance Institute of India, Mumbai. For
the purpose of this examination, the syllabus has
been prescribed by the IRDAI. The person
successfully passing the said examination is issued
pass certificate which is valid for twelve months for
seeking appointment as insurance agent at the first
time.

Eligibility
Conditions
for
Appointment of Insurance Agents:
It, inter alia, shall include-
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Eligible age for appointment
Eligible educational qualification, suggested
minimum qualification to be prescribed by the
insurer is a pass in 10th standard or equivalent
examination from a recognised Board / Institution.
Interview procedure, if any for appointment.

Pre-Recruitment Training on
Insurance to Applicants: The insurance
training to the applicants for agency has to be
imparted by every insurer to equip them with the
insurance knowledge to appear for insurance
agency examination. It has been suggested to
prescribe a practical training in accordance with the
syllabus prescribed by IRDAI in Life / General /
Heath Insurance as the case may be for not less
than 25 hours. The details thereof shall be
mentioned in the Board Approved Policy.

Skill Development Training:

Every
insurer shall endeavor to utilize the ‘Skill
Development Training’conducted by National Skill
Development Council, Government of India; BFSI
SSC financial sector skill council in a phased
manner.

Agency Commission and Benefits:
In respect of payment of commission or reward to
insurance agents, the IRDAI (Payment of
Commission or Remuneration or Reward to
Insurance Agents and Insurance Intermediaries)
Regulations, 2016 have been made in which every
insurer has been mandated to frame a written
‘Board Approved Policy’ for payment of
commission or reward to insurance agents with the
objectives of utilization of insurance agents in the
manner that(i) increases insurance penetration and density in the
country
(ii) it is in the interests of the policyholders
(iii) it is commensurate with its business strategy
(iv) brings cost efficiencies in the conduct of business
and simplification of the administration of
insurance business
(v) gives an indication on the relative degree of
importance placed on each of them.

The Regulations, 2016 have specified the maximum amount of commission (as percentage) payable to insurance
agents as underSchedule-I: Life Insurance
Single Premium
Sl.
Category of Life Insurance Product or Policy
Maximum Commission/ Remuneration on
No.
Single Premium payable to insurance agent/
insurance intermediary
A
All individual life products except pure risk products
2%
B
Individual Pure Risk products
7.5%
C
Individual Immediate/ Deferred Annuity
2%
D
One year renewable group pure risk insurance
5% of premium paid during the year or Rs 10
lakhs whichever is less
E
Group Pure Risk (incl Group credit)
5%
F
Group Savings Variable Life Insurance
2%
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G

Group Fund based

0.5% of premium paid during the year or Rs10
lakhs whichever is less

Regular Premium
Sl.
Category of Life Insurance Product or Policy
No.

A
B
i)

C
D
E

Sl.
No.
1
2
3

4
5
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Individual Pure Risk
Individual Other than Pure Risk
In respect of policies with premium payment
terms of
5 years
6 years
7 years
8 years
9 years
10 years
11 years
12 years or more
Individual Deferred Annuity / Pension
Group Pure Risk (incl Group credit) and Group
Savings Variable Life
Government Scheme-Life-Health

Maximum Commission/ Remuneration on Regular
Premium Products or Policies payable to insurance
agent/ insurance intermediary
First year premium
Renewal Premiums
40%
10%

15%
18%
21%
24%
27%
30%
33%
35%
7.5%
7.5% (only on pure risk
premium)
As
per
Government
Notification

7.5%
7.5%
7.5%
7.5%
7.5%
7.5%
7.5%
7.5%
2%
7.5%
As per Government
Notification

Schedule-II: Health Insurance (General & Stand-alone Health Insurers)
Line of business
Commissions
Health-Individual*
Health-Group (Employer-Employee only) Annual
Health-Group (Non Employer-Employee groups – not
formed solely for availing insurance as defined in IRDA
Group Guidelines of 14th July, 2005) –Annual
Health – Group (credit linked upto 5 years)
Health-Govt. Scheme

15%
7.5%
15%

15%
As specified in the Government Scheme/
Notification else as per Health –Group
(Employer-Employee only)- Annual segment
*Individual includes annual premium, 3 years single premium, 3 years regular premium
Schedule-III: General Insurance (other than Motor)
Line of business (Other than Motor)
Maximum Commission
payable to insurance agent
Fire-Retail
15%
Fire-Corporate (Risks with S.I. < Rs 2,500 crs)
10%
Fire-Corporate (Risks with S.I. > Rs 2,500 crs)
5%
Marine-Cargo
15%
Marine-Hull
10%
Miscellaneous – Retail
15%
Miscellaneous – Corporate/ Group*
10%
Miscellaneous – Corporate (Engineering Risks with S.I. > Rs 2,500 5%
crs)
*Commission/ remuneration shall be payable as per Government Notification.
Sl.
No.
1
2
3
4
5
6
7
8

Sl.
No.
1
2

Line of business
Motor (Comprehensive)*
Motor (Stand-alone TP)

Schedule-IV: Motor Insurance
Maximum Commission payable to insurance agents
15%
2.5%
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*Commission shall be payable only to the OD portion of the Motor (Comprehensive) policy.

Eligibility for Insurance Agent
A person, fulfilling the following criteria, may be
appointed as an insurance agentMajority Age- A person of majority age can only
be appointed as insurance agent. Section 3 of the
Indian Majority Act, 1875 (amended in 1999)
provides that ‘every person domiciled in India shall
attain the age of majority on his completing the age
of eighteen years and not before. In computing the
age of any person, the day on which he was born is
to be included as a whole day and he shall be
deemed to have attained majority at the beginning
of the eighteenth anniversary of that day’.
Sound Mind- Only a person of sound mind is able
to take rational decision in respect of any activity.
When a court has found a person of unsound mine,
he cannot be appointed as insurance agent.
Passed Insurance Agency Examination- A person
to be appointed as insurance agent must pass the
Insurance Agency Examination which is conducted
by Insurance Institute of India. In simple terms, a
person can be appointed as insurance agent who has
passed the said examination and holds a valid pass
certificate.
An insurance agent is not eligible to be or remain a
director in insurance company but the IRDAI may
permit an insurance agent to be on the Board of an
insurance company subject to such conditions or
restrictions as it may impose to protect the interest
of policyholders or to avoid conflict of interest.
But, an insurance agent shall be disqualified to act
as an agent as stipulated in Section 42 (3) of the
Insurance Act, 1938 as under(a) that the person is a minor.
(b) that he is found to be of unsound mind by
a court of competent jurisdiction.
(c) that he has been found guilty of criminal
misappropriation or criminal breach of
trust or cheating or forgery or an abetment
of or attempt to commit any such offence
by a court of competent jurisdiction:
Provided that where at least five years
have elapsed since the completion of the
sentence imposed on any person in respect
of any such offence, the Authority shall
ordinarily declare in respect of such
person that his conviction shall cease to
operate as a disqualification under this
clause.
(d) that in the course of any judicial
proceeding relating to any policy of
insurance or the winding up of an insurer
or in the course of an investigation of the
affairs of an insurer it has been found that
he has been guilty of or has knowingly
participated in or connived at any fraud,
dishonesty or misrepresentation against an
insurer or insured.

(e) that in the case of an individual, who does
not possess the requisite qualifications or
practical training or
passed the
examination, as may be specified by the
regulations.
(f) that in the case of a company or firm
making, a director or a partner or one or
more of its officers or other employees so
designated by it and in the case of any
other person the chief executive, by
whatever name called, or one or more of
his employees designated by him, do not
possess the requisite qualifications or
practical training and have not passed such
an examination as required under clauses
(e) and (g).
(g) that he has not passed such examination as
may be specified by the regulations.
(h) that he has violated the code of conduct as
may be specified by the regulations.
Procedure of Appointment- A person having the
prescribed eligibility and not suffering from any
disqualifications as mentioned above may apply an
application form in Form I-A, filled in Hindi or
English language, to the Designated Official of
respective insurer to be appointed as insurance
agent with the following documents Age Proof
 Educational Qualifications
 Proof of pass in the agency examination as
mentioned above
 Copy of PAN Card
 Address proof to the satisfaction of the
insurer
Thereafter, the Designated Official exercises due
diligence in verifying the agency application and
ascertaining that the applicant(a) has furnished the Agency Application in
Form I-A complete in all respects
(b) has submitted the PAN details along with
the Agency Application Form
(c) has passed the insurance examination
(d) does not suffer from any of the
disqualifications
(e) has the requisite knowledge to solicit and
procure insurance business and capable of
providing the necessary service to the
policy holders
(f) is not black listed in the Centralised List of
Blacklisted Agents
(g) does not hold agency appointment for
more than one life insurer, one general
insurer, one health insurer and one each of
the mono-line insurers

Duties of Insurance Agent
The insurance agent establishes the relationship
between insurer and insured by providing his
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services and for that he receives commission. In
Weisblatt v. Minnesota Mutual Life Insurance Co.
the court held that as in every other business, an
insurance agent's primary enterprise is to sell
insurance. Thus, the insurance agent has duties
towards insurer as well as insured which may be
mentioned as underAdherence to Code of Conduct- Every insurance
agent has to adhere the Code of Conduct as
contained in Regulation 8 of Regulations, 2016.
The violation of this Code is a disqualification to
act as an insurance agent. In case of noncompliance of this Code, the concerned agent may
be imposed penalty of Rs. 10,000/-. The Code
provides that every insurance agent shall identify himself and the insurer of whom he is
an insurance agent
 show the agency identity card to the prospect,
and also disclose the agency appointment letter
to the prospect on demand
 disseminate the requisite information in respect
of insurance products offered for sale by his
insurer and take into account the needs of the
prospect while recommending a specific
insurance plan
 where the insurance agent represents more than
one insurer offering same line of products, he
should dispassionately advice the policyholder
on the products of all insurers whom he is
representing and the product best suited to the
specific needs of the prospect
 disclose the scales of commission in respect of
the insurance product offered for sale, if asked
by the prospect
 indicate the premium to be charged by the
insurer for the insurance product offered for
sale
 explain to the prospect the nature of
information required in the proposal form by
the insurer, and also the importance of
disclosure of material information in the
purchase of an insurance contract
 bring to the notice of the insurer every fact
about the prospect relevant to insurance
underwriting, including any adverse habits or
income inconsistency of the prospect, within
the knowledge of the agent, in the form of a
report called “Insurance Agent’s Confidential
Report” along with every proposal submitted to
the insurer wherever applicable, and any
material fact that may adversely affect the
underwriting decision of the insurer as regards
acceptance of the proposal, by making all
reasonable enquiries about the prospect
 obtain the requisite documents at the time of
filing the proposal form with the insurer; and
other documents subsequently asked for by the
insurer for completion of the proposal
 advise every prospect to effect nomination
under the policy
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inform promptly the prospect about the
acceptance or rejection of the proposal by the
insurer
 render necessary assistance and advice to every
policyholder introduced through him on all
policy servicing matters including assignment
of policy, change of address or exercise of
options under the policy or any other policy
service, wherever necessary
 render
necessary
assistance
to
the
policyholders or claimants or beneficiaries in
complying with the requirements for settlement
of claims by the insurer.
Resignation/Surrender of Agency Appointment:
An insurance agent may surrender his agency by
surrendering his appointment letter, identity card,
unused cover note, blank forms etc. to the
respective Designated Official. Thereafter, the
cessation certificate is issued by the Designated
Official of the insurer within a period of 15 days
from the date of resignation or surrender of
appointment on the insurer’s official letterhead with
clear signature & office seal of the issuing
authority. The insurer retains a copy of the
cessation certificate in the Agency file for records
and accordingly the data of agency resignation /
cancellation is uploaded in agency portal also.
The insurance agent, who has surrendered his
appointment, is free to seek fresh appointment with
other insurer. In such a case, he has to furnish to the
new insurer all the details of his previous agency
and produce Cessation Certificate issued by the
previous insurer along with his agency application
form and the insurer considers his agency
application after a period of 90 days from the date
of the issue of the cessation certificate by the
previous insurer.
Suspension/Cancellation
of
Agency
Appointment:
The appointment of an insurance agent may be
suspended/cancelled after due notice and giving
him a reasonable opportunity of being heard, where
the agent(a) violates the provisions of the Insurance
Act,1938,
Insurance
Regulatory
and
Development Authority Act, 1999 or rules or
regulations, made thereunder as amended from
time to time.
(b) attracts any of the disqualifications.
(c) fails to comply with the code of conduct and
directions issued by the IRDAI from time to
time.
(d) violates terms of appointment.
(e) fails to furnish any information relating to his
activities as an agent as required by the insurer
or the IRDAI.
(f) fails to comply with the directions issued by
the IRDAI.
(g) furnishes wrong or false information or
conceals or fails to disclose material facts in
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the application submitted for appointment of
insurance agent or during the period of its
validity.
(h) does not submit periodical returns as required
by the insurer/ IRDAI.
(i) does not co-operate with any inspection or
enquiry conducted by the IRDAI.
(j) fails to resolve the complaints of the
policyholders or fails to give a satisfactory
reply to the IRDAI in this behalf.
(k) either directly or indirectly involves in
embezzlement of premiums/cash collected
from policyholders/prospects on behalf of
insurer. However, this proviso does not permit
an agent to collect cash/premium without
specific authorisation by the insurer.
When the appointment of agent is cancelled, he
ceases to act as an insurance agent from the date of
the final order. The suspension/cancellation of
agency appointment has the following effects The insurer shall recover the appointment letter
and identity card from the agent whose
appointment has been cancelled within 7 days
of issuance of final order effecting cancellation
of appointment.
 The insurer shall blacklist the agent and enter
the details of the agent whose appointment is
suspended/cancelled into the blacklisted agents'
database and the centralised list of agents
database, in online mode, immediately after
issuance of the order effecting suspension/
cancellation.
 In case a suspension is revoked in respect of
any agent on conclusion of disciplinary action
by way of issuance of a speaking order by
Designated Official, the details of such agent
shall be removed from list of blacklisted agents
as soon as the speaking order revoking his/her
suspension is issued.
 The insurer shall also inform other insurers,
Life or General or Health Insurer or mono-line
insurer with whom he is acting as an agent, of
the action taken against the insurance agent for
their records and necessary action.
In addition to the above, the IRDAI has power to
initiate penal action, keeping in mind the extent and
level of violation as per the provisions of the
Insurance Act, 1938, regulations and rules made
thereunder.
The insurance agent, aggrieved by the order of
cancellation of agency, can appeal to the insurer
within 3 months from the date of receipt of the
cancellation order. The Appellate Officer examines
the appeal and gives his decision in writing within
30 days of the receipt of the appeal.

only help insurers to access clients but also perform
the tough job of convincing clients to purchase
insurance products for having a safe future. The
insurance agent, inter alia, is the major channel in
distribution of insurance products in the age of
information technology (Richmond) also where the
customers are able to verify, decide and choose the
better services quickly. Thus, the insurance agents
are holding a dominant position in the insurance
industry. For proper regulation of insurance
industry and safeguarding the interests of insurance
agents and policyholders the statutory amendments
have taken place which are of utmost importance.
Among other changes, the multilevel marketing
schemes for insurance products have been
prohibited with the objectives of proper checking of
mis-selling of insurance products by agents to earn
high commissions. Further, the provisions of
conducting insurance agency examination will
bring a revolutionary change which is expected to
allow entry of only honest and dedicated insurance
agents in insurance industry. At the same time, the
law has provided in clear terms the responsibilities
and role of IRDAI, insurers and insurance agents.
The adherence of Code of Conduct for insurance
agents is of essential nature. The agents should be
trained properly from practical aspects too so that
they may comply with the norms laid down in
Code. Unlike earlier system, in the present system
of law the insurers are responsible for all the
actions/omissions of insurance agents (imposing
penalty of deterrent nature up to one crore rupees)
on the insurers which in turn has made insurers
more cautious in selecting the insurance agents.
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Abstract
Obesity (Sthaulya) is a burning health issue for society now a days. Sthaulya is the condition in which vitiation and
vriddhi of Meda dhatu occurs. Sushrut explained Sthaulya as Ras Nimittaja where Charaka mentioned it as Medo
Dushtijanya Vyaadhi. This disease with its complications like Hyperlipidaemia, Diabetes, Atherosclerosis and
Degenerative Heart Disease is a major cause for mortality and morbidity around the world. It is frequently blamed
on ingestion of heavy and overeating of food like fast/ junk food, endocrine factors, body built, mechanical life style
or heredity. The medicines, diet, and all the measures which are Vataghna, Kaphaghana, and Medohara should be
administered. Lekhana Basti and Rooksha Udvaratana are advisable panchakarma treatments. Udvaratana is
Kaphaharam, Vataharam, Medas pravillpanam and Lekhana Basti is a type of enema which contains Ayurvedic
drugs which cause the excoriation of the excessive fat from the body. The drugs which are used in the preparation of
Lekhana Basti are Triphala, Honey, Gomutra, Saindhav, Hingu, Yavakshar, Kasis, Shilajatu etc. which are all fatreducing by virtue of their properties. The present article reviews the possible mode of action of these treatments in
the cases of sthaulya.
Key words: Sthaulya, Lekhana basti, Udvaratana, Medoroga

Introduction
Sthaulya is one among the major diseases that falls
under the category of santarpanottha Vyadhies1. This
condition can lead to the association of many other
disorders in its course. Hence, it gains high
significance from the medical point of view.
Obesity is considered as global epidemic, which is
increasing due to sedentary life styles and improved
socio-economic conditions. The recent statistical data
of WHO, shows that the world wide prevalence of
Obesity is around 400 million with high rates among
women than in men. In India 55% of male, 12.6% of
female are obese and the condition is more in urban
population than among rural population2. It also
poses a major risk for chronic diseases. Obesity not
only affects the health and life of the person but also
the country’s economy. So, it is the need of the hour
to develop better treatment protocol to treat and
prevent the condition.
Since time immemorial obesity has been main hallmark as a disease, which is also responsible for
diseases like Diabetes mellitus, Hypertension, and
cardiovascular disease. As a total lifestyle has been
changed due to advancement of scientific invention
and pouring of so much luxurious way of living, this
all has contributed much to the obesity. It became a
problem in U.S.A and becoming problem in India too,
leading to other diseases. In modern medical science

various therapies for obesity like drugs and surgery
etc. are described but they are not popular as are
costly, complicated and also having side effects.
Ayurved has given much more consideration for the
treatment of obesity. In present study the disease
obesity has been treated and prevented by Ayurvedic
measurements like Navak Guggulu, Lekhana Basti
and dry powder massage (Udvaratana). Acharya
Charaka has clearly defined the Sthaulya in
Ashtauninditeeya Adhyaya. A person is called as
obese whose body has increased fat and muscles, has
pendulous buttocks, abdomen and breast and suffers
from deficient metabolism and energy.
The decrease in estrogen level in menopausal women
is associated with the loss of subcutaneous fat and an
increase in abdominal fat3.

Madhav Research Review: A Multidisciplinary International Journal
ISSN -2455-5851(online)

/ Vol-3 /Issue –II /Jan-June 2018

metabolic activity and improves complexion of the skin.
By the virtue of these therapeutic effects one can obtain
Acharya Charaka further explains that continuous intake the benefits like Kaphahara, Medasah pravilayanam,
8
of Guru aahar and Madhur Rasa aggravate Kapha Sthirikaranamanganam, Twakaprasadakaram etc.
Dosha and Meda Dhatus due to similar properties and
this increased Meda obstruct the Strotas. Because of this Udvaratana Yogas:
obstructed Vata moving in the Kostha becomes Some of the yoga/ herbs which can be used for
hyperactive and stimulates Agni. This Agni digests food Udvartana in the cases of
rapidly and vitiated or hyperactive Vata absorbs it Sthaulya are:
Kolakulatthadi churna9
rapidly. So a person requires frequent and heavy food
Kottamchukadi churna
resulting in Sthaulya4.
Triphala churna
All the Acharyas accepted Sthaulya as the
Trikatu churna
Santarpanottha vyadhi and it should be treated by
Musta, Patha, Nimba, Devadaru etc
Apatarpana chikitsa. So we can say that the Guru and
5
Apatarpana dravyas can control obesity easily .
According to Monier Williams Dictionary, the meaning Special formulations:
of the word obesity is given as ‘Medaswita’ and signs Two special preparations, one for Kapha type people
and symptoms of obesity nearly resembles with that of and the other for Pitta type are mentioned in Tables 1
Medorog. Thus the comparison of Medorog with obesity and 2 respectively.:
is totally justifiable. These are present in particular
proportion in the body and any change in their Mostly used combination:
Kulattha - 4parts
equilibrium leads to diseases. Any abnormal increase in
Yava - 4parts
Medadhatu causes the Sthaulya (Medorog).
Triphala – 2parts
Mudga - 1parts
Treatment
Methika - 1parts
Sarshapa - 1/4 parts
According to Acharya charaka, Sthaulya is more
dangerous than karshya so treatment for obese person In this procedure of Rookshana Udvaratana mainly
has to be done very carefully6. In Ayurveda management katu,tikta,kashaya rasa dravyas, having laghu, teekshna
of any disorder is divided into 3 parts.
and ruksha guna & ushna veerya were used more.
Nidana parivarjan
Shodhana
The drug applied & rubbed over skin
Shamana
was digested by bhrajak pitta which is present in
avabhasini layer.

Pathophysiology of Sthaulya (Obesity)

-

Shodhana Therapy

Its veerya & vipaka enter rasadhatu
which is present beneath the avabhasini. They remove
Meaning of Shodhana is Apakarshana of dosha. the obstruction in the rasa & swedavaha srotas.
Therapies in which the aggravated doshas or the
excretary product of digestion are eliminated after
Veerya of the drugs resolve the dosha
mobilizing them from their respective sites, by Urdhava dushya sammurchana & its guna,vipak,veerya spreads
or Adho marga from the body is known as Shodhana all over the body & does its action they produce systemic
therapy. There are two main types of Shodhana:
effect
-

Bahya Shodhana: Davartana, Avagah, Parishek, Lepana
Abhyantar Shodhana: Vamana, Virechana, Nasya, Niruh

Udvaratana
It is a Rookshana therapy and also a type of Bahya
Shodhana. When massage is performed with powders of
the herbs in Pratiloma gati it is called as Udvartan7.
Udvaratana opens circulatory channels, facilitates the

Mode of Action:
In Udvaratana, due to increased friction to all parts of
the body, the increased Medas is depleted and the
increased ushma/ heat generated during udvaratana
helps in digesting the Ama, removes the Srotorodha
while reducing Meda Dhatu by liquefying and
mobilizing it which will subsequently through
circulation comes to the gut and eliminated by Basti. It
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removes the Kleda and dead skin thereby improves the Karma which helps in Sthaulya. In this way Basti
complexion and overcomes the foul smell in patients of Dravyas reduces Kapha-Vata Dushti, increases Agni,
obesity.
digests the Ama, correct the Medodhatvagni Mandya,
remove obstruction in Medovahasrotas. Thus, Lekhana
Basti becomes helpful in reducing the Meda Dhatu in
Lekhana Basti
particular and weight in general.
It is a type of Abhyantar Shodhana. It has been the
choice of therapy in the obesity in common practice.
Basti karma is a natural method to detoxify our body.
Lekhana basti, is one in which lekhana drugs are used to
perform lekhana karma in the body. Lekhana means
scrapping of the unhealthy and dead cells from the body
hence it is very useful in the obesity. Lekhana basti
cleanses the large and small intestine along the cleansing
of Dosha and body toxin. It also helpful in scraping or
dissolving the Meda in the body. Contents used in
Lekhana Basti have shown significant result in reduction
of weight, BMI and waist circumference. The drugs used
in Lekhana basti possesses the properties such as
medohara and also basti controls the Vayu and causes
Lekhana of Meda and also basti controls the Vayu and
causes kosthasuddhi Which starts proper metabolism by
removing Vayu Avaran and provide nourishment to the
later Dhatu.

-

Ingredients10:
Madhu 60 grams
Saindhava lavana 05 grams
Sarshapa taila 50 ml
Triphala Kalka 20 grams
Triphala Kwatha 350 ml
Gomutra 100 ml
Ushakadi prativapa 10 grams

Ushkadigana contains a lot of mineral drug so it is not
used in practice. The other Kalka dravyas are commonly
used. For drava-dravya instead of dhanyamla, kulattha
kashya can also be used. It is better to do Anuvasana
basti on the same day to avoid inflammatory colitis.
Mode of Action:
In Lekhana Basti, Basti Dravya gets absorbed from the
colon and reaches at the cellular level. After reaching at
cellular level, they perform the action of Samprapti
Vighatana by virtue of its Rasa, Guna, Veerya, Vipaka.
The drugs of Lekhana Basti have dominance of KatuTikta Kashaya Rasa, Laghu-Tikshna-Shukshma Guna,
Ushna Veerya and Katu Vipaka. Katu, Tikta, Kashaya
Rasa reduces Kleda hence they cause depletion of the
Meda Dhatu. It also reduces Kapha-Meda-Sweda Dushti
and thus helps in Lekhana Karma. Laghu Guna is Vayu,
Agni and Akasha Mahabhuta pradhana. Reduction of
over nourished Meda Dhatu is the main aim of Lekhana

Conclusion
Sthaulya is a disease which effectively represents
obesity. Sthaulya is a disease which is a Santarpanotth
janya vyadhi can be easily tackled with proper
assessment and Panchkarma treatment plan along with
appropriate Shamana Aushadhi. It is caused by excessive
indulgence in oily, fatty food and sedentary life style.
;Manasika factor along with genetic predisposition play
a major role in autogenesis of Sthaulya.The treatment of
Panchkarma
like
Virechana,Vamana,LekhanaBasti,Udvaratana are best
way to manage such condition along with Nidana
Parivarjana. So, It can be concluded that, Ayurvedic line
of management gives satisfactory answer and is equally
beneficial for the promotion and preservation of health in
a obese person by removing toxic wastes, by balancing
morbid humors and by correction of Agni, which result
in marked relief for a patient of Sthaulya leading to
healthy and peaceful life.
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Table no. 2

Table no. 1
Ingredients

Proportion

Emblica officinalis – Amalaki

20%

Cyperus Rotundus – Nut grass –

Terminalia Bellirica – Bibhitaki

20%

Nagarmotha

Terminalia Chebula – Haritaki

20%

Ingredients

Propor
tion
50%

Barley – Yava churna

20%

Emblica officinalis – Amalaki (Amla or
Sapindus Mukorossi – Soap Nut

15%
10%

Indian Gooseberry)

Reetha
Valeriana wallichii – Indian Valerian –
Inula Racemosa – Pushkarmool

5%

5%
Tagara
Terminalia Chebula – Haritaki

5%

Zingiber officinale – Dried Ginger
5%
– Sonth

Centella Asiatica – Gotu Kola –
5%
Mandukaparni

Acorus Calamus – Vacha

5%

Piper Nigrum – Black Pepper

5%

Piper Longum – Long pepper

5%
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Abstract
Infertility is a failure to conceive over one year period of continuous exposure to normal unprotected coitus
regularly, during the appropriate period of menstrual cycle is considered as infertility. The most common cause
of female infertility has been ovulatory disorders, which are characterized by anovulation or by infrequent or
irregular ovulation. According to ayurveda, important factors for conception are Rutu (fertile period), Kshetra
(uterus and reproductive organs), Ambu (proper nutrient fluid), Bija (sukra- shonita) and normalcy of Hridaya
(psychology). Abnormality of properly functioning Vayu and Satbhavas can cause infertility (vandhyatva). Yoni
pradosha refers to abnormalities of vagina, cervix, uterus, fallopian tubes which hinders fertilization. Acharya
Sushruta says that injury to artavavaha srotas results in infertility. Female infertility is dealt in Ayurveda under
the heading of vandhyatwa.

Key words: Infertility, vandhyatwa, ayurveda, ritu, ambu, bija, hridaya.
immunological factors also play a role in infertility.
Introduction
Infertility is a common global problem. Failure to
conceive over one year period of continuous
exposure to normal unprotected coitus regularly,
during the appropriate period of menstrual cycle is
considered as infertility1. In conventional medicine
there are treatments like clomifene citrate for
ovulation induction, but most of them have side
effects.
According to the WHO report, about 2-10% of
couples worldwide are unable to conceive
primarily and about 60-80 million couples in the
world are infertile. It is estimated that 10% of
normally fertile couple fail to conceive with in their
first year of attempt2. Further 10-25% couples
experience secondary infertility3. Among these
couples, causative factors are found in about 3040% of females and in 10- 30% of males. Genetic
factors, changed lifestyle, increased stress and
environmental pollution are identified as factors
contributing to the rise of infertility. It is a social
stigma where the female partner is blamed leading
to marital disharmony.
The most common cause of female infertility has
been ovulatory disorders, which are characterized
by anovulation or by infrequent or irregular
ovulation. About 40% of women suffering from
infertility are due to ovulatory dysfunction.
Oligomenorrhoea or complete amenorrhoea usually
indicates
ovulatory
disorders.
Moreover,

The antibodies against sperm can be found in
cervical mucus. Up to 50% of infertile couples
have male factor involvement4.
According to ayurveda, important factors for
conception are Rutu (fertile period), Kshetra
(uterus and reproductive organs), Ambu (proper
nutrient fluid), Bija (sukra- shonita) and normalcy
of Hridya ( psychology). Abnormality of properly
functioning Vayu and Satbhavas can cause
infertility (vandhyatva). Yoni pradosha refers to
abnormalities of vagina, cervix, uterus, fallopian
tubes which hinders fertilization5. Acharya
Sushruta says that injury to artavavaha srotas
results in infertility6. Harita lists out factors like
kapha dosha leading to inflammation of the uterus
and displacement of the uterus among the other
causes7. Psychology of the women plays a vital role
in conception8. Asrik dosha refer to ovum and the
hormones. They also refer to menstruation and the
abnormalities related to its leading to anovulatory
cycles. Ahara dosha leading to rasakshaya is also
one of the causes of infertility. Akalayoga hints at
the improper timing of conjugation. Bala
samkshaya (immunological abnormalities are
considered in this context8.

Studies Carried Out in the Area
Female infertility is dealt in Ayurveda under the
heading of vandhyatwa. Very few papers have been
published about female infertility. The present

Madhav Research and Review: A Multidisciplinary International Journal / Vol-3 / Issue II / Jan. – June 2018
ISSN-2455-5851 (online) UGC approved (Ref.no. 63960)
review gives an overview of the potential use of
Ayurvedic medicine in the treatment of female
infertility, including an evidence based evaluation
of its efficacy.
These papers have been published in reputed
journals like Aryavaidyan, Ancient science of life,
Ayu, Journal of Research in Education in Indian
Medicine etc. A brief summary of these works have
been presented below.

Studies by Dr P. V. Tiwari9:
In this research paper, the author gives an elaborate
description of vandhyatwa with references from
vedas, brihattrayees, laghutrayyees(Ayurvedic
classical literature) Basavarajeeyam etc. She has
analysed various terms associated with female
infertility as mentioned in classics and elicited the
subtle differences among them. With respect to the
treatment, she mentions the usage of Garbhaprada
dravyas(which
promoting
conception)
and
Pumsavana. She reports her success in the
treatment of oligomenorrhoea using black sesame
10gm and jaggery 5gm with lukewarm water or
Aloes compound tablet twice daily. Similarly in
Menometrorrhagia – Pushyanuga churna 2gms,
Laksha powder 1gm and Rasanjan powder (1gm
divided in 3 doses) with 10ml juice of Durva
(cynodon dactylon) thrice daily. Patrangasava and
Lodhrasava 10ml are also given after meals twice
daily. Nagakeshara and bola 1gm each are added in
resistant cases. She shares her experience in
treating Peritubal adhesion/ Tubal blockage with
kaishor guggulu tablet 500mg twice daily with
lukewarm water. A gentle massage of lower
abdomen with panchaguna tail and sudation were
also done twice daily.

Studies by Dr Chetna M Kodinariya10:
In this clinical trial, 14 patients were selected in
two groups to evaluate the efficacy of drugs like
Shatavari Ghrita and Goghrita. Intra Cervical
Uttarbasti as a route of drug administration was
selected. For diagnosis of cervical cause, Cervical
Mucus test and Post Coital Test were done before
and after treatment. To evaluate the effect of
therapy, Sim’s huhner and Moghissi’s Cervical
Mucus Scoring pattern was adopted. Significant
results were found in both the groups, but Shatavari
Ghrita showed better results in comparison to
Goghrita.

Studies by Dr Gayatri Mishra11:
This is an open clinical study to evaluate the
efficacy of Shatavari tail and garbhaprada
compound on 55 patients. Shatavari tail uttarbasti

and combined drug therapy including Shatavari tail
uttarbasti and some indigenous drug on vandhyatva
w.s.r. to ovulation was carried out. The present
work had to face various limitations within a short
trial term. Yet various relevant information
regarding the presentation demographics of the
patients of infertility with special reference to
anovulation, clinical approach of the disease and
the response of Ayurvedic regime has been
obtained during this study.

Studies by Dr R Meera12:
In this clinical trial, Mahanarayan tail was
administered among 33 patients with anovulatory
cycles in the form of Nasya and Uttarabasti. They
were classified into 3 groups, Group A for Nasya,
Group B for Uttarabasti and Group C placebo
control. In Nasaya group 8 drops of Mahanarayan
tail were administered in each nostril for 7 days
with a break of 3 days and again for 7 days, for two
consecutive cycles after cessation of bleeding. In
group B, 5ml of Mahanarayan tail was
administered in form of Uttarabasti, for consecutive
2 cycles, for 3 days after cessation of bleeding. In
group C 500mg capsule filled with roasted wheat
flour powder twice a day was administered for
consecutive two cycles with water. In this study,
ovulation occurred in 66.66% of patients in Nasaya
administered group, ovulation occurred in 57% of
patients in Uttarabasti group and in 25 % of
patients in control group.

Studies by Dr Donga SB13:
In this work Shamimashavattha ghrita was
administered to 24 patients with anovulatory
cycles. Group A was treated with Shamimashvattha
ghrita as intrauterine uttarbasti (5ml for 3 days in a
month for 2 cycles) along with Shamimashvattha
10gm orally before meal in morning for 2 months.
Group B was treated with goghrita intrauterine
uttarbasti and with Shamimashvattha ghrita 10gms
orally. In group A 16.67% of patients conceived
and complete remission was found in 41.67%
patients. 67% of patients reported with
improvement and 8.33% patients had no response
to the treatment. In group B, 12.50% of patient’s
conceived and complete remission was found in
37.50% patients.50% of patients did not respond to
treatment. It was observed that overall clinical
improvement was better in patients of group A than
group B. Shamimashvattha ghrita can have good
tridoshashamaka properties as well as rasayana,
balya and vrishya effect.

Studies by Dr C.M.Jain14:
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In this open clinical trial 35 cases were
administered Shatavari lehyam (10gm twice daily
with milk an hour before food) and Ashokarishtam
(20ml twice daily with water after food). Duration
of the treatment was 3 months, follow up once in a
month i.e. on 30th , 60th, 90th day. Out of 35 cases,
19 cases responded (which is 65.32%) and 10 cases
did not respond (which is 34.48%), 06 cases
dropped out due to irregular follow up.
Majority of the patients were in the 26-30 years of
age group (51.42%), with primary infertility
(65.71%) and 3-4 year duration if infertility
(37.16%) and vatapitta prakruti (48.57%). Out of
35 cases 19 cases responded, among which 11 had
primary infertility and 8 had secondary infertility. 7
cases of primary infertility and 3 cases of
secondary infertility did not respond.

Studies by Dr Praveen M.Varier16:
The author share his clinical experience and
success stories with 3 cases of Polycystic ovarian
Disease (PCOD) with Mahatiktam Kashaya 15ml
each at 6am and 6pm on empty stomach, Kaishor
guggulu 1 tablet twice daily, gandharvahastadi
eranda thailam at bed time for 1 year. Ultrasound
scan was done before and after the treatment for 1
year.

Studies by Dr Deepa Mishra 17:
The author gives two views of understanding
Polycystic Ovarian Disease (PCOD) according to
Ayurveda. Pushpagni jatiharini described by
Acharya Kashyapa resembles PCOD. Kapha
reducing, aushadha, ahara and vihara clearing the
Srotas and insulin balancing can help in preventing
and treating PCOS.
The author compares the features of Pushpagni
jatiharini like vritha pushpam (anovulatory cycles),
sthula(obese), lomasha(hirsutism) which are similar
to hyperinsulinemia and PCOD. Weight loss
promotes ovulation and fertility and reduces
hirsutism. Kanchanar guggulu for lekhana action,
methi, karela for reducing FBS, ashwagandha to
reduce the stress of infertility and Shatavari to
strengthen the uterus are advised. Anuvasana
basti(ref K.S.Si 1/39-41) in case of anovulation and
repeated
abortion,
Yapana
basti(Pef
C.S.Si12/20,22) Satavaryadi anuvasana basti,
guduchyadi rasayana basti are advised.

Studies by Dr S. P. Otta18:
In this controlled single blind clinical trial confined
to female infertility, 30 cases were administered
with Phala ghrita in the form of uttarbasti in

theraputic dose for 3 consecutive days in each
cycle for 3 successive cycles. After treatment of 3
months, severe to moderate degree symptoms were
100% relived, 60% patients reported ovulatory
cycles, and 50% got relieved from tubal blockage.
It was found to be significantly effective in Tubal
blockage.

Studies by Dr B. Syamala19:
A case report is discussed in this paper of a patient
with tubal blockage with hydrosalphinx. Uttarbasti
was given with Dhanwantaram thailam for 7 days
from 10 th day of menses for 7 days. Tubal patency
test was found positive in the 3rd month after the
commencement of the treatment. Dhanwantharam
thailam(101) was found be effective.

Studies by Dr Kamayani Shukla 20:
In this open clinical trial, 25 patients were selected.
Chitrakadi vati (500mg) 2 tablets three times daily
from the day of matured follicle in at least one
ovary was administered in such patients till
ovulation occurred. The maximum duration was 3
days. Ovulation study with USG was carried out
from the 9th day of menstrual cycle till ovulation
took place. Highly significant results were found
and considering the other effects of HCG and
chitrakadi vati, it was proved as a better alternative
to HCG to rupture the follicle. It also proved its
efficacy for the purpose of intrauterine
insemination, when rupture of follicle is needed
within certain required time limit. Chitrakadi vati
was selected for this purpose for its Agnidipaka
and Pachaka properties, considering that ovulation
is a result of physiological action of Agani.
Studies by Dr Anitha. S.21: - In this open
clinical trial 30 well established tubal block cases
in the age group of 20-35 years were included in
the study. Narayan thaila uttarbasti was given for 7
days in the dose of 5ml after the cessation of
menstrual cycle. 15ml of Phala ghrita was given
orally twice in a day in empty stomach. Anuvasana
basti was given on the 5th day of menstrual cycle
with 60ml of ashoka ghrita and narayan thaila. On
the 6th day of menstrual cycle 500ml of niruha basti
was given. From 7th to 12th day uttarbasti as
mentioned above was given. Duration was 6
consecutive months on every 5th day of their
menstrual cycle. Hysterosalpingiography was done
after 3 months to know the tubal patency. Out of 30
cases studied, 5(17%) cases showed good response,
11(37%) cases showed fair response and 10(33%)
got poor response and 4(13%) cases did not show
any response. Out of 21 cases of secondary
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infertility, 10(48%) cases conceived within 3-9
months period after treatment. Among 9 cases of
primary infertility, 5(56%) cases conceived within
3-6 months after treatment. Overall, narayan thaila
uttarbasti has shown efficacy in 70% of cases
whereas the success rate of tubal surgery is 50%.
53% of cases conceived within 3-12 months period
after treatment.

Studies by Dr Sushila Sharma22:
This is a case study of a patient with secondary
infertility being treated with pushpadhdhanwa rasa
and Ojasvani vati along with uttarbasti.

Studies by Dr Nandanwar Y.S.23:
In this clinical trial, 61 patients with anovulation as
causes of infertility were selected. Aloes compound
and Leptaden were administered. Various ovulation
inducing drugs were used like clomiphene citrate,
Human menopausal gonadotropin(hMG), human
chorionic gonedotropin (hCG), bromergocryptine
and leptadene. The response of the different drugs
was observed by serial sonography for ovulation.
There was a good response to clomiphene citrate,
but those patients who failed to respond to
clomiphene citrate and were frustrated with the use
of hMG and hCG due to the cost and the
complications of the therapy were put on Aloes
compound and leptadine- an Ayurvedic drug which
enhances fertility in different ways.

Discussion
Management of infertility involves specific
identifiable cause and its correction along with
counseling to both the partners. Ovulation disorder
is the most common female infertility factor.
Another commonest cause of infertility is
salphingitis, where the lumen of the tube becomes
adherent and the passage between the uterus and
the abdominal cavity is blocked. The cervical
factors are responsible for 5% cases of infertility.
Endometriosis, chronic ill health are the other
causes of infertility.
Female infertility is described by Charaka as
Vandhya(absence of uterus and artava),
apraja(primary infertility) and sapraja(secondary
infertility). Harita samhita mentions six types of
vandhya like Kakavandhya(secondary infertility),
Anapathya(primary
infertility),
Garbhasravi(repeated
abortions),
Mritavatsa(repeated
still
births),
Balakshaya(nutritional) and Vandhyatwa due to
injury to garbhashaya or bhaga24.
Kashyapa mentions vandhyatwa as one of the 80
disorders of vata25. Abnormalities of yoni,

psychology, sukra, asrk, diet and mode of life,
coitus at improper time and loss of bala also
contribute to infertility.
Management includes Daivavyapashraya(spiritual)
and Satwavajaya(psychotherapy) chikitsa which act
through psychic component. Yuktivyapashraya
involves anta and bahi parimarjana (detoxification)
and shamana(palliative treatment).
Depending upon the vitiation of the dosha and
condition of the disease, internal cleansing with
internal oleation or intake of unctuous substances,
vaginal application of pastes, uttarbasti are
administered.
Each condition leading to female infertility needs
different line of treatment. The disturbed menstrual
cycle can be normalized by using traditional
ayurvedic formulations. Tubal blockage requires
lekhana dravyas like Kanchanar guggulu, where
Mahatiktam kashayam and Gandarvahastadi
erandtailam appears to be justifiable in PCOD.
Mahatiktam kashayam is effective in normalizing
pitta. Erandtailam restores the anulomana guna of
vata. It may also be mentioned that ayurvedic
treatment is cost effective in the treatment of
PCOD. Narayan taila has best vatahara drug and
can remove srotorodha by their sookshm,
anuprabhava, ushnaveerya, vatahara, shoolahara
and srotoshodhaka properties. Lashuna used in
niruha basti is best vatahara. Narayana taila basti
by its qualities like sookshma, ushnaveerya
removes kaphavarana. Vatahara, shoolahara,
srotoshodhaka properties will remove srotovarodha
and also being vatanulomana regularizes the
pathway of apanavayu. It acts on garbhashaya
helping tubal patency21. Phala ghrita is best
pittahara and also mitigates vatakapha due to its
properties. It relieves the inflammation in tubal
block and helps getting progeny. The synergistic
action of the above drugs can be corroborated in
getting significant results in tubal block16.
Shatavari and ashoka have been used extensively
and effectively in the treatment of infertility.
Amenorrhoea requires ushna veerya dravysa like
tila(sesame), jaggery whereas menorrhagia requires
sheetaveerya kashaya rasa dravyas like nagakeshar,
durva with sthambana properties.
Premature
ovarian failure (POF), though comparatively rare,
is an important cause of female infertility. This
condition can be treated using Ashoka, Dashmoola,
Chandrabrabha,
Shatavari,
Guduchi
and
Jeevanti(Leptadenia reticulata).
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Charaka recommends the use of basti (Shatavari
anuvasan basti) for repeated still births i.e
Sapraja26. Jivantyadi yamak, Shatavari ghrita are
the other recommended formulations. Ghrita
prepared with jivaniya group of drugs, oral use of
phala ghrita during Rutukala results in achievement
of pregnancy27.
Vagbhata
considers
healthy
garbhashaya
marga(vaginal
canal),
artava(ovum),
shukra(sperm), vayu, normal psychological status
as essential factors for conception27.
Harita emphasizes on the use of chandana, ushira,
manjistha, girikarnika, sugar churned with milk in
conception. yogaratnakara stresses on the usage of
ashwagandha ksheerapaka from 4th day.
In idiopathic infertility Ashoka corrected
endometrial and ovulatory dysfunction through its
uterotonic properties. Ashoka possessing kashaya
tikta rasa, laghu ruksha guna and sheeta veerya is
most suitable for raktapradara(menorrhagia). It has
tannins and catechol and has uterotonic properties.
saraca indica has been shown to have a stimulatory
effect on the ovarian tissue, which enhances
ovulation. Shatavari is anti abortificient, antiinflammatory, antiviral and galactogogue and has
positive influence on hypothalamo pituitary ovarian
axis. Shatavari has madhura tikta rasa, guru
snigdha guna and sheeta veerya with madhura
vipaka. It is shukrala and garbha poshaka28.
Asparagus racemosus is mainly known for its
phytoestrogenic properties. With an increasing
realization that hormone replacement therapy with
synthetic oestrogens is neither as safe nor as
effective as previously envisaged. Shatavari is a
very good alternative drug.
Blocked fallopian tubes, adhesions (scar tissue) and
pelvic inflammatory disease may also result in
infertility. Medicines like Kaishore guggulu,
Triphala guggulu are effective in such conditions.

is, effective dose, side effects and safety of
Ayurvedic medicines in the treatment of infertility
by means of prospective randomized control trial.
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Abstract
Stress is a natural physical and mental reaction to life experiences. Stress sometimes can be gainful also to
someone’s wellbeing. Our central nervous system (CNS) is in charge of our “fight or flight” response. In our brain,
the hypothalamus gets the ball rolling, telling our adrenal glands to release the stress hormones, adrenaline and
cortisol. These hormones rev up our pulse and send blood hurrying to the regions that need it most in a crisis, for
example, our muscles, heart, and other critical organs. At the point when the apparent dread is gone, the
hypothalamus advise all frameworks to return to typical. Chronic stress is also a factor in behavior such as
overeating or not eating enough, alcohol or drug abuse, and social withdrawal. Any stressed person can greatly help,
manage cortisol levels and regain health by changing the diet, exercise routine, proper sleep and other beneficial life
style changes.
Key word: Cortisol, CNS, Stress, Hormone, Life Style.

Introduction
Stress is a natural physical and mental reaction to life
experiences. Everybody communicates worry
occasionally. Anything from ordinary duties like
work and family to genuine life occasions, for
example, war or the passing of a friend or family
member can trigger pressure. It can enable us to
adapt to possibly significant circumstances. Our
central nervous system (CNS) is in charge of our
“fight or flight” response. In our brain, the
hypothalamus gets the ball rolling, telling our adrenal
glands to release the stress hormones adrenaline and
cortisol. These hormones rev up our pulse and send
blood hurrying to the regions that need it most in a
crisis, for example, our muscles, heart, and other
critical organs. At the point when the apparent dread
is gone, the hypothalamus should advise all
frameworks to return to typical. On the off chance
that the CNS neglects to come back to ordinary, or if
the stressor doesn't leave, the reaction will proceed.
Impact of stress hormone on our body is the critical
condition which ought to be battle any way since
body can go in the difficult circumstance. 'Stress'
might be characterized as any circumstance which
has a tendency to bother the balance between a living
life form and its condition. In everyday life there are
numerous upsetting circumstances, for example,
worry of work weight, examinations, psychosocial
stretch and physical worries because of injury,
medical procedure and different medicinal issue. This
article includes the hormonal changes in pressure and
its effect on the endocrine framework. Enactment of
the pituitary-adrenal axis is a conspicuous
neuroendocrine reaction to pressure, advancing

survival.[1] Stimulation of this axis results in
hypothalamic secretion of corticotrophin-releasing
factor (CRF). CRF then stimulates the pituitary to
adrenocorticotropin (ACTH), 8-lipotropin and 3endorphin. Plasma levels of these hormones can
expand two-to-five fold amid worry in people. The
periventricular core of the hypothalamus is in charge
of the incorporated reaction to stress. [2]

Effects of stress hormone on different
systems of the body
Respiratory and Cardiovascular Systems:
Stress hormones affect our respiratory and
cardiovascular systems. During the stress response,
stressed person breathe faster in an effort to quickly
distribute oxygen-rich blood to our body. If anyone
already has a breathing problem like asthma or
emphysema, stress can make it even harder to
breathe.
Digestive System:
Under stress, liver creates additional (glucose) to give
an increase in vitality. On the off chance if anybody
is under interminable pressure, his body will most
likely be unable to stay aware of this additional
glucose surge. Perpetual pressure may build danger
of creating typeII diabetes. Stress does not cause
ulcers (a bacterium called H. pylori regularly does),
yet it can build hazard for them and make existing
ulcers misbehave. Stress can likewise influence the
way nourishment travels through the body, prompting
looseness of the bowels or clogging. Focused on
individual may likewise encounter sickness, retching,
or a stomachache.
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Muscular System:
If any person is constantly under stress, his muscles
may not get the chance to relax. Tight muscles cause
headaches, back and shoulder pain, and body aches.
Over time, this can set off an unhealthy lifestyle as
the person
stops exercising and turn to pain
medication for relief.
Sexuality and Reproductive System:
If stress continues for a long time, a man’s
testosterone levels can begin to drop. This can
interfere with sperm production and cause erectile
dysfunction or impotence. Chronic stress may also
increase risk of infection for male reproductive
organs like the prostate and testes.
For women, stress can affect the menstrual cycle. It
can lead to irregular, heavier, or more painful
periods. Chronic stress can also magnify the physical
symptoms of menopause.
Immune System:
People under chronic stress are more susceptible to
viral illnesses like the flu and the common cold, as
well as other infections. Stress can also increase the
time it takes a person to recover from an illness or
injury.
While adrenaline arms to battle or run, cortisol
guarantees that one keep up his body's liquids and
salts, his pulse and other essential frameworks in a
typical range. One can kick the bucket if his cortisol
can't build enough to meet the level of pressure, for
example, the worry of medical procedure. After
pressure is gone, cortisol levels are slower to come
back to normal level than adrenaline. At the point
when cortisol holds on in light of the fact that
pressure proceeds or repeats, focused on individual in
danger for a few sicknesses.

 Susceptibility to infections because of suppressing
the immune system.
 Irregular or no menstrual cycles.
 Low testosterone, low sperm count and erectile
dysfunction in men.
 Sleep disturbance and impairment in concentration,
short term memory and focus.
In the present times, one experiences worry in
different parts of life. As a versatile reaction to
worry, there is an adjustment in the serum level of
different hormones including CRH, cortisol,
catecholamine and thyroid hormone. These
progressions might be required for the battle or flight
reaction of the person to pressure. Notwithstanding,
long haul introduction to pressure may prompt
numerous pernicious results prompting different
endocrine issue. Likewise, push prompts change in
the clinical course or status of numerous endocrine
conditions.

Combating the stress hormone through
life style
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Adverse Effects of Cortisol












High levels of cortisol or prolonged exposure from
chronic stress can lead to significant health risks such
as:
High blood pressure.
High blood sugar.
Increased risk of diabetes.
Increase in abdominal (visceral) fat.
Increased risk for heart disease from diabetes and the
increase in abdominal fat.
Hypothyroidism from decreased thyroid function.
Risk for a decrease in lean muscle mass leading to
muscle wasting.
Risk of osteoporosis because of decreased bone
formation.
Decreased collagen synthesis leading to weak bones
and fragile tissues.
Slower wound healing because of decreased
substances
needed
for
healing,
including
inflammatory cells.
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Any stressed person can greatly help manage cortisol
levels and regain his health by changing improper
lifestyle and Diet. Here are some proper lifestyle
steps those can be helpful to lower high cortisol
levels naturally.
Take proper sleep
Timing, length and quality of sleep all influence
cortisol. A review of 28 studies of shift workers
found that cortisol increases in people who sleep
during the day rather than at night.[3] Insomnia causes
high cortisol for up to 24 hours. Interruptions to
sleep, even if brief, can also increase the levels and
upset day by day hormone patterns. Keep a consistent
sleep schedule, avoid caffeine in the evening, avoid
sleep interruptions and get seven to eight hours of
sleep daily to keep cortisol in a normal rhythm.
Regular Yoga practice
Yoga is a 3000-year-old tradition which has been
practiced in India. It is now regarded as a holistic
approach to health and is classified by the National
Institutes of Health (NIH) as a form of
Complementary and Alternative Medicine. Regular
practice of yoga helps to build a better connectivity
between the mind and body through a series of
postures, breathing exercises, and meditation.
Relaxing Asan like Shawasan, Padmaasan,
Makaraasan, In Pranayam Bhramari Pranayam,
Bhastrika and regular Meditation are useful in
lowering the level of cortisol. A study of yoga
practitioners from Jeevan Kala Yoga Center,
Lakshmipuram, Guntur, shows the significant effect
of yoga on stress hormone level .[4] Yoga practice
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may help to improve systemic health of patients,
reduced depression and anxiety.
Use natural herbs instead of chemicals
Some Ayurvedic herbs work on stress and anxiety
like Ashwagandha, Tagar, Bhrahmi, Shankhpushpy,
Amalki, Giloy, MadhuyaShthi etc. A study of 98
adults taking an Ashwagandha supplement or a
placebo for 60 days showed that taking 125 mg of
Ashwagandha once or twice daily reduced cortisol
levels. [5]
Essential oils for inhaling
Essential oils are also helpful for fighting stress and
balancing hormones. Essential oils, including
lavender, clary sage, frankincense and bergamot,
contain potent, active ingredients that have been
shown to naturally lower cortisol, combat anxiety,
reduce inflammation, improve immunity, and/or help
with sleep and digestive functions. Inhale some of the
best essential oils for hormones, diffusing them in
home, making bath soaks or body washes or rubbing
them directly into skin.
Schedule a massage
A little pampering can rub the stress levels the right
way. After several weeks of massage therapy,
subjects' cortisol levels decreased by nearly one-third,
on average, according to studies at the University of
Miami School of Medicine. In addition to keeping
cortisol under control, massage sessions reduce stress
by promoting production of dopamine and
serotonin.[6]
Maintain healthy relationship
Studies of cortisol in hair show that children with a
stable and warm family life have lower levels than
children from homes with high levels of conflict.[7]
Within couples, conflict results in a short-term
elevation in cortisol, followed by return to normal
levels. [8](Bina mitrah kutah sukham )Relationships
with friends and family can lead to happiness and to
stress. Spend time with those who love and learn to
forgive and manage conflict for better emotional and
physical health.

Conclusion
After observing all studies, it is concluded that some
lifestyle modification mentioned above are very
much useful in lowering the level of stress as well as
cortisol strength. In day to day life, so many conflicts
and conditions are present in front of us which
damage the equilibrium of hormones in the body
resulting into depression and anxiety. These
conditions can be stopped with the help of changes in
life style. Adopting proper life style may help to
maintain the health and happiness.
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Abstract
Moringa oleifera Lam., is often referred as “The Miracle Tree” due to its high utility and it is said that every
part of this tree has beneficial properties that can serve humanity. Moringa oleifera Lam., is native to the Indian
sub-continent and naturalized in tropical and sub tropical areas around the world. It is very important and highly
valuable medicinal plant. It has impressive range of different pharmacological action of various parts of this
plant such as leaves, roots, seeds, bark, pods, flowers and shows anti-bacterial, anti-inflammatory, anti-fungal,
antispasmodic, antipyretic, hypotensive, cholesterol lowering, anti-diabetic, anti-biotic etc. activity. Different
parts of this plant contain a unique combination of important nutritional minerals, vitamins, amino acids, ßcarotene, and various phenolics. It is widely used medicinally and therapeutically due to its high nutritional
value in the indigenous system of medicine. The aim of present review study is to explore the importance of
Moringa oleifera Lam., to reveal the nutritional and medicinal properties of this plant and summarize scientific
evidence of pharmacological properties that supports the value and multifunctional uses.

Key words: Moringa oleifera, pharmacology, nutritional, medicinal and traditional uses.
Introduction
Moringa oleifera Lam. (syn. M. pterygosperma
Gaertn), is commonly known as Drumstick plant,
being used since ancient time medicinal purpose
and Ayurveda described its so many therapeutic
properties. It is used for various other purposes
besides therapeutic such as vegetable, spices and
cosmetics. Moringa oleifera Lam., is most widely
cultivated species of Moringaceae family, that is a
soft wooden small or middle sized tree, about 8-10
meter in height with pungent roots, large 3pinnately leaves having articulated rachis, small
elliptical leaflets, white flowers, a long pendulous
cylindrical 9-ribed pod, constricted between seeds
and enclosing trigonous seeds broadly winged at
the angles. It is found in sub Himalayan tracts,
Pakistan, Bangladesh, Afghanistan and growing
through out India [1].
All parts of the Moringa tree are edible and have
long been consumed by humans. The many uses for
Moringa include [2]: alley cropping (biomass
production), animal forage (leaves and treated
seed-cake), biogas (from leaves), domestic cleaning
agent (crushed leaves), blue dye (wood), fencing
(living trees), fertilizer (seed-cake), foliar nutrient
(juice expressed from the leaves), green manure
(from leaves), gum (from tree trunks), honey- and
sugar cane juice-clarifier (powdered seeds), honey
(flower nectar), medicine (all plant parts),
ornamental
plantings,
biopesticide
(soil
incorporation of leaves to prevent seedling
damping off), pulp (wood), rope (bark), tannin for
tanning hides (bark and gum), water purification
(powdered seeds). Moringa seed oil (yield 30-40%
by weight), also known as Ben oil, is a sweet nonsticking, non-drying oil that resists rancidity. It has
been used in salads, for fine machine lubrication,

and in the manufacture of perfume and hair care
products [3]. In the West, one of the best known
uses of Moringa is the use of its powdered seeds to
flocculate contaminants and to purify drinking
water [4,5,6] , but the seeds are also eaten green,
roasted, powdered and steeped for tea or used in
curries [6]. This tree has in recent times been
advocated as an outstanding indigenous source of
highly digestible protein, Ca, Fe, Vitamin C, and
carotenoids suitable for utilization in many of the
so-called “developing” regions of the world where
undernourishment is a major concern.
This plant is known in various names Shigru,
Shobhanjan, Akshiva and Mochak in Sanskrit,
Sahajan in Hindi, Horse-radish tree and Drum stick
plant in English [7]. Table 1 contains commonly
used vernacular names of Moringa oleifera Lam.
Table 1.Vernacular names of Moringa oleifera
Lam.
Country

Language

Bengali
Gujrati
Kannada
Malayala
m
Marathi
Punjabi
Tamil
Telugu
Pakistan
Sri Lanka
Banglades
h
Philippine
s

Sinhali

Vernacular names
with reference

Shajina [7]
Sargavo, Segato[7]
Nugge mara,Nugge
kayi [8]
Muringa, Morunna [8]
Shevga [7]
Soanjana[8]
Murungai [7]
Tella-Munaga,Mulaga
[7,8]
Suhanjana [8,5]
Murunga[8]
Sajina [8]
Mulangai [8]
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White (shveta) and Red (rakta) varieties of
Moringa, are explained in Ayurveda text books
[7]. Raj Nighantu [9] also described blue flower
variety. There are 12 other different species of
Moringa found world wide today [10].
1. M. arborea
2. M. concanensis
3. M. drouhardii
4. M. hildebrandtii
5. M. longituba
6. M. borziana
7. M. ovalifolia
8. M. peregrine
9. M. pygmaea
10 .M. rivae
11. M. ruspoliana
12. M. stenopetala
The plant and its medicinal properties have been
described in Ayurveda treatise, Bhava Prakash [11]
and it is used in the treatment of rheumatism,
asthma, inflammation, ascites, epilepsy and
hysteria [1]. The root bark is useful in heart
diseases,
eye
diseases,
dyspepsia
and
spleenomegaly [12] and root is laxative,
expectorant, diuretic and beneficial for bronchitis,
piles, stomatitis [13]. The root and bark are
abortificant [12]. Leaves are galactogoue,
aphrodisiac, anthelmintic and useful in hiccup,
fainting fits, abcess, spasmodic problems of bowels
and roots, leaves, fruits, seeds are attributed with a
number of medicinal properties such as
aphorodisiac, cardiotonic, fever and joints pain.1
Along with other therapeutic applications, The
Ayurvedic Pharmacopoeia of India indicated the
use of the dried root bark in goitre, glycosuria and
lipid disorders (also dried seeds), and leaf, seed,
root bark and stem bark in internal abscess, piles
and fistula-in-ano [14].
Phytochemical of Moringa oleifera Lam., revealed
high contents of minerals, vitamins, amino acids,
proteins, sterols, terpenes, ß-carotene, and various
phenolics and act as a good source of natural
antioxidant compounds such as flavanoids,
carotinoids and ascorbic acid [15].
Its versatile utility as a medicine, functional food,
nutraceutical and water purifying potential pursued
to collect the information and to write a
comprehensive review on the medicinal,
nutritional, phytochemical and pharmacological
attributes of this plant of high economic value.

Phytochemicals
Phytochemicals, in the strictest sense of the word,
are the chemicals produced by plants. Extensive
phytochemicals have been isolated from plant
Moringa oleifera Lam. Phytochemical studies of
Moringa oleifera Lam., have shown the presence of
various
versatile
constituents
including
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flavonoides, carotinoids, Vit.C. An examination of
the phytochemicals of Moringa oleifera Lam.,
species affords the opportunity to examine a range
of fairly unique compounds. In particular, this plant
is rich in compounds containing the simple sugar,
rhamnose, and it is rich in a fairly unique group of
compounds
called
glucosinolates
and
isothiocyanates [16]. Plant stem contains 4hydroxymellein, vanillin, ß-sitosterol, octacosanic
acid and ß-sitosteron [17,18]. The leaves contain
quercetin-3-0-glucoside and quercetin-3-0-(6´´malonyl-glucoside), 4-(α-L-rhamnopyranosyloxy)benzylglucosinolate,
kaempferol,
moringine,
moringinine12 and 3-caffeoylquinic acid [16]. The
ethanolic extract of leaves contains two nitrile
glycosides, niazirin and niazirinin, 4-[4´-O-acetylα-L-rhamnosyloxy)
benzyl],
isothyocynate,
niaziminin A&B [19]. The gum contains Larabinose, D-galactose, D-mannose, D-xylose and
leucoanthocyanin [20]. The pods are showed
nitriles,
isothiocynate,
indole
acetonitrile,
pterygosepermine, carotene and ß-sitosterol
[18,21].

Nutritional Value
The Moringa oleifera Lam., is an outstanding
source of nutrition and has very high nutrition
value such as vitamins, minerals, amino acids,
protein, carbohydrates. The Moringa contains 46
powerful antioxidants [22] , compounds that
protect the body against the destructive effects of
free redicals. Nutritional analysis of Moringa
oleifera Lam., indicates that it contains a wealth of
essential, disease preventing nutrients. They even
contain all of the essential amino acids, which is
unusual for a plant source. Moringa oleifera Lam.
dried leaves contain higher amount of many
nutrients except vitamin C. Table 2 shows the
nutritional value of Moringa oleifera Lam., fresh
leaves, dried leaves and pods are analyzed as per
100 grams of edible portion and Table 3 shows the
Amino acids.
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Table 2. Nutritional analysis [23,24,25] of Moringa oleifera Lam. leaves and pods (per 100gm).
Nutritional contents
Fresh leaves (per 100gm)
Dried leaves (per 100gm)
Pods (per 100gm)
A. Minerals
Moisture (%)
75
7.5
86.9
Calories (cal)
Protein (g)
Fat (g)
Carbohydrates (g)
Fiber (g)

92.00
6.7
1.70
13.4
.09

205.00
27.1
2.3
38.2
19.2

26.00
2.5
.01
3.7
4.8

Ca (mg)
Mg (mg)
P (mg)
Cu (mg)
Fe (mg)
Oxalic acid (mg)
S (mg)
K (mg)
Zn (mg)
B. Vitamins (mg)
Vit.A (ß-carotene)
Vit.B1 (Thiamin)

440.0
42.0
70.0
1.1
0.7
101.0
137.0
259.0
0.16

2003.0
368.0
204.0
0.06
28.2
0.0
870.0
1324.0
3.29

30.0
24.0
110.0
3.1
5.5
10.0
137.0
-

6.8
0.21

16.3
2.6

0.1
0.05

Vit.B2 (Riboflavin)
Vit.B3 (Nicotinic acid)
Vit.C (Ascorbic acid)
Vit.E (Tocopherols acetate)

0.05
0.8
220
-

20.5
8.2
17.3
113.0

0.07
0.2
120
-

Amino acid
Arginine
Alanine
Histidine
Lysine
Tryptophan
Tyrosine
Leucine
Isoleucine
Cystine
Methionine
Phenylalanine
Valine
Threonine
Serine
Glycine
Proline

Table 3. Amino acids [26] contents of Moringa oleifera Lam.
Extracted Leaves
Unextracted Leaves
(g/16gN*)
(g/kg DM**)
(g/16gN*)
(g/kg DM**)
6.96
30.28
6.23
15.64
6.59
28.67
7.32
18.37
3.12
13.57
2.99
7.50
6.61
26.77
5.6
14.06
2.13
9.26
2.10
5.27
4.34
18.88
3.87
9.71
9.86
42.89
8.70
21.84
5.18
22.53
4.50
11.30
1.19
5.18
1.35
3.39
2.06
8.96
1.98
4.97
6.24
27.14
6.18
15.51
6.34
27.58
5.68
14.26
5.05
21.97
4.66
11.70
4.78
20.79
4.12
10.34
6.12
26.62
5.47
13.73
5.92
28.67
7.32
18.37
*N=Natural protein. **DM= Dry matter
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Nutritive Value in comparision with other Common Foods
The leaves are considered to offer great potential for those who are nutritionally at risk and may be regarded as a
protein and calcium supplement. The leaves are rich in starch, minerals and proteins. It is particularly useful as a
human food in tropical regions because of the leaves appear towards the end of the dry seasons when some of
other sources of green leafy vegetables are not available. Table 4 shows the nutritive value in comparision to
other foods.
Table 4. Moringa oleifera Lam. leaves comparison to some common foods content [23, 27].
(per 100gm of edible portions)
Vitamin A content
Carrot
Fresh leaves
Dried leaves
18mg
6.8mg
16.3mg
Vitamin C content
Orange
Fresh leaves
Dried leaves
30mg
220mg
17.3mg
Calcium content
Milk
Fresh leaves
Dried leaves
120mg
440mg
2003mg
Iron content
Spinach
Fresh leaves
Dried leaves
1.14mg
0.7mg
28.2mg
Potassium content
Banana
Fresh leaves
Dried leaves
88mg
259mg
1324mg
Protein content
Yogurt
Fresh leaves
Dried leaves
3.1g
6.7g
27.1g
Comparison
Vitamin A
Fresh leaves contain 4 times of Carrot and 13 times of
Spinach, dried leaves contain 10 times of Carrot
Vitamin C
Fresh leaves contain 7 times of Orange and dried leaves
contain ½ times of Orange
Vitamin B1
Dried leaves contain 4 times of Pork meat
Vitamin B2
Dried leaves contain 50 times of Sarones
Vitamin B3
Dried leaves contain 50 times of Peanuts
Vitamin E
Dried leaves contain 6 times of Rapeseed oil
Calcium
Fresh leaves contain 4 times of Milk and dried leaves contain
17 times of Milk
Magnesium
Dried leaves contains 36 times of Egg
Iron
Fresh leaves contains ¾ times of Spinach and dried leaves
contains 25 times of Spinach
Protein
Fresh leaves contains 2 times of Yoghurt/Milk and Dried
leaves contain 9 times of Yoghurt
Potassium
Fresh leaves contain 3 times of Banana and Dried leaves
contain 15 times of Bananas
Amino acid
Dried leaves contains 2 times of Black vinegar
R-Amino acid
Dried leaves contain 10 times of Brown rice and 4 times of
GABA tea
Chlorophyll
Fresh leaves contain 4 times of Wheat grass

Medicinal Uses
Moringa oleifera Lam. possesses high medicinal
uses, which have long been recognized in the
Ayurveda. Moringa oleifera Lam. is called Miracle
tree among myriad of natural plants because of its
medicinal as well as functional food and also it

possesses therapeutic and pharmacological values.
Uses in daily diet it could possibly reduce the risk
of various degenerative disease. Its uses are
described in Ayurveda in various ailments such as
fever [18], anemia [18], asthma [13], bronchitis,
joints pain, ascites [7], sore throat, eye infection
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[11] etc. For centuries, people in many countries
have used Moringa oleifera Lam. as traditional
medicine for common ailments such as for
intestinal worms in Malaysia, skin infections in

Plant parts
Leaves

Bark
Flowers
Pods
Seeds
Roots

Gum (Exudates)
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Guatemala, anemia, glandular swelling and
lactating in Philippines [28]. Medicinal uses of
Moringa oleifera Lam. is denoted in Ayurveda and
other ancient books are short listed in Table 5.

Table 5. Medicinal uses [7,11,13,15,18,25,28,29] of Moringa oleifera Lam.
Medicinal uses
Diarrhea, Dysentery, Fever, Anti-emetic, Headache, Anemia, Antihypertensive,
Rheumatism, Lactation enhancer, Scurvy, Bronchitis, Catarrh, Prostate, Thyroid, Antibacterial, Vitamin/Mineral deficiency, Hypocholestemia, Hiccup, glandular swelling,
influenza, Diuretic.
Aphrodisiac, Hysteria, Abortifacient, Epilepsy, Ulcer, Colitis, Common cold, Sore throat,
Dental carries, Toothache, Fever, Asthma, Scorpion/Snake bite.
Throat infection, Common cold, Anthelmintic, Anti-tumor, Tonic, Eye infection,
Rheumatism, Diuretic, Cholagogue.
Anthelmintics, Anti-pyretic, Skin disorders, Diabetes, Joints pain, Arthritis.
Warts, Ulcer, Rheumaism, Antispasmodic, Fever, Eye infection, Anthelmintic,
Vitamin/Mineral deficiency, Anti-tumor.
Diuretic, Rubefacient, Asthma, Gout, splenomegaly, Hepatomegaly, External sores,
Hepatorenal, Headache, Diarrhea, Flatulence, Abortifacient, Low back pain, Gout, Vesicant,
Scurvy, Diuretic, Cardiotonic, Dental carries, Common cold, Trypanosomes, Aphrodisiac.
Otalgia, Syphilis, Fever, Toothache, Rheumatism, Diuretic, Asthma, Rubefacient, Typhoid,
Headache, Dental carries.

Pharmacological Activities
Analgesic activity:
Methanolic extract of Moringa oleifera root bark
has shown analgesic activity in acetic acid induced
writhing model in mice [28].
Antimicrobial and Antifungal activity:
Moringa root is to be reported as antibacterial
activity and rich in antimicrobial agent. This is
reported to contain an active antibiotic principle,
pterygospermin, which has powerful antibacterial
and antifungal effects. The root extract and seed
shell show antimicrobial activity attributed due to
presence
of
4-α-L-rhamnosyloxybenzyl
isothiocyanate, an active antimicrobial compound
[30]. The antimicrobial activity of leaves, root,
bark and seeds were also investigated against
bacteria, yeast, dermatophytes and helminthes. It
was also reported that Moringa oleifera exhibits
antifungal activity in both dilution and agar plate
method against Trichophyton rubrum and T.
mentagraphytes, Epidemophyton xoccosum [28,
31]. The aglycone of deoxy-niazimicine [Nbenzyl,S-ethyl thioformate] isolated from the
chloroform fraction of an ethanol extract of the root
bark was found to be effective for the antibacterial
and antifungal activity [32]. The fresh leaf and stem
bark juice and aqueous extract of seed inhibited the
growth
of
Staphylococcus
aureus
and
Pseudomonas aeruginosa [33]. An experimental
study on mice showed that the seed extract
exhibited
significant
antibacterial
against
pyodermia, skin infection, causing bacterium [34].
Moringa seeds have shown anti-fungal activity and
effectiveness against athlete’s foot [35].

Anti-diabetic activity:
Aqueous extract of Moringa oleifera Lam. leaves
shows anti-diabetic activity on glucose tolerance in
animal study [36]. Jaiswal D et al.[37], found in
their study that a variable dose of Moringa oleifera
leaves aqueous extract administrated orally and the
dose of 200 mg/kg decreases blood glucose level of
normal animals by 26.7% and 29.9% during fasting
blood glucose level and glucose tolerance test
studies respectively. In sub and mild diabetic
animals the same dose produced a maximum fall of
31.1 and 32.8% respectively, during glucose
tolerance test. In case of severely diabetic animals
fasting blood glucose level and PP glucose levels
were reduced by 69.2 and 51.2%. Thus this study
exhibit glycemic control and acclaimed as an
ethnomedicine of diabetes.
Anti-inflammatory activity:
Methanolic extract of root bark, aqueous extract of
root, methanolic extract of leaves and flowers as
well as ethanolic extract of dried seed of Moringa
oleifera Lam. is found to significant result in antiinflammatory activity in animal study. A study
showed that the ethanolic extract of dried seeds
were effective its anti-inflammatory activity using
carrageenan induced paw edema in mice and found
that the dose of 3mg/kg body weight inhibited 85%
inflammation and fresh green seed inhibited 77% at
same dose and hot water infusions of flowers,
leaves and bark showed anti-inflammatory activity
while seed infusion showed diuretic activity also
[28, 38].
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Ezeamuzie IC et al. found anti-inflammatory effect
of crude methanol extract of root in their study
using the carrageenan induced rat paw edema of 6days air pouch inflammatory model following the
oral administration of extract in a dose dependent
manner with IC50 of 660mg/kg. In the 6-day air
pouch acute inflammation model induced with
carrageenan, the extract was much more effective
with IC50 values of 302 mg/kg and 315.5 mg/kg,
for the inhibition of cellular accumulation and fluid
exudation respectively and useful in inflammatory
conditions [39]. An isolated compounds from roots,
Aurantiamide acetate and 1,3-dibenzyl urea, shown
its anti-inflammatory activity [28].
Anti-hyperlipidaemic and Cardiovascular activity:
Isolated five bioactive compounds, niazinin A & B,
niazimicin and niaziminin A & B, from ethanol
extract of leaves possess hypotensive and
bradycardiac effect in a study on rats using a doses
of 1-10mg/kg i.v. by possibly its calcium
antagonist effect [40]. Hydroalcoholic extract of
leaves were reported to cardio protective effect in
the isoproterenol induced myocardial infraction in
rat model [28]. Methyl phydroxybenzoate and ßsitosterol from pods of Moringa oleifera produced
hypotensive activity [41]. It was found that the
isolated
compound,
thiocarbamate
and
isothiocyanate glycosides, from ethanol extract of
pods of Moringa oleifera are responsible for
promising hypotensive activity [42].
The crude extract of Moringa oleifera leaves shown
significant hypocholestremic effect was found in a
study done by Ghasi S et al.[43] using the high fatdiet induced in male wistar rats model increased in
serum, liver and kidney cholesterol level and found
the decreased cholesterol level by 14.35% (115103.2mg/100ml of serum), 6.40% (9.4-8.8mg/g wet
wt) and 11.09% (1.09-0,97mg/g wet wt)
respectively which might be attributed to the
presence of a bioactive phytoconstituent, ßsitosterol.
In another study on Moringa oleifera fruts followed
by Mehta et al,[44] reported to possess
hypolipidaemic effect. They were found to lower
the serum cholesterol, phospholipids, triglyceride,
LDL, VLDL, cholesterol to phospholipids ratio,
atherogenic index lipid and reduced the lipid
profile in hypercholesterolaemic rabbits.
Hepatoprotective activity:
The leaves, root, flowers and seeds of Moringa
oleifera Lam. are reported to hepatoprotective
activity. A study of ethanolic extract of Moringa
leaves shown hepatoprotective effect in
antitubercular drugs such as isoniazid, rifampicin
and pyrizinamide induced liver damage in rats and
the extract was found to enhance the recovery in
hepatic damage by antitubercular induced drugs
[45].
The alcoholic and aqueous extract of root, seeds
and flowers of Moringa plant were evaluated
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hepatoprotective activity in paracetamol induced
hepatotoxicity in
albino rats and this
hepatoprotective activity may be attributed to the
presence of phytocompound; quercetin, a flavanoid
[46,47].
Anti-asthmatic activity:
Alcoholic extract of Moringa seed kernel showed
spasmolytic action in acetylcholine, histamine,
BaCl2 and 5HT induced bronchospasm in animal
study [48].
Antioxidant activity:
Dried seed extracted oil showed higher antioxidant
activity than α-tocopherol and butylated hydroxyl
toluene [49]. Leaves are reported a highly potential
source of natural antioxidant and aqueous,
methanolic (80%) and ethanol (70%) extract of
freeze dried leaves exhibited antioxidant and
radical scavenging activity. The extracts were
competent of scavenging peroxyl and superoxyl
radicals. The leaves showed antioxidant activity
due to the presence of a bioactive compound,
Kaemferol [50].
Other miscellaneous activities:
The aqueous extract of leaves of Moringa oleifera
is effective for the regulation of Thyroid hormone
status and observed reduction in the serum T3
concentration and increase in the T4 concentration
in the studies on animal model and advised to be
used to treat hyperthyroidism [51]. A seed ointment
showed a similar effect to neomycin against
Staphylococcus aureus pyodermia in mice [52].
The bark of Moringa oleifera was found with its
anti-fertility effect in early pregnancy on animal
experiment and in other study the aqueous extract
of root and bark showed post-coital anti-fertility at
a dose of 200 mg/kg and 400 mg/kg respectively
and also induced foetal resorption at late pregnancy
[53]. Thiocarbamate compound, niaziminin
isolated from Moringa leaves exhibits inhibitor of
tumor promoter teleocidin B-4 induced EpsteinBarr virus activation in Raji cells [54].

Discussion and Conclusion
The plant Morigna oleifera Lam. is considered as
versatile medicinal plant in Ayurveda and modern
drug development area for its medicinal values and
it is really known as miracle tree due to its high
nutritive values. All the parts of this plant are rich
in
nutritional
component
like
minerals,
phytochemicals, vitamins, protiein, starch etc. and
energy which is necessary for body to growth,
nutrition and cure the diseases.
WHO has
promoted this plant as an alternative food
supplement against malnutrition in poor countries
where the proper diet is less and nutritional
components are rarely intake [55,56]. India can
easily fight against the problems of malnutrition,
hunger, poverty, diseases, unemployment, and
edible oil export by utilizing its full benefits. Lot
of foreign exchange could be earned by exporting
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the products of “Moringa” instead of spending
foreign exchange on imports. Moringa oleifera
contains more than 92 nutrients, 46 types of antioxidants, 36 anti-inflammatory agents as well as
vitamins A, B1, B2, B3, B4, B7, C, D, E, and K. It
promotes good digestion and better mental clarity
while boosting energy and regulating metabolism.
It also has anti-aging benefits and since it has the
unique property of containing all essential aminoacids, which the body cannot make on its own, it
provides strength and health to it even as its
kaempferol content contributes to proper cellular
function. It can retain high concentrations of
electrolyte minerals; it allows the body to remain
internally hydrated even in very dry conditions.
This apart, the leaves can provide us with around
125 per cent of our daily requirements of calcium
as well as 61 per cent of our daily manganese
needs; given that these two minerals have to be
taken together for better absorption, the leaves
majorly enhance bone and teeth health. Needless,
to more discuss that the Moringa olefera Lam. is a
truly ‘Miracle Tree’ and boon of nature having
countless benefits for humanity and thus should be
taken as a high quality gift of nature at very low
price. The State and Central Government and
NGO’S should take initiative step to implant,
cultivate and grow this tree widely and utilized its
optimum nutrition against malnutrition problem.
More research should be undertaken to
development in phytochemical, crop production,
culinary preparation, food fortification and
malnutrition etc.
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Abstract
Validation is an integral part of quality assurance; the product quality is derived from careful attention to a number
of factors including selection of quality parts and materials, adequate product and manufacturing process design,
control of the process variables, in-process and end-product testing. Assurance of quality, reduce rework, robustness
and batch-to-batch consistency are most important factor to maintain profitability for pharmaceutical industry and
can be achieved only by incorporation of process validation.
Keywords: Validation, Granulation, Mixing, Tooling

Introduction
Validation is the process of evaluating products or
analytical methods to ensure compliance with
products or cleaning method requirements. Validation
is defined as the establishing documented evidence
which provides a high degree of assurance that a
planned process will consistently perform according
to the intended specified outcomes.1

Types of Validation
1. Process validationValidation of the individual steps of the
manufacturing processes is called Process validation.
Different dosage forms have different validation
protocols. Process validation establishes the
flexibility and constraints in the manufacturing
process controls in the attainment of desirable
attributes in the drug product while preventing
undesirable properties. USFDA defined process
validation as establishing documented evidence
which provides a high degree of assurance that a
specific process will consistently produce a product
meeting its predetermined specifications and quality.
Types of process validation1. Prospective validation: Validation conducted
prior to the distribution of either a new product or
product made under a revised manufacturing process.
2. Retrospective validation: Validation of a process
for a product already in distribution based upon
accumulated production, testing and control data.
3. Concurrent validation: In process monitoring of
critical processing steps and end product testing of
current production is involved in concurrent
validation.
4. Revalidation: It is the repetition of a validation
process or a part of it. It is carried out when there is

any change or replacement in formulation, equipment
plan or site location, batch size and in case of
sequential batches that do not meet product
specifications and is also carried out at specific time
intervals in case of no changes.2
Validation of Mixing Process
Materials that have similar physical properties will be
easier to form a uniform mix or blend and will not
segregate as early as materials with large differences.
Parameters used in mixing processA. Mixing technique: Diffusion or pneumatic or
convection techniques can be used. The technique
may be different depending upon whether you are
mixing the drug and excipient for a direct
compression or adding the lubricant (magnesium
stearate) to the granulation.
B. Mixing speed: Determine the intensity (low/high
shear/optimal shear) (RPM) of mixing or blending.
Mixing the drug and excipient requires more intense
mixing than adding the lubricant to the final blend.
C. Mixing time: It should be known how much
mixing or blending is required to get uniform mix. It
depends on the mixing technique and time.
D. Drug uniformity: Content uniformity is usually
performed to determine the uniformity of the drug
throughout the mix or blend.
E. Excipient uniformity: Besides drug uniformity,
excipients need to be uniform in the granulation or
blend. 3
Validation of Wet Granulation
Granulation may be of low shear or high shear or
fluid bed. Each technique will produce granules of
different physical properties and will require
monitoring of different processing parameters.

Madhav Research Review: A Multidisciplinary International Journal
ISSN -2455-5851(online)
Parameters used in wet granulation processA. Binder addition: It should be validated for the
binder to be added as an either in solution or dry
form. Adding the binder dry avoids the need to
determine the optimal binder concentration and a
separate manufacture for the binder concentration.
B. Binder concentration: The optimal binder
concentration is needed to be determined for the
formulation. If the binder is to be sprayed the binder
solution need to be diluted enough so that it can be
pumped through the spray nozzle.
C. Amount of binder solution: The amount of
binder required to granulate the material is validated.
Too much binder will over wet the materials and
prolong the drying time.
D. Binder solution addition rate: It should be
defined the rate range at which the binder solution
can be added to the materials and if the granulating
solvent be dumped into the mixer or does it have to
be metered in at a specific rate.
E. Mixing time: The material has to be mixed to
ensure the proper formation of the granules.
Granulations that are not mixed long enough form
incomplete granules that have poor flow and
compression properties. Over mixing the granulation
can lead to harder granules and lower dissolution
rate.
F. Granulation end point: Whether it is controlled
by granulation end point equipment (ammeter or
wattmeter) or if it is controlled by specifying critical
process parameters has to be validated. The
granulation is completed after mixing for a set time
after the water has been added.4
Validation of Drying Process
Drying technique (tray, fluid bed, and microwave)
required for the formulation. The technique is
dependent on drug or formulation properties and
equipment availability. Changing dryer techniques
could affect such tablet properties as hardness,
disintegration, dissolution or stability.
Parameters used for drying processA. Inlet/outlet temperatures: Inlet temperature is
the temperature of the incoming air to the dryer,
outlet temperature is the temperature leaving the unit.
Inlet temperature is critical to the drying efficiency of
the granulation and should be set high enough to
maximize drying without affecting the physical and
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chemical stability of the granulation. The outlet
temperature is the indicator of the granulation
temperature and will increase toward the inlet
temperature as the moisture content of the
granulation
decreases.
B. Airflow: There should be sufficient airflow to
ensure removal of moisture laden air from the wet
granulation. Insufficient air flow could prolong the
drying and affect the chemical stability of the drug.
C. Moisture uniformity: Heat uniformity of the
dryer, amount of granulation of the tray and
incomplete fluidization of the tray are the factors that
could affect the moisture uniformity of the drug.
D. Equipment capability/capacity: A larger load
will require more moisture to be removed from
drying and will affect the drying time. In case of fluid
bed drying, a maximum dryer load is that load above
which the dryer will not fluidize the material.5-8
Validation of Compression Process
The materials being compressed will need to have
adequate flow and compression properties. The
material should readily flow from the hopper onto the
feed frame and into the dies. Inadequate flow can
result in rat holing in the hopper or segregation of the
blend in the hopper /feed frame. This causes tablet
weight and content uniformity problems. Tooling:
Shape, size and concavity of the tooling should be
examined based on the formulation properties and
commercial specifications.8
.
Stages of Process Validation
There are 3 Stages of process validation they are
Stage 1:- Process design or pre-qualification: The
commercial process is defined during this stage based
on the knowledge gained through development and
scale up activities.
Stage 2:- Process Qualification: During this stage,
the process design is confirmed as being capable of
reproducible commercial manufacturing.
Stage 3:- Continued process verification: Ongoing
assurance is gained during routine production that the
process remains in a state of control. 9
Strategy for the Industrial Process Validation of
Tablet Dosage Form
1. The use of different lots of Raw material should be
included.
2. Batches should be run in succession in different
shifts and days.
3. Batches should be manufactured in equipment
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and facilities that are designed for the commercial
manufacturing.
4. Critical process parameters should be set within
their operating ranges and should not undergo upper
and lower limits of these ranges during the operation.
5. Failure to meet the requirement of protocol with
respect to the process input and output must be
subjected to process qualification and subsequent
revalidation.10
Process Evaluation and Selection
The unit operations needed to manufacture the tablets
and their critical process parameters.
1. Mixing or Blending
The mixing or blending unit operation may occur
once or several times during the tablet
manufacturing. A direct compression formulation
may involve one blending step in which the drug and
the excipients are blended together prior to
compression. A wet granulation formulation may
require two mixing/blending steps:
(1) Prior to granulating to have a uniform
drug/excipient mixture, and
(2) After milling the dried granulation to add other
excipients, such as the lubricant.
Physical properties of the drug and excipients or
factors in creating a uniform mix or blend:
Bulk density
Particle shape
Particle size distribution
Surface area.
Materials that have similar physical properties will be
easier to form a uniform mix or blend and will not
segregate as readily as materials with large
differences.
A. Mixing or blending technique: Diffusion
(tumble), convection (planetary or high intensity), or
pneumatic (fluid bed) techniques can be used to mix
or blend materials. Determine the technique that is
required for the formulation or process objective. It
may be different, depending on whether you are
mixing the drug and excipients for a direct
compression formulation or adding the lubricant
(e.g., magnesium stearate) to the granulation.
B. Mixing or blending speed: Determine the
intensity (low/high shear) and/or speed (rpm) of the
mixing or blending. Mixing the drug and excipient
will require more intense mixing than adding the
lubricant to the final blend.
C. Mixing or blending time: The mixing or
blending time will be dependent on the mixing or
blending technique and speed. Demixing can occur
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due to the physical property differences (e.g., particle
size distribution and density). For example, demixing
can occur in a direct compression formulation in
which the drug substance is micronized (5 microns)
and the excipients are granular (500–1000 microns).
2. Wet Granulation
Each technique will produce granules with different
physical properties and will require monitoring of
different processing parameters. Wet granulation
parameters to be considered during development and
validation are:
A. Binder addition: Adding the binder dry avoids
the need to determine the optimal binder
concentration and a separate manufacture for the
binder solution.
B. Binder concentration: The optimal binder
concentration is needed to be determined for the
formulation. If the binder is to be sprayed, the binder
solution needs to be dilute enough so that it can be
pumped through the spray nozzle. It should also be
sufficiently concentrated to form granules without
over wetting the materials.
C. Amount of binder solution/granulating solvent:
binder or solvent solution will over wet the materials
and prolong the drying time.
D. Binder solution/granulating solvent addition
rate: the rate or rate range at which the binder
solution or granulating solvent can be added to the
materials.
E. Mixing time: mixing stop after the addition of the
binder or solvent solution. Granulations that are not
mixed long enough can form incomplete or weak
granules. These granules may have poor flow and
compression properties. On the other hand, over
mixing the granulation can lead to harder granules
and a lower dissolution rate.
3. Wet Milling
Wet granulation need to be milled to break up the
lumps and enhance drying of the granulation. Wet
granules that have a wide aggregate range can lead to
inefficient drying (long drying times and partially
dried large granules or lumps).
Factors to be considered are:
1. Equipment size and capacity: The mill should be
large enough to delump the entire batch within a
reasonable time period to minimize manufacturing
time and prevent the material from drying during this
operation.
2. Screen size: The screen needs to be small enough
to delump the material, but not too small to cause
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excessive heating of the mill, resulting in drying of
the granulation.
3. Mill speed: The speed should be sufficient to
efficiently delump the material without straining the
equipment.
4. Feed rate: The feed rate of the wet granulation is
interrelated to screen size and mill size and speed.
4. Drying
The type of drying technique (e.g., tray, fluid bed,
and microwave) required for the formulation needs to
be determined and justified. The type of technique
may be dependent on such factors as drug or
formulation properties and equipment availability.
Changing dryer techniques could affect such tablet
properties as hardness, disintegration, dissolution,
and stability. The optimal moisture content of the
dried granulation needs to be determined.
High moisture content can cause:
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could affect the moisture uniformity of the
granulation.
D. Equipment capability/capacity: The load that
can be efficiently dried within the unit needs to be
known. A larger load will require more moisture to
be removed on drying and will affect the drying time.
In the case of fluid bed drying, a maximum dryer
load is that load above which the dryer will not
fluidize the material.
5. Milling
The milling operation will reduce the particle size of
the dried granulation. The resultant particle size
distribution will affect such material properties as
flow, compressibility, disintegration, and dissolution.
An optimal particle size/size distribution for the
formulation will need to be determined.
Factors to be considered in milling are:

(1) Tablet picking or sticking to tablet punch surfaces
(2) Poor chemical stability as a result of hydrolysis.
An over dried granulation could result in poor
hardness and friability. Moisture content analysis can
be performed using the conventional loss-on-drying
techniques or such state-of-the-art techniques as near
infrared (NIR) spectroscopy.
Parameters to be considered during drying are:
A. Inlet/outlet temperature: The inlet temperature
is the temperature of the incoming air to the dryer,
while the outlet temperature is the temperature
leaving the unit. The inlet temperature is critical to
the drying efficiency of the granulation and should be
set high enough to maximize drying without affecting
the chemical/physical stability of the granulation. The
outlet temperature is an indicator of the granulation
temperature and will increase toward the inlet
temperature as the moisture content of the
granulation decreases (evaporization rate).
B. Airflow: There should be sufficient airflow to
ensure removal of moisture laden air from the wet
granulation. Insufficient airflow could prolong drying
and affect the chemical stability of the drug. Airflow
and the inlet/outlet temperature are interrelated
parameters and should be considered together.
C. Moisture uniformity: The moisture content
could vary within the granulation. Heat uniformity of
the dryer (e.g., tray), amount of granulation per tray,
and incomplete fluidization of the bed are factors that

A. Mill type: mill type (e.g., impact or screen) Each
has several variants, depending on the means to
reduce the particles. The type of mill can generate a
different particle size/size distribution. Particle size
testing will need to be conducted and the results
examined when substituting mill types.
B. Screen size: The selected screen size will affect
the particle size. A smaller screen size will produce a
smaller particle size and a greater number of fines.
C. Mill speed: A higher mill speed will result in a
smaller particle size and possibly a wider particle size
distribution. It can also generate more heat to the
product, depending on the screen size and feed rate,
which could affect the stability of the product.
D. Feed rate: The feed rate is dependent on the mill
capacity,
screen
size,
and
mill
speed.
6. Tablet Compression
Compression is a critical step in the production of a
tablet dosage form. The materials being compressed
will need to have adequate flow and compression
properties. The material should readily flow from the
hopper onto the feed frame and into the dies.
Inadequate flow can result in “rat holing” in the
hopper and/or segregation of the blend in the
hopper/feed frame. This can cause tablet weight and
content uniformity problems. As for the
compressibility properties of the formulation, it
should be examined on an instrumented tablet press.
Factors to be considered during compression are
as follows:
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A. Tooling: The shape, size, and concavity of the
tooling should be examined based on the formulation
properties and commercial specifications. For
intagliated (embossed) tablets, factors such as the
position of the intagliation on the tablet and the
intagliation depth and style should be examined to
ensure that picking of the intagliation during
compression or fill-in of the intagliation during
coating does not occur.
B. Compression speed: The formulation should be
compressed at a wide range of compression speeds to
determine the operating range of the compressor. The
adequacy of the material’s flow into the dies will be
determined by examining the tablet weights.
C. Compression/ejection force: The compression
profile for the tablet formulation will need to be
determined to establish the optimal compression
force to obtain the desired tablet hardness. The
particle size/size distribution or level of lubricant
may need to be adjusted in order to have a robust
process on a high-speed compressor.
7. Tablet Coating
Tablet coating can occur by different techniques
(e.g., sugar, film, or compression). Film coating has
been the most common technique over recent years
and will be the focus of this section.
Key areas to be considered for tablet coating include
the following:
A. Tablet properties: Tablet properties such as
hardness, shape, and intagliation are important to
obtain a good film-coated tablet. The tablet needs to
be hard enough to withstand the coating process. If
tablet attrition occurs, the tablets will have a rough
surface appearance. For tablet shape, a round tablet
will be easier to coat than tablets will multiple sides
or edges because of the uniformity of the surface. For
intagliated tablets, the intagliation style and depth
should be developed to prevent fill-in or chipping of
the intagliation.
B. Equipment type: The type of coater will need to
be selected. Conventional or perforated pan and fluid
bed coaters are potential options.
C. Coater load: large pan load could cause attrition
of the tablets because of the overall tablet weight in
the coater. In the case of a fluid bed coater, there may
not be sufficient airflow to fluidize the tablets.
D. Spray guns: The number and types of guns
should be determined in order to efficiently coat the
tablets. The spray nozzles should be sized properly to
ensure even distribution over the tablet bed and to
prevent clogging of the nozzles. The location and
angle of the spray gun(s) should be positioned to get
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adequate coverage. Having the guns positioned too
close together can lead to a portion of the tablets to
be over wet. 11-26

In-Process Tests
1. Moisture content of “dried granulation”: Loss
on drying (LOD) can be used to determine whether or
not the granulation solvent has been removed to a
sufficient level during the drying operation (usually
less than 2% moisture).
2. Granulation particle size distribution: An
extremely important parameter that can affect tablet
compressibility, hardness, thickness, disintegration,
dissolution, weight variation, and content uniformity.
This parameter, which can be done by sieve analysis,
should be monitored throughout the tablet validation
process.
3. Blend uniformity: blend are taken and analyzed
to ensure that the drug is uniformly dispersed
throughout the tablet/capsule blend. The proper blend
time must be established so that the blend is not
under- or over mixed. The sampling technique is
critical for this test to be valid.
4. Individual tablet: the weight of individual
tablets
is
determined
throughoutcompression/encapsulation to ensure that
the material is flowing properly and the equipment is
working consistently. The individual weight should
be within 5% of the nominal weight. Weight
fluctuations or frequent machine adjustments suggest
that the formulation/process (e.g. poor granulation
flow) is not optimized and/or that the equipment may
need maintenance.
5. Tablet hardness: Tablet hardness is determined
periodically throughout the batch to ensure that the
tablets are robust enough for coating, packing, and
shipping and not too hard to affect dissolution.
6. Tablet thickness: Tablet thickness is also
determined periodically throughout the batch and is
indirectly related to the hardness. It is another
indication of whether or not the formulation has
proper flow and compression properties.
7. Disintegration: Disintegration is determined
during the manufacture as a predictor of tablet
performance
Finished Product Tests
1. Appearance: The tablets should be examined for
such problems as tablet mottling, picking of the
monogram, tablet filming, and capping of the tablets.
If the tablets are colored, the color quality needs to be
examined.
2. Assay: This test will determine whether or not the
product contains the labeled amount of drug.
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3. Content uniformity: Samples are taken across the
batch profile (beginning, middle, and end) and
analyzed to ensure that the dosage forms comply with
compendial standards or more stringent internal
limits. It will indicate whether there is demixing
during the manufacturing operation.
4. Tablet hardness: A critical parameter for dosage
form handling and performance.
5. Tablet friability: Friability is an important
characteristic on the tablets’ ability to withstand
chipping, cracking, or “dusting” during the packaging
operations and shipping.
6. Dissolution: Dissolution is important to ensure
proper drug release characteristics (in vitro
availability) and batch-to-batch uniformity.

References
1. Agalloco JP, Carleton FJ. Validation of
pharmaceutical processes. 3rd ed. New York (NY):
Informa Healthcare USA Inc.; 2008. p. 1-4.
2.Huber L. Validation and qualification in analytical
laboratories. 2nd ed. New York (NY): Informa
Healthcare USA Inc.; 2007. p. 25-31.
3.Chao AY, Forbes FJ, Johnson RF, Doehren PV.
Prospective process validation. In: Nash RA,
Wachter AH, editors. Pharmaceutical process
validation. 3rd ed. New York (NY): Marcel Dekker
Inc.; 2003. p. 7-9. (Drugs and the pharmaceutical
sciences; vol 129).
4. Trubinski CJ. Retrospective validation. In: Nash
RA, Wachter AH, editors. Pharmaceutical process
validation. 3rd ed. New York (NY): Marcel Dekker
Inc.; 2003. p. 31-5. (Drugs and the pharmaceutical
sciences; vol 129).
5. Rudolph JS, Sepelyak RJ. Validation of solid
dosage forms. In: Nash RA, Wachter AH, editors.
Pharmaceutical process validation. 3rd ed. New York
(NY): Marcel Dekker Inc.; 2003. p. 159-80. (Drugs
and the pharmaceutical sciences; vol 129).
6. Wrigley GC. Facility validation: theory, practice,
and tools. Boca Raton (FL): CRC Press LLC; 2004.
p. 12-6.
7. Block HB, Beale JM. Organic medicinal and
pharmaceutical chemistry. 11th ed. Philadelphia
(PA): Lippincott Williams & Wilkins; 2004. P. 251.
8. Anand N, Remers WA. Synthetic antibacterial
agents. In: Abrahan DJ, editor. Burger’s medicinal
chemistry and drug discovery. 6th ed. New Jersey
(NJ): A John Wiley and Sons, Inc,; 2003. p. 583-6.
(vol 5).
9. Kamienski M, Keogh J. Pharmacology
demystified: a self-teaching guide. New York (NY):
The MacGraw Hill Companies, Inc.; 2006. p. 237.
10. Mycek MJ, Harvey RA, Champe PC, Fisher BD.
Lippincott’s illustrated reviews: pharmacology. 2nd

/ Vol-3 /Issue –II /Jan-June 2018

ed. Philadelphia (PA): Lippincott-Raven Publishers;
1997. p. 326.
11. U.S. Food and Drug Administration. Guideline on
General principles of Process Validation. Rockville,
MD; May, 1987.
12. Nash RA, Watcher AH. Pharmaceutical Process
Validation. 3rd Ed. New York: Marcel Dekker,
INC;1990. P.159-180.
13. Mehta R.M. Processing of tablets, Pharmaceutics1. Delhi: Vallabh prakashan; 2002.P.238-267.
14. U.S. FDA. Guideline on general principles of
process validation. Guide Indus May (1987).
15. Rippie, E. G. Mixing. In: L. Lockman, H.
Lieberman, I. Kanig, eds. Theory and Practice of
Industrial Pharmacy. 2nd ed. Philadelphia: Lea &
Febiger, pp. 486–502(1976).
16. Avallone, H. E., Retrospective Validation,
NAPM Meeting, Port Chester, New York, September
1983, 29-32.
17. Trubinski, C. J., Retrospective Process
Validation. In: R. A. Nash, A. H. Wachter,
Pharmaceutical Process Validation, Vol.129, An
International
3rd
Edition,
Revised and Expanded, Marcel Dekker, New York,
March 2003, 71-117.
18. Nash, R. A., Process Validation of
Pharmaceutical Ingredients. In: R. A. Nash, A. H.
Wachter, Pharmaceutical Process Validation,
Vol.129,
An
International
3rd Edition, Revised and Expanded, Marcel Dekker,
New York, March 2003, 431-438.
19. CHOW, S. C., Ph.D., Pharmaceutical Validation
and Process controls in Drug Development, Drug
Information Journal, Vol. 31, April 1997, 1195–1201.
20. FDA, Guidance for Industry, Process Validation:
General Principles and Practices, U.S. Department of
Health and Human Services, Food and Drug
Administration, Center for Drug Evaluation and
Research (CDER), Center for Biologics Evaluation
and Research (CBER), Center for Veterinary
Medicine
(CVM), Current Good Manufacturing Practices
(CGMP) Revision 1, Rockville, MD, January 2011,
3-4.
21. WHO, GMP., Good Practices in Manufacturing
of Pharmaceutical Products in WHO Expert
Committee on Specifications for Pharmaceutical
Preparations,
32
edition, Geneva, April 1992.
22. European Agency for the Evaluation of Medicinal
Products, Note for Guidance on Process Validation.
Committee for Proprietary Medicinal Products,
CPMP/QWP, London, March 2001, 1-6.
23. Nash, R. A., Wachter, A. H., Pharmaceutical
Process Validation, Vol.129, An International 3rd
Edition, Revised and Expanded, Marcel Dekker, New

Madhav Research Review: A Multidisciplinary International Journal
ISSN -2455-5851(online)
York,
March 2003, 21-24.
24. Nash, R. A., Wachter, A. H., Pharmaceutical
Process Validation, Vol.129, An International 3rd
Edition, Revised and Expanded, Marcel Dekker, New
York,
March 2003, 28-29.
25. WHO, GMP., Good Practices in Manufacturing
of Pharmaceutical Products in WHO Expert
Committee on Specifications for Pharmaceutical
Preparations,
32
edition, Geneva, April 1992.
26. Ferreira, J., Cooper, D., Process Validation and
Drug cGMPs, Journal of Validation Technology,
PIC/S guideline to Non-sterile Process Validation,
July
2004,
80 -86.
27. Gabrielsson, J., Lindberg N-O., Pålsson, M.,
Nicklasson, F., Sjöström, M. & Lundtsedt, T.,
Multivariate methods in the development of a new
tablet formulation; optimization and validation, Drug
Development and Industrial Pharmacy, Vol. 30,
2004, 1037-1049.

/ Vol-3 /Issue –II /Jan-June 2018

28. Australia. Therapeutic Goods Administration,
Australian Code of Good Manufacturing Practice for
Therapeutic Goods-Medicinal Products, August
1990.
29. Gupta, G. D., Garg, R., Guidelines on General
Principles of Validation: Solid, Liquid and Sterile
dosage forms, Vol. 6, Issue 1, 2008.
30. Rudolph, J. S., Sepelyak, J. R., Validation of
Solid Dosage Forms. In: R. A. Nash, A. H. Wachter,
Pharmaceutical Process Validation, Vol.129, An
International 3rd Edition, Revised and Expanded,
Marcel Dekker, New York, March 2003, p 201-208.

Madhav Research Review: A Multidisciplinary International Journal
2018 ISSN -2455-5851(online)

/ Vol-3 /Issue –II /Jan-June

Concurrent Method Development and Process Validation of
Antibiotic Dosage Form
(Ofloxacin)
1

Anamika Mudgal, 2Saraswat R, 3Naveen Singhal, 4 Vijendra Singh Rathore, 5 Kush
Biswas
1, 2, 3

4, 5

Rajasthan Pharmacy College, Bhankrota, Jaipur, India
Faculty of Pharmaceutical Sciences, Madhav University, Pindwara, Sirohi ( Rajasthan)
e.mail: anamika_kaku@yahoo.com

Abstract
The aim is to study and validate the manufacturing process of antibiotic dosage form (ofloxacin) immediate
release tablets. Ofloxacin is a broad-spectrum antibiotic that is active against both Gram-positive and Gramnegative bacteria. It functions by inhibiting DNA gyrase, a type II topoisomerase, and topoisomerase IV.
Ofloxacin is a synthetic chemotherapeutic antibiotic of the fluoroquinolone drug class considered to be a
second-generation fluoroquinolone. The present work was undertaken with a goal to carry out a study on
concurrent process validation of antibiotic solid dosage forms for three consecutive batches to prove that system
remains in control and the process is capable of consistently produce tablets meeting the predetermined process
variables, acceptance criteria and quality attributes. By comparing Validation result of the three consecutive
batches, it may be concluded that the manufacturing process used for Ofloxacin Immediate Release tablets 200
mg consistently producing the stable product meeting its predetermined specifications and quality attributes.
Keywords: Immediate release tablets, Ofloxacin, validation.

Introduction

Materials and Methods

Ofloxacin tablets are synthetic broad-spectrum
antimicrobial agent for oral administration.1-4
Chemically,
ofloxacin,
a
fluorinated
carboxyquinolone, is the racemate, (±)-9-fluoro2,3-dihydro-3-methyl-10-(4-methyl-1-piperazinyl)7
oxo-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6
carboxylic acid. Bioavailability of ofloxacin in the
tablet formulation is approximately 98%. The
mechanism of action of ofloxacin and other
fluoroquinolone antimicrobials involves inhibition
of bacterial topoisomerase IV and DNA gyrase
(both of which are type II topoisomerases),
enzymes
required
for
DNA
replication,
transcription, repair and recombination. It is used to
treat a variety of different infections. These include
infections of respiratory system such as pneumonia
and bronchitis, urinary tract, Male and female
genital organs. Validation is the process of
evaluating products or analytical methods to ensure
compliance with products or cleaning method
requirements. It may reduce the dependence upon
intensive in-process and finished product testing.
Process validation is establishing documented
evidence which provides a high degree of
assurance that a specific process will produce a
product meeting its predetermined specifications
and quality characteristics. Validation can be
prospective,
concurrent,
retrospective
and
revalidation (Repeated Validation). Most important
reasons to optimize and validate pharmaceutical
productions and supporting processes are quality
assurance and cost reduction.5-6

Instrument
UV detector, RMG (rapid mixer granulator), FBD
(fluidized bed dryer)

Chemicals and Reagents
Ofloxacin tablets were procured from Grant
Pharmaceutical Pvt. Ltd, Gegal, Ajmer. Lactose,
Monohydrate Hydroxy Propyl Methyl Cellulose,
Sodium Starch Glycolate, Purified Talc, Opadry
Yellow, Magnesium Stearate used were of
pharmaceutical grade.

Validation of API (Ofloxacin USP)
Ofloxacin was used in the manufacturing process
as an API. API was validated before dispensing and
sifting was done. The results were obtained by
performing various tests. The results are shown in
the Figures 1 and 2.

Validation of Sifting Process
Sifting of Ofloxacin through sifter using 20 sieves,
Lactose Monohydrate, Partially Pre-gelatinized
Maize Starch, Sodium Starch Glycolate and
Purified Talc using 40 sieve and Magnesium
Stearate using sieve 60 was carried out as per
procedures specified in BMR.

Validation of Dry Mixing Process
Lactose Monohydrate and Partially Pre-gelatinized
Maize Starch were transferred to RMG (250 liters)
and mixed for 10 minutes at slow speed (50 RPM)
of impeller and chopper at off position. Equipment
load, mixing time, impeller and chopper speed
were recorded and showed in figure3.

Validation of Granulation Process
Granulation was carried out for 03 minutes at slow
speed (about 50 RPM) of impeller and slow speed
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of chopper for all three batches. Ampere load was
used as an indication of the end point of the
process. Results are shown in Figure 4.

Validation
Process

of

Blending

and Lubrication

Sifted and milled granules were loaded in to the
contra bin. Blending was carried out for 5 minutes
at a speed of 10 ±2 RPM. Magnesium Stearate was
added to the above blend. Again blending was
carried out for 2 minutes at a speed of 10 ± 2 RPM.
Blend uniformity samples were collected from 11
sample locations of the contra bin. RSD was
calculated for all 3 batches and recorded. Results
are shown in Figures 5 - 8.

Figure 2. % Assay of API v/s all three batches

Validation of Film Coating Process
Composite sample was collected during film
coating and in-process parameters for coated
tablets as listed in following table were checked
and recorded. Results are shown in Figures 9 - 12.

Results and Discussion
API used is QC approved and found meeting all
pre-defined specifications. All sieves used for
sifting process were found intact before and after
use for all three batches. Ofloxacin and excipients
were sifted through specified sieves. Dry mixing
process was carried out for 10 minutes at slow
speed (about 50 RPM) of impeller and chopper off
position for all three batches. Granulation process
is carried out for 3 minutes for all three batches and
it’s result were showen in table 4. All assay results
for all three batches during lubrication process
were within the specified limit and RSD for all
three batches were also found well within the
acceptance criteria.

Figure 3. % LOD during drying v/s all three
batches

Figure 1. % LOD of API v/s all three batches
Figure 4. Ampere load v/s all three batches
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Figure 8. % Yield after lubrication v/s all three
batch

Figure 5. Blend uniformity after lubrication v/s all
three batches

Figure9. Average weight during film coating v/s
three batches

Figure 6. Composite assay after lubrication v/s all
three batch no.

Figure 10. % LOD after film coating v/s all batch

Figure 7. % LOD after lubrication v/s all three
batch

Figure 11. % Weight gain after film coating v/s all
batch
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screening, blending & lubrication, compression,
film coating and finished product testing.
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Figure 12. % Yield after film coating v/s all batch
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Process validation is a fundamental concept of
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Abstract
Since water contamination of a growing city is always in the rising trend, its effect on the environment has been
studied. Considering the above factors an attempt has been made to assess the water quality of Hadoti region of
Rajasthan during Durga Pooja (Murtivisarjan). The study on water quality assessment during Durga Pooja in
Rajasthan comprises four districts of Hadoti region namely Kota ,Baran, Jhalawar and Bundi To compare the
effect of Murtivisarjan on Durga Pooja on various water resources of Hadoti region, samples have been
collected a day before, after and during immersion in all four districts. The parameters in the study are pH,
COD, BOD, DO, Conductivity, Turbidity, TDS and heavy metals Zinc and Iron. The maximum value and
variation in pH and turbidity (only value) noticed in the water of Jhalawar district. On the other side, maximum
value and variation in conductivity, TDS and COD found in Bundi district. The maximum value of DO and
BOD and heavy metals recorded in Kota, while maximum variation in turbidity also noticed in Kota.
Keywords: BOD, DO, COD, TDS, Heavy metals.
by assessing their quality time to time. Religious
Introduction
activities in or around water bodies are making
Water is universally accepted as a symbol of life as
them more contaminated with hazardous impurities
it is most crucial for maintaining an environment
and more polluted resulting in killing of aquatic
and ecosystem conducive to sustaining all forms of
life, fishes etc. This paper analyzes the various
life. It plays a vital role not only in fulfilling basic
types of hazardous contamination and resulting
human need for life and health but in sociovariation in physicochemical parameters of water
economic development also. The demands for
reservoirs of Hadoti.
drinking, domestic activities, livestock, agriculture,
industries, power generation and other uses are all
Experimental
increasing to meet the requirements of increasing
Study area
population and also to cater for the enhanced per
Hadoti, being rich in its natural and cultural
capita requirement due to rise in various human
heritage, has supporting prehistoric civilization
activities like festivals industrial waste dumping,
which has its marks in the form of series of rock
unplanned Irrigation, the largest water sector, is
shelters and cave painting dating back 5000 BC. It
feeling the pressure of increasing demands all over
lies between 23 degree 45 to 25 degree 53 N
the world because of limited fresh water
latitudes and 79 degree 09 to 77 degree 26
availability. On the other hand the need to increase
longitudes, with a total area of 24156.6 sq.
agricultural production, for which also water is the
Kilometers and is 300 meter above M.S.L. The
most critical input, to meet the food and fiber
geographical environment is basic determinant of
requirement of increasing population is equally
its socio-economic, cultural activities.
important. While our natural resources are
depleting day by day either by various
anthropogenic activities. The problem due to
various religion activities by human to our water
resource in the region is many, acute and serious.
Due to religious convictions and belief people use
to dump holy material and flowers during the
various festivals in to water bodies. Remains of
holy material are often seen floating on the surface
creating ugly scene.
The water quality assessment of various surface
water of Hadoti region of Rajasthan which
compares four districts Baran, Bundi, Jhalawar and
Kota. The problem of water availability and quality
in Rajasthan is known to everyone. So it is very

Figure: 1 Hadoti region (sampling location)

important and necessary to keep eyes on
contamination of water reserves and monitor them
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The Hadoti region consists of several districts
of Kota, Baran, Jhalawar and Bundi as shown in
the map of Rajsathan. The Hadoti region is
surrounded on the western side by the Mewar
region of Rajasthan and on the south by the Malwa
region of Madhya Pradesh state. The origination of
the Hadoti region has got a significant story to back
upon. The name of the region has been taken up
from the Hada Rajputs, which comprises a branch
of the Chauhan Rajput clan. As early as the 12th
century, these Hada Rajputs migrated into the
Hadoti region. Hada Rao Deva, a member of this
Hada Rajputs group, occupied Bundi in the year
1241 and also Kota in the year 1264. In the Hadoti
region, there is Kota, which had gained its status as
an independent state in the year 1579. Similarly
Jhalawar became separate state in the year 1838.
Hadoti is a treasure house of art and sculpture.
Some of the archeological wonders are found in the
temples that are situated in every nook and corner
of it. Bundi is an important city bearing witness to
some of the striking artistry. It is located in a
narrow encompassing gorge.

Sampling locations

Jhalawar, Bundi serially named as 1, 2, 3, 4 and
these were collected from all four sampling
locations on the day before immersion, during the
immersion in water bodies and after the immersion
at immersion point (series1, 2, 3).In Kota the
sample were taken from Kishore Taal situated in
the heart of city, Second sample point is Baran
where samples were taken from Parvati river.
Samples 3, belonged to Jhalawar were taken from
NayaTalab and last sampling point is Jeetsagar
situated in Bundi.

Sampling Technique and Analysis
For assessment of water quality during Durga Puja
in Hadoti region, four locations of four districts of
Hadoti region were chosen. Samples were collected
in sterilized polypropylene bottles using standard
method. Sampling location and respective sampling
coding given is shown in graph or in table.
Physiochemical parameters such as pH Turbidity,
TDS, conductivity, DO, BOD were analyzed by
using handheld portable multi parameters of
HACH. While heavy metals were analyzed by
using AAS of ECIL 4139. Details of analysis
methods are summarized in the table.

The samples were collected from Kota, Baran,
S.No.
Parameters of water analysis
1
2
3
4
5
6
7
8
9
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Method employed

pH
Turbidity
TDS
Conductivity
DO
BOD
COD
Zn
Fe

Hand Held multi parameter HACH
Nephelometric
Handheld multi parameters HACH
Hand Held multi parameter HACH
Hand Held multi parameter HACH
Hand Held multi parameter HACH
Titrimetric
AAS ECIL 4139
AAS ECIL 4139

Table :1 Sample analysis methods
Figure: 2 pH

Results and Discussion

pH

pH

The study has been carried out in four districts of
Hadoti region namely Kota, Baran, Jhalawar and
Bundi.During the observation the maximum value
and variation in pH and turbidity (only value)
noticed in the water of Jhalawar district. On other
side, maximum value and variation in conductivity,
TDS and COD (DO variation) found in Bundi
district. The study revealed the maximum values of
DO and BOD and Heavy metals in Kota, while
maximum variation in turbidity, heavy metals,
BOD were also noticed in Kota.
The physio-chemical characteristics of surface
water of different locations were analyzed which
have shown in different column figures (2-6).
Samples collected from four districts have been
given no. 1,2,3,4 respectively to Kota, Baran,
Jhalawar, Bundi and samples taken as before,
during and after immersion of Pratima are
represented as series 1, series 2, series 3.

8.4
8.2
8
7.8
7.6
7.4
7.2
7
6.8

1

2

3

4

Series1

7.61

7.7

8.14

7.33

Series2

7.65

7.77

7.97

7.41

Series3

7.77

7.71

8.27

7.49
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Figure:2 The pH value noticed in Hadoti region
during study were in permissible limit and values
varied from 7.33 to 8.27. The acceptable limit of
pH value of drinking water is 6.5 to 8.5, so water of
all locations is potable. Slight change recorded in
pH value after immersion in Jhalawar. The pH
value came down which shows that some acidic
material was added in water reservoir. While in
other sample the pH increased.

Figure: 3 Turbidity

Turbidity Ntu

Turbidity
7
6
5
4
3
2
1
0

1

2

3

4

Series1

1.4

1.8

6.1

2.3

Series2

1.6

2.2

6.3

2.6

Series3

3.1

2.4

6.2

2.4

Total Dissolved Solids
TDS mg/l

Figure:3 Turbidity ranged from 1.4 to 6.3 NTU.
Turbidity is due to colloidal and extremely fine
dispersion suspended matter such as clay. Particle
dispersed due to solid waste disposal also
contributes to turbidity. Least turbidity found in
Kota while maximum value in Jhalawar and
maximum variation after immersion found in Kota.
Figure:4 The values of TDS were ranged 190 to
336 mg/L, the maximum value in Bundi showed
that more particles dissolved in immersion of Devi
statue. While the lowest value 190 mg/l in Jhalawar
shows the less amount of dissolved particles in
water reservoir due to immersion. Kota district
showed the major variation in TDS after immersion
of Holy Pratima.

Figure: 4 TDS
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223
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Series3
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Figure:5 The conductivity of water observed
between 290 to 480 ms/cm, the lowest recorded in
Jhalawar and maximum found in Bundi district.
The values of conductance do not affect water
quality for drinking purpose. Maximum variation in
conductivity also noticed in Bundi district.

Figure: 6 Dissolved Oxygen
Dissloved Oxygen

Figure: 5 Conductivity
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4.34
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Series3

5.02

4.7

4.44
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Figure:7 BOD
Figure:7 Value of BOD which is the sign of Biooxidisable organic material, was found in the range
of 0.68 to 4.8 mg/l. It is clear that water is slightly
polluted with organic waste. The variation in BOD
was found to be maximum in Kota.

BOD mg/l

Biochemical Oxygen Demand
6
5
4
3
2
1
0

1

2

3

4

Series1

4.1

0.68

0.95

2.06

Series2

4.6

0.72

1.18

2.1

Series3

4.8

0.76

1.12

2.14

Figure: 8 COD

Figure:8 Chemical oxygen demand ranged from
5.39 to 18.94 mg/l. High values of COD at Bundi
and Kota showed that water was contaminated with
chemically oxidisable inorganic and organic
matter. Maximum variation was found in Bundi.
Figure:9 The concentration of heavy metals was
found to increase due to immersion of Durga
Pratima and the maximum variation noticed in
Kota where iron concentration increased to 1.10
ppm from .22 ppm. High level of iron in water of
Kota shows the contamination of water body
significantly.
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Figure: 10 Concentration of Zinc
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Figure: 9 Iron Concentration
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Figure:6 During the study the maximum value of
DO in all region ranges between 3.54 to 5.18 mg/l.
Comparative low DO indicates the mild pollution
in water bodies due to waste generated by religious
activities in water resources. The maximum value
of DO 5.18 mg/l in Kota shows that this water is
more suitable for aquatic life or fishes than other
reservoir.
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Figure:10 Zinc contamination recorded between
0.06 to .322 ppm. Maximum was in Kota while
lowest in Baran. Maximum variation was noticed
in water of Kota. The maximum value and
variation in pH and turbidity (only value) noticed
in the water of Jhalawar district while maximum
value and variation in conductivity, TDS and COD
(DO variation) found in Bundi district. During the
study, the maximum value of DO and BOD and
Heavy metals recorded in Kota, while maximum
variation in turbidity, heavy metals, BOD noticed
in Kota.

Conclusion
The problems due to various religious activities by
human to water resource in the region are many,
acute and serious. Due to religious convictions and
belief, people dump holy materials and flowers
during the various festivals in to water bodies. This
type of inoculations of various metals into water
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body introduces various types of hazardous
diseases and many other problems to aquatic life
and fishes. So, It is very important to keep eyes on
various hazardous impurities in water and achieve
the
objective
of
integrated,
efficient,
environmentally and financially sustainable
development and the management of the scarce
water resources of the region and at the same time
ensure optimal utilization of every drop of water,
through water conservation, increased distribution
efficiency and use of water saving devices and
practices. The water sector would then be able to
accelerate economic growth of the state.
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Abstract
QR code is an effective and attractive medium for the information and services of the organization.
QR Codes are
more advanced than the bar code due to their high capacity of data encoding,
supporting many languages, readable from any direction, well secured from dirt and damage, small
printing size, redefined vertical feature, error correction techniques. A QR code is a two-dimensional
bar code, so it can store information both horizontal and vertical. Due to these entire features, this
technology code is being adopted more and more to disseminate information worldwide. QR code
serves as a link between virtual and real world in digital domain. This is a registered trademark of the
company. This code can convert 7089 character in one symbol. The purpose of this paper is to
highlight the data linked to a QR code, working mechanism of different data collection, and
applications of QR code in marketing. This paper elucidates how a QR code can be created from a
simple text, number, map, graphics, sound, video etc.

Keywords: QR Code, Architecture of QR Code, Encoding System, Data Link,
Applications of QR Code
1. Introduction
Information on modern technology should be
broadcast through innovative technology. Smart
mobiles are becoming an important component
in our lives, which are definitely making our life
very easy. India is the world's largest smart
phone user community. According to IAMAI the
number of internet users in India is likely to be
481 to 500 million in June 2018.
The short name for the QR code is Quick
Response code. It was developed by Denso Wave Corporation in 1994 at Japan. It was
presented for the first time by a subsidiary of the
Toyota group. This is a registered trademark of
the company. It requires downloading the Free
Application though it is pre - installed in some
phones.

completely free of charge, which can be easily
downloaded online.

QR codes can keep more information than
regular bar codes. Encoded information in QR
codes are URL, phone number, sound, image,
business card, Geo-location, YouTube video
can be accepted.
QR code is a new attractive tool for getting
information for the organization. QR Codes are
not only faster but also user friendly. Through
the QR application, the organization's attractive
and advanced facility can be broadcast via smart
phone, iPhone, iPad etc.

2. Architecture of QR Code
It is a more advanced then the bar code. It is a
matrix or two dimensional barcode. QR codes
are arranged in black square shape and can be
read by the image processing device and scanner
as the mobile phone camera, red laser bar code
scanner and QR scanner. Most of these are

QR code usually appears as a small white square
with black geometric shapes however colorful
and even branded QR codes are being used now.
These square patterns consist of encoding region
and function patterns. The function pattern
concentrates on the positioning while the
encoding region shows the data encoding.
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Total Readings = 4.1/5 = 3.38 Seconds.

Message
Content

QR-Code
Generated

Response
Time
0.6 Sec

Hi Mona
Figure.1 Architecture of QR Code

0.8 Sec

Figure.1 shows the architecture of QR code
symbol. The function pattern comprises finder
patterns, timing patterns and alignment
patterns. Three common structures on the three
corners of QR code symbol are called finder
patterns. Finder pattern is used for deciding the
correct orientation of the symbol. Timing
patterns are used by the decoder software to
find the side of pattern. Alignment patterns are
used in the case of image distortion to correctly
decode the symbol by decoder software.

How r u?

The rest of the region i.e. other than function
pattern is the encoded region where data code
words and error-correcting code words are
stored [3]. The Quiet zone is the spacing
provided to distinguish between QR code and
it’s surrounding. It is important for the scanning
program.[9]

Mona4u.singh@
gmail.com

Send me ur
contact no and
Email address

1.2 Sec

0.6 Sec
9214892863

0.9 Sec

Table Results Analysis

4. Shape of QR Code

3. Working Mechanism of QR Code
Creating a QR code is a simple process. Free
online QR code generator is available
example www.qr-code-generator.com,
www.qrcodemonkey.com – free software to
create your own QR-codes. This code generator
offers various types of QR code such as text,
number, sound, video, Google maps, image etc.
Creating a QR Code is as easy as choosing a
content type. After adding URL or other data
one can join, clicking generator button. After
clicking, the QR code is created immediately,
which shows a pop up in the corner of the
browser address bar. Copy, paste and can be
saved. Options to share it on Face book are also
available.

Most QR codes containing just a website address
end up being Version 2 QR codes with 25 rows and
columns of data dots.
QR codes containing long URL’s (like Google
Maps address URL) may result in up to a Version 6
or Version 7 QR code with 41 or 44 rows and
columns of dots.
QR codes containing vCard contact details have
notoriously high data densities and will result in
Version 10 or Version 11 QR codes with more than
60 rows and columns of dots.[5]

5. Data Link to QR Code
The response time of QR-codes is 3.38 seconds,
which is much faster than the bar code.

Average Response Time=
0.6+0.8+1.2+0.6+0.9=4.1

QR codes can store many different types of
information. Following data can be included.

5.1 Collection of Sound and Images
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The QR code can store binary data, so image and
sound can be stored as Binary data. However,
the maximum amount of data that can be stored
in QR code is 3 KB.

5.2

Website
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This is the easiest way to upload the video to
YouTube. This will enable it to work with smart
phones with QR code readers. Once video is
uploaded, URL may be found in video. It can be
found out by clicking the share button under
video
and
copying
the
“http://www.youtube.com/watch?v=XXXXXXX
XX” link (see image above) and saving it.
Embedding a YouTube video in QR code,
information about the promotion of your
organization can be received.

5.6 Business card
By scanning this type of QR code, the user will
be directed to the organization's website and will
be able to find the content available on the
website.

5.3 Add Geolocation

A QR code with these business cards will be
automatically stored in the contact list of the
smart phone with the written description of
employees, where information like name,
address, contact number and email Id can be
entered.

5.7 Linked In share
When QR codes are being created, one can write
latitude and longitude of a location. By scanning
them, users will be able to find places on the
application, according to their preferred
geographical location then it can be scanned
with camera from the screen. Better to use
“Share” or “Save” buttons to post it in Face
book, Twitter, send it by e-mail or save it in the
SD card to print it.

Creating a QR code for Linked in, it allows the
user to easily find his profile on a popular
business networking site.

5.8 Wireless Network

5.4 Social Media
This code can be used for the people who want
to tweet on Twitter or use Face book. This is the
easiest method to share information on social
networking sites.

5.5 U Tube Video

QR
codes can be created with wireless network
information. After scanning, the smart phone
will be automatically added.
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5.9 Send Message
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6.2 Secure from Dirt and Damage
QR code has error correction capability.
Although the symbol is partly dirty or damaged,
the maximum 30% code word can be restored.

After the scanning of a message content and
recipient phone number, you must confirm it
before clicking on generate button then send it.

6.3 Small Printing Size
5.10 Send E-Mail
It works exactly like the SMS QR code type.
Once you have to enter the email address,
subject and body of the mail then click on
generate button, and send it on Email address.

QR code stores information both horizontally
and vertically. QR Codes are able to encode the
same amount of data in approximately 1/10 the
space of a bar code. Micro QR codes are
available for small size of QR code.

5.11 Call On Phone Number
6.4

High Capacity of Data

Encoding
Traditional bar codes have the capacity to store a
maximum of 20 digits, while the QR code is able
to store several hundred times more information.
QR code is capable of storing all types of
data link numerical and alphabet letters etc. QR
Code can hold up to 7,089 characters [3] and can
store complex information within a small code.

6.5
When you want to use simple calling technique
through the QR code with the saved phone
number, then with the help of mobile phone and
www.qr-code-generator.com, software user can
scans the code and directly start the call.

Read from any Direction

QR code is able to read data at high speed in any
direction in 360 degree. The QR code completes
this task through the position recognition pattern
in all three angles of symbols.

6. Important Features of QR Code
6.1 Redefined Vertical Feature
The QR code can be divided into several data
areas On the contrary, the information stored in
many QR code symbols can be predetermined as
a data symbol. Each data can be divided into 16
symbols. This allows printing in a narrow area.

7. Application of QR Code
in Marketing
7.1 Video Link of Institution
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QR code video link can be created for various
activities of the organization. This code can be
pasted anywhere in the premises or may be
shared electronically via Email, Whats App etc.

7.2 Poster Related to Information
Literacy
Being a professional organization, it is the
responsibility of the employees of the
organization to organize literacy programs for
the user so that the resources of the organization
can be easily reached. Such programs can be
operated easily through QR code.

7.3 List of E-resources
QR codes can easily create a list of e-resources.
For this, resources can be listed together on one
page, then it is linked together in the QR code.
Separate QR codes for different resources can
also be created and they can also be prepared for
other services of the institution.

1. The QR code on the login page in the
website.
2. Announcements related QR code.
3. Page downloads related QR code.
4. How to get Wi-Fi connection in the
Institute related QR code.
5. How to reach the organization Google
Map relating to the QR code.

7.4 Poster/ slips
Posters related to the organization's services and
resources can be marketed by engaging with QR
code and marketing them in an attractive way.
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Information about various training programs,
awareness program, competition organized by
the organization etc. can be linked directly to the
QR code. Organizations organize seminars,
workshops and conferences for research
scholars, principals, and teachers from time to
time. Sometimes the user finds it difficult to
remember the place with date and time, but with
the help of QR code they can easily reach to the
destination at correct date and time.

8. Conclusion
QR code is an innovative technique but before
adopting any new technology, it is important to
understand how it will be useful to us because
still many people are not aware of QR code. QR
code is capable of storing various types of
data like, numerical and alphabet letters, image,
sound, video, Google map etc. QR Code has
high data density. Secure QR coding can be
created through encryption techniques. QR
codes act as the link between customer and
businessmen and it also saves the advertisement
expenses of businessmen. QR Codes are the
simplest and fastest medium for the information
and services of the organization. The major
limitation of QR code is its dependability on
smart phone.
Many people do not posses information
regarding QR code. They are not aware of QR
Code and do not want to use the QR Code since
the working process of QR code is based on
smart phone. There are so many users that have
a camera in their mobile phones but they are
unable to get QR reading software for their
phones. With increasing awareness about the
uses of QR code, we may expect them to be
more useful at worldwide level.

7.5 Banners of workshop/ seminar
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