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Foreword

Swadeshi Vijnana Andolana-Karnataka (SVAK) has the largest percentage women members, and they constitute
the Women Scientist's Forum, more expressively popular as the Matru Vedike. The main activity of Matru Vedike
is the conduct of “National Women'’s Science Congress”(NWSC) annually, thus initiating fellow women into the
realm of science education and research. The main aim of NWSC is essentially to bring all women scientists into
a single platform and instil a sense of pride, confidence and camaraderie amongst them and guide them on to
positions of power and leadership. This does not mean that “women’s liberation” or “women’s empowerment” etc
are given any overriding scope in this scheme of things. SVAK recognizes the fact that women have some unique
role in society, including their role in the leadership of scientific research. Madame Marie Curie is the role model
and the NWSC is held every year on 7" November, in commemoration of the birth anniversary of Madame Marie
Curie. The highest recognition for a women scientist is the “Marie Curie Mahila Vijnana Puraskara”. Incidentally, it
may be recalled that 7" November also happens to be the birth anniversary of Dr. C. V. Raman, the first-Indian
scientist to receive a Nobel Prize. SVAK has hence established the C. V. Raman Mahila Vijnana Puraskara in the
field of Physical & Mathematical Sciences.

The receipients for Marie Curie Mahila Vijnana Puraskara include:

(1) Prof. Vijayalakshmi Ravindranath, Director (Retd), NBRC & Professor, 11Sc
(2) Dr. G. V. Satyavati, DG-ICMR(Retd)

(3) Dr. B. Meena Kumari, DDG-ICAR, New Delhi.

And the receipients of C. V. Raman Mahila Vijnana Puraskara include:
(1) Prof. Sujatha Ramadorai, TIFR, Mumbai; and
(2) Prof. Rohini M Godbole, 11Sc, Bangalore.

We are indeed glad that our Country has such veteran women scientists in India who have reached the positions
of power and leadership in scientific research and administration. In the context of a Women as the President of the
Republic, a Women as Prime Minister, a women as a Supreme Court Juidge, several women Chief Ministers and
Governors, and hundreds of leading women professionals in the Country, we find an equally great women scien-
tists.

The most vexed question is that their number is so small, and that only a very few reach the top positions of power
in the field of science, engineering and technology. Opportunities are aplenty. It is here that Matru Vedike (Women
Scientist’s Forum of SVAK) should take some more initiative. Motivation should come from women themselves.
Those who had reached top positions should be sources of inspiration. And they should act as Role Models.

A career in science, engineering and technology is highly demanding and requires total concentration, dedication,
commitment, and involvement. At the same time, a women has her natural and unique duty of motherhood. Ma-
dame Marie Curie is thus the ideal model for women scientists. But modern day situations are quite distinct from
the time of Madame Marie Curie, especially in modern India. It is essential that Matru Vedike takes up this issue of
the dual role of women scientists in India.

PROF. K. I. VASU H. RAMESH
Stapaka/ Poshaka/ Margadarshaka of General Secretary
Swadeshi Vijnana Andolana-Karnataka Swadeshi Vijnana Andolana-Karnataka
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ABOUT SWADESHI VIINANA ANDOLANA-KARNATAKA (SVAK)

Swadeshi Vijnana Andolana-Karnataka (SVAK) is indeed a vibrant Science Movement with a Swadeshi Spirit with
intense concern for Bharatiya contributions to Science. It is an equally dynamic movement for “Swadeshi Sci-
ences’ like Ayurveda, Siddha, Unani, Yoga, Vaastu Vidya, etc. As a Swadeshi Movement, it intends to adopt and
adapt the best sciences for the welfare of the people and the environment.

Swadeshi Vijnana Andolana is the Karnataka unit of Vijnana Bharati, the biggest popular-cum-professional science
movement of Bharat with the longest chain of the largest number of independent State Units. In fact, SVAK is
evolving itself into a model State Unit (not just a model, but an ideal model), in terms of (a) its pan-Karnataka sweep
with District Units throughout the State: (b) the large percentage of Women as the life members and office bearers,
and (c) its comprehensive mode of activities through academic faculties:

(1) Paniniyam: Lingustic Science & Humanities; (2) Patanjaliyam: Psychospiritual & Philosophical Sciences; (3)
Dhanvantariyam: Ayurveda & Modern Health Sciences; (4) Parashariyam: Agricultural, Horticultural, Fisheries &
Animal Sciences; (5) Kautlyiyam: Economic & Management Sciences, History, Politics & Commerce; (6) Bharatiyam:
Socio-cultural Sciences, Arts, Music & Natyasastra; (7) Bhaskariyam: Physical & Mathematical Sciences; (8)
Nagarjuniyam: Chemical, Biological & Materials Science; (9) Bharadvajiyam: Civil, Mechanical, Aerospace & Trans-
portation Sciences; (10) J. C. Boseeyam: Energy, Electrical, Electronics & Communication Sciences; (11)
Vasundariyam: Earth Sciences, Archaeology, Ecology & Environmental & Biodiversity; (12) Arvacheena Vijnana:
IT, ICET, BT, NT & Food Technology. In addition, there are three forums (i) Matru Vedike-the Women Scientists
Forum; (i) Yuva Vidyarthi Vedike for Youth and Students and (i) Veda Vijnana Vedike as well as three centres-one
for Techno-Entrepreneurship Development; the second for Education and Science Talent Motivation and the Third
Centre for Education.
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Prefaceg from

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

I b

There are those who talk about women'’s “liberation”. And women'’s liberation is indeed the path for men’s liberation from the
shackles of outmoded thought processes resulting in the current differentiation in the social and societal status of women vis-
a-vis men.

There are also those who talk about women’s “empowerment” — economically, legally, and socially. This is taking place
through out the world, and we are glad.

“Liberation” and “empowerment” are laudable issues, but they are however one-sided. They create more animosity than
amity in society, more harshness or hatred than harmony, more friction than fraternity.

We in the Women Scientists Forum of SVAK have much more noble ideals and idealogy. We work for amity and harmony in
society; equity and equality in society; fraternity and camaraderie in society; and the name that we gave to Women Scientists
Forum viz Matru Vedike, is indicative of this basic philosophy. “Motherhood” of humanity is the greatest and noblest asset of
humanity, and while retaining motherhood, women in large numbers should work for a successful career in science-as a
researcher, as dedicated teacher, as an entrepreneur, as a science administrator and ultimately as a leader in science. The
world trend is indicative of this phenomenal growth of women leadership in science. In 2009, five women scientists received
Nobel Prize out of a total of thirteen !! The march of women in science from Madame Marie Curie in 1903 to Dr. Ada Yonath,
Dr. Elizabeth H. Blackburn, Dr. Carol W. Greide and Dr. Elinoor Ostrom in 2009 in addition to the one in literature is indeed
impressive as well as gratifying. We look forward to a future where women will outnumber men in science. We look forward
to a future when women and men would work together zealously towards greater achievements in their joint efforts. We have
the example of Madame Marie Curie and her husband Piere Curie sharing the Nobel Prize for Physics in1903, before Marie
Curie alone received the Nobel Prize for Chemistry in 1911. And their daughter also became a famous scientist on her own
right. And we were impired by this story for naming our Women Scientists Forum as Matru Vedike. Motherhood is the greatest
and noblest feature of Nature, and it is “science” that reveals the truth and reality of Nature. Here emotional fruition joins the
intellectual and creative fruition of humanity.

In the first Women’s Science Congress at Bijapur in 2008, we had just 62 papers and 130 delegates. There is a fantastic
improvement in the response to the 2" National Women’s Science Congress at AlISH, Mysore: There are over 120 papers
and about 300 delegates (200 was the maximum that we planned!). In 3rd National Women’s Science Congress at Davangere
Univeristy, there are 85 papers and 158 Delegates. We could not reach out to all Universites and R&D Institutions (DRDO,
CSIR, ICAR, ICMR, ISRO, DAE etc). If we can reach out to Industries in addition to these Institutions, unimaginable participa-
tion could be expected. We are planning with that objective in our future programs. We seek your help and cooperation.

This is the only Science Congress organized exclusively for Women Scientists, exclusively by the Women Scientist Forum of
Swadeshi Vijnana Andolana, covering the entire spectrum of science, engineering and technology, spanning over traditional
as well as modern sciences, spreading over spiritual, social and secular materials sciences.

This leads us to the broader field of activities planned for Matru Vedike-the Women Scientists Forum. The National Women'’s
Science Congress is of course our prime activity. But the creativity of women does not begin and end with modern science
alone. For those wo do not have a flair to express their creativity and creative power towards motherhood, their creativity could
very well be expressed in a scientific career. Perhaps, they could be better in this sphere of creative activity. Or, they could show
their creative capability in music or Natyasastra in its widest sense. Or, they could be equally creative and original in literature.
Matru Vedike is thus essentially a forum of women with creativity or originality in any field of activity. Indeed, we have plans to
take up all these aspects of women'’s creativity power one by one. Our strength is our solidarity and our camaraderie-Let us
begin with “women in science”

By : DR. K. S. RAMAA, DR. Y. S. GAYATHRI, PROF. M. V. PRAPHULLA AND TEAM MATRU VEDIKE
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C.B.M.Sc:-01

ANOVEL, EFFICIENT AND SIMPLE ONE POT- FIVE COMPONENT SYNTHESIS OF
PYRAZOLOPYRANOPYRIMIDINES USING IMIDAZOLE INAQUEOUS MEDIUM

Aisha Siddekha', Aatika Nizam and M. A. Pasha®
Department of Studies in Chemistry, Central College Campus, Bangalore University, Bangalore—560 001, INDIA
TAssistant Professor, Department of Chemistry, Smt. V. H. D. Central Institute of Home Science, Bangalore—560 001, INDIA
*E-mail: m_af pasha@ymail.com

Introduction:

The efficient synthesis of organic compounds is one of the
most important objectives in modern drug discovery. Organic
reactions should be fast and facile, and the target products
should be easily separated and purified, at the same time sat-
isfying green-chemistry norms. From this point of view, there
is much interest in the implementation of new synthetic strat-
egies replacing the conventional methods of synthesis which
are environmentally compatible. In this regard, microwave-
assisted synthesis, ultrasonic irradiation, multicomponent
reactions are being used to achieve the goal of developing
the eco friendly synthetic methods of preparation of organic
compounds.

Reactions that use more than two different starting materials
to give a product in a single step under suitable reaction
conditions are called multicomponent reactions (MCRs).
There is a growing interest for the development of MCRs and
replacing the conventional methods of preparation of organic
compounds, from both industrial and academic chemistry re-
search groups. MCRs occupy a special place in combinato-
rial chemistry due to their productivity, facile execution, yield
and convergence. After inspection of the literature one can
find a large number of MCRs [1]

A wide variety of heterocycles like pyrido[2,3-d]pyrimidine
derivatives [2], 4H-benzo[b]pyran derivatives [3],
tetrahydropyrimidines [4], pyranopyrazoles[5], 3,4-
dihydropyrimidin-2-ones [6] and many other compounds have
been reported to be synthesized by multicomponent strat-
egy. These heterocyclic compounds are biologically active
and possess interesting pharmacological properties. Pyrimi-
dine derivatives are reported to exhibit antiviral [7], antican-
cer [8], anti-inflammatory [8], antimicrobial [9], anti-fungal [ 10],
and antihistaminic [11] activities. They are also effective as

]

8] CH
+ #o + H,N—HWH," H,0 + HCOOH ———  H | |
A H CH H,O, 80¢C \'H --',’J

antiplatelet agents with analgesic activity [12] and as a new
drug for treatment of insomnia [ 13]. Pyrazoles are an impor-
tant class of heterocyclic compounds with prominent prop-
erties as they form the parent skeleton of pyrine drugs and
other pharmaceutical compounds [14—15]. Pyrazolo-pyrido
(or pyrano) pyrimidines have known to show the antimicro-
bial activity [11]. Thus, the biological activity of fused
pyranopyrazoles and pyrimidines has attracted the interest
of organic chemists worldwide.

Few methods for preparation of these fused heterocyclics
have been reported in the literature. Synthesis of pyrano [2,3-
c]pyrazole ring system fused to a pyrimidine moiety has been
reported by El-Assiery et al [16] and by Zaki et al [17] using
B-enaminonitrile precursor and acetic anhydride. Al-Thebeiti
[18, 19] has reported a method wherein Pyrano derivatives
were cyclized to pyranopyrimidines with acetic anhydride/
pyridine, formamide and formamide/formic acid. Al-Matar et
al [20] have used cyanoacetic acid and acetic anhydride for
the cyclization of 3-methyl-2-pyrazolin-5-one to give
pyrazopyranopyrimidines. In all these reported methods the
derivatives of pyranopyrazoles were later cyclized to the
Pyrazolo-pyrido (or pyrano) pyrimidine in presence of suit-
able catalysts. However, some of the reported methods have
drawbacks such as: use of hazardous solvents like pyridine
[18], benzene [20]; long durations and more than one step is
required to get the products.

In continuation of our recent studies on the synthesis of
various bioactive heterocyclic compounds [21], herein, we
report a one pot-five component synthesis of
pyrazolopyranopyrimidines. The method reported is more eco-
friendly as water is used to carry out the reaction, and is
catalyzed by a simple and viable organocatalyst imidazole

i amale i

Scheme 1
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Results and discussion:

In order to optimize the reaction conditions, the reaction of 2-
chlorobenzaldehyde (1 mmol), ethyl acetoacetate (1mmol),
hydrazine hydrate (1mmol), malononitrile (1mmol), and formic
acid Immol), in presence of organocatalyst imidazole (0.5mmol),
in aqueous medium was selected. Initially, Lewis acids like
FeCl,, ZnCl,, AICI, and Iodine were examined as catalysts at
room temperature and under reflux for the synthesis of
pyrazolopyranopyrimidines. The expected product was not
obtained in the presence of these catalysts even after the
reaction was carried for 2hours under the said both condi-
tions. Then the reaction was carried out in presence of the
organocatalyst Imidazole at room temperature and at reflux. It
was observed that, in the presence of this catalyst the prod-
uct was obtained in good yield under reflux. In order to opti-
mize the catalyst loading for the reaction, reaction was carried
out with 0. 1mmol, 0.2 mmol, 0.5mmol, 0.75 mmol and 1 mmol of
catalyst. The results showed that very little product was
obtained with 0.1mmol, 0.2 mmol, maximum yield was obtained
with 0.5 mmol catalyst loading and higher amounts (0.75 mmol
and 1 mmol) did not improve the yield of the product to a
greater extent.(Table 1)

Table 1. The condensation reaction of 2-chlorobenzaldehyde
under different catalyst loading.

Catalytic amount

(mmol) Yield (%)
0.1 40

02 51

0.5 89

0.75 90

1 P

After establishing these optimal conditions for the reaction,
other aromatic aldehydes were taken up to examine the scope
and limitations of this transformation. The nature of substitu-
ents, either electron withdrawing or electron donating on the
arene ring in aldehydes, did not contribute either towards
increasing or decreasing the yield of the product under simi-
lar reaction conditions as shown in Table 2. A plausible mecha-
nism for the formation of pyrazolopyranopyrimidines is given
in Scheme 2.

Experimental

All chemicals and solvents were commercial and used with-
out any purification. Reactions were monitored on TLC. The
products were characterized by FT-IR and 'H NMR spectral
analysis. The FT-IR and '"H NMR spectra were recorded on a
Shimadzu FT-IR-8400s and Bruker AMX (400-MHz) spectro-
photometers respectively.

General Procedure for the synthesis of pyrazolopyranopy
rimidines:

A mixture of an aromatic aldehyde (1 mmol), ethyl acetoac-
etate (1mmol), hydrazine hydrate (Immol), malononitrile
(1mmol), and formic acid (1mmol), in presence of
organocatalyst imidazole (0.5mmol), was stirred in water (5
ml) for 30 minutes. The progress of the reaction was moni-
tored by TLC. The solid thus obtained was filtered, washed
with water to get nearly pure products. Analytical grade prod-
ucts were obtained by column chromatography using ethyl
acetate-hexane system.

TABLE 2: Synthesis of pyrazolopyranopyrimidines from various aromatic aldehydes, malononitrile, ethylacetoacetate
hydrazine hydrate and formic acid

Entry  Aromatic aldehydes (1)  Time (min) Yield (%)°
a ok 30 &
i
b @* 30 8
¢ "\ﬂ;ﬁ 30 &
d CJ_J 30 80
e ; 30 &

“All the products are known and were identified by either comparison of their IR spectra or ' NMR spectral analysis.

*Tsolated yield
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Mechanism:

Scheme 2: A plausible mechanism for the formation of pyrazolopyranopyrimidines

3. Conclusion

In summary, we have developed a novel, efficient and straight-
forward one- pot procedure for the synthesis of biologically
active pyrazolopyranopyrimidines. The salient features of this
protocol are: simple procedure, short reaction time, mild reac-
tion conditions, and easier work-up procedure. The present
is superior to the reported methods.
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Introduction

Microelectromechanical systems (MEMS) are small integrated
devices or systems that combine electrical and mechanical
components. Due to their reduced size there can be any num-
ber of these devices, from a few to millions, in a particular
system. MEMS extend the fabrication techniques developed
for the integrated circuit industry to add mechanical elements
such as beams, gears, diaphragms, and springs to devices.
New applications are emerging as the existing technology is
applied to the miniaturization and integration of conventional
devices. The micro fabrication technology enables miniatur-
ization of complex systems by integration of diverse set of
functions like sensing controlling and actuating on to a single
package. The history of MEMS can be traced to the 1954
paper by C.S. Smith describing the piezoresistive properties
of silicon [1] and since then MEMS devices have advanced
rapidly, transitioning into many defense and commercial ap-
plications. A number of interesting MEMS components and
circuits have been developed over the past decade

The significant features of MEMS over conventional mechani-
cal devices are a) reduced size leading to reduced cost b) The
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excellent mechanical properties of silicon comparable to steel
¢) benefits from the sophisticated designing, processing and
packing technology developed for the IC industry d) integra-
tion with IC circuitry to produce mechanical, optical and bio-
logical systems on a chip and e) the potential for being used
as a packaging vehicle for nano devices [2]

The most popular applications of MEMS include inkjet-printer
cartridges, accelerometers, gyroscopes biosensors miniature
robots, micromirrors, micro actuators microptical scanners,
fluid pumps, and chemical, pressure and flow sensors.

Some of the promising applications which can be batch pro-
cessed are highlighted in this article

Accelerometers

These devices were developed for military and aerospace
applications and currently the market is dominated by airbag
applications. The first micro machined accelerometer was
designed in 1979 at Stanford University, but it took over 15
years before such devices became accepted mainstream prod-
ucts for large applications. In the 1990s MEMS accelerom-
eters revolutionized the automotive-airbag system industry.
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Since then they have enabled unique features and applica-
tions ranging from hard-disk protection on laptops to game
controllers[2]

An accelerometer is an electromechanical device that mea-
sures acceleration forces. These forces may be static, like
gravity or dynamic caused by the movement or vibration of
the accelerometer. A typical accelerometer consists of a “proof
mass” supported by a spring and a “dashpot” for damping of
the vibrating proof mass as shown in fig(1)
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Fig. 1 Mechanical model of Accelerometer

The instantaneous displacement of the mass induced by the
attached moving solid body is measured and recorded with
respect to time using this the acceleration can be measured
by the equation

d’ d
Fin (t)=mﬁ+bxd—f+kx(t) = Mg (t) O

Where ‘Fin’ is the feedback force, ‘m’ is the proof mass, ‘x’ is
the displacement of the proof mass, ‘b’ is the damping coeffi-
cient and ‘k’ is the spring constant [3-4] MEMS accelerom-
eters are mainly capacitive or piezoresistive. Capacitive ac-
celerometers employ a differential capacitor whose balance is
disrupted by the movement of the proof mass. Piezoresistive
accelerometers generally rely on strain induced within a flex-
ural element that attaches the proof mass to the sensor hous-
ing for identification of the mass movement [5]. Capacitive-
based MEMS accelerometers, such as the ADXL MEMS se-
ries have enjoyed more commercial success than piezoresistive
designs. This is a direct result of piezoresistive accelerom-
eters having not been capable of keeping pace with the re-
duced fabrication costs associated with capacitive architec-
tures. Problems associated with temperature coefficients and
drift properties of piezoresistive materials have necessitated
careful packaging and compensation circuitry that have added
to piezoresistive accelerometer costs. However, capacitive
accelerometers suffer from electromagnetic interference (EMI),
due to the high impedance of their sense node. This can be
rectified by suitable packaging and by shielding the acceler-
ometer and its interface circuit[40].

The important parameters of an accelerometer are the nature
of output which could be digital or analog, the axis and mea-
surement range. A £1.5g accelerometer will be more than
enough for gravity measurements, £2g to measure the motion
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of'a car and at least +£5g or more for a project that experiences
very sudden starts or stops. The sensitivity and bandwidth
of the device play an important role in the accuracy of the
device. Since MEMS accelerometers are used in many sys-
tems, noise characteristics of these devices will influence the
performance of the accelerometers especially when operat-
ing at lower g conditions. Shock survivability and power con-
sumption are also some of the important specifications [6].
Devices fabricated earlier were single axis and 50g or higher
accelerometers and they could only detect large acceleration
in a single direction. Currently accelerometers can now be
used for five different types of motion sensing like linear
acceleration, vibration, shock, tilt, and rotation and they are
available in a wide variety of ranges up to thousands of g-
force. Apart from this dual axis and three axis models are also
available.

The main issue in miniaturizing the accelerometers to micro-
scale is that there is no room for the coil spring and the dash-
pot for damping on the vibrating mass. Alternative substi-
tutes for the coil spring, dashpot, and even the proof mass
have to be found.[18]

Gyroscopes

Gyroscope is a form of accelerometer that measures angular
rotation rates. It is based upon the principle that the change
of the rotational speed () of a solid can induce Coriolis
force (Fc). For a moving solid with a linear velocity v, any
rotation at the rate Q2 can be related to the induced Coriolis
force Fc by the expression.

- -
Fe=2mv xQ  (2)
The typical architecture of a MEMS gyroscope consists of a
resonating microstructure that uses an electrostatic comb
drive actuator to induce oscillation along one sensor in-plane
axis, called the actuation-axis. The other orthogonal in-plane
axis is called the sense-axis, while the orthogonal axis normal
to the plane of the device is called the rotation-axis. When
the sensor is rotated about the rotation-axis, Coriolis force
results in sinusoidal microstructure motion along the sense-
axis where the amplitude is proportional to the applied angu-
lar rate [7]
Basically gyroscopes can be categorized into three types,

Tuning fork gyro- e

scopes: The operat- [ B | 0o 8
ing principle is based
upon a standard tun-
ing fork’s response

to rotation. In this o f/’f
design the proof |
masses are driven at E J R

resonance along the
x-axis, and the Corio- Fig: 2 Schematic representation of a

lis acceleration in- Syrescope [7]
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duced by rotation around the z-axis is sensed capacitively
along the y-axis [8].

Vibrating-Wheel Gyroscopes }.
have a wheel that is driven to vi-
brate about its axis of symmetry,
and rotation about an in-plane
axis results in the wheel’s tilting,
a change that can be detected
with capacitive electrodes under
the wheel.

The vibrating wheel gyro made
by Bosch Corp. [9], with capaci- Fig ¥ A tuning fork
tive sensing under the wheel, can  Z¥Toscope [8]

be used to detect two in-plane
rotational axes as shown in Fig.
4.

Wine Glass Resonator Gyro- |;
scopes. A third type of gyro is the
wine glass resonator. In a wine
glass gyro, the resonant ring is

:f;h'll'."?i":.\k
d.rl.ven to resonance anq the. po- Fig. 4 Virating wheel
sitions of the nodal points indi-
’ gyToscope
cate the rotation angle[10]. Most

of the micromachined gyroscopes use vibrating mechanical
elements (proof-mass) to sense rotation. The absence of ro-
tating parts means that no bearings are needed therefoe min-
iaturization is easier [40].

Resolution, drift, zero-rates output (ZRO), and scale factor
are important factors that determine the performance of a gy-
roscope.

Gyroscopes are widely used in the military navigation avia-
tion and automotive industries and the emerging new appli-
cations are in camera phones, GPS services, gaming etc

Gyroscopes are basically two high performing MEMS de-
vices integrated into one single device that have to work
together to produce results. The Intelli-G gyroscopes con-
tain a self tuned resonator in the drive axis, and a micro-g
sensor in the sensing axis. The absolute magnitude of the
Coriolis force sensed is quite lower compared to any MEMS
accelerometer therefore fabrication of Gyroscopes is more
demanding than accelerometers or pressure sensors [2]. The
performance of a Gyroscope depends on the fabrication and
packaging process and is sensitive to temperature variations
hence the designing of a gyroscope must be fine tuned to
achieve greater functionality and lower prices

Bio MEMS

Interest in MEMS for biological applications (BioMEMS) is
growing rapidly, in areas such as biosensors, pacemakers,
immunoisolation capsules, and drug delivery. The crucial fac-
tor in many of these applications lies in the leveraging of
features unique to MEMS for maximum impact. The ability of
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MEMS to act on a short time scale and under physiologically
relevant conditions, coupled with their ability to deliver an
electrical stimulus and/or drugs from a device, offer the po-
tential for these devices to actuate systems in the body [11].
BioMEMS can be broadly classified as follows

:
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Biosensors These sensors work on the principle of interac-
tions between the bio molecules in the sample and the analyte
(usually in solution) in the sensor. It contains a bioelement
like enzyme antibody nucleic acid etc and a sensor element
whose sensing strategies include optical [12], mechanical [13],
magnetic [14], and electrochemical [15-16] detection meth-
ods, as well as combinations of the above.

Bio instruments and surgical tools Here MEMS technology
enhances the functionality of existing surgical tools and en-
ables surgeons to perform new procedures like minimal inva-
sive surgery ,surgical robotics and tactile feedback by using
microfabricated needles ,endoscopes, catheter, ultrasonic
cutting tools micropositioners stents etc[17]

Bio analytical systems for testing and diagneosis In these
systems minute samples of the analyte are passed through
microchannels and species in these samples are separated
by applying an electric field and by making use of their differ-
ent electro osmotic abilities .A number of such channels can
be built on a single chip and can be tested simultaneously[18]
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Micro fabricated pressure sensors also have the potential for
in vivo application This system could be implanted in small
mammals to measure blood pressure during studies of hyper-
tension and cardiovascular physiology or to measure intraocu-
lar pressure. [13&19]

The microfabrication of bio compatible stents and drug deliv-
ery through stents is another area of growing interest [20&21].
Microneedles can be fabricated from silicon, glass (silicon
dioxide), and metal and can deliver drugs transdermally with-
out pain. The growing interest in combining living cells with
microfabricated devices, and in using microfabrication tech-
nology for tissue engineering and drug delivery, may ulti-
mately lead the way to fully integrated, MEMS-based devices
that could augment or replace entire biological systems in the
human body [1]

The major issues in BIOMEMS are (a) Functionality for the
intended biomedical operations. (b) Adaptivity to existing
instruments and equipment.(c) Compatibility with biological
systems of the patients.(d) Controllability, mobility, and easy
navigation for operations such as those required in
laparoscope’s surgery and (e) Functions of MEMS structures
with high aspect ratio (defined as the ratio of the dimensions
in the depth of the structure to the dimensions of the sur-
face). Applications for these devices are in the fields of medi-
cine, agriculture, biotechnology as well as the military and
bioterrorism detection and prevention [41].

RFMEMS

The acronym RF MEMS refers to the design and fabrication

of MEMS for Radio Frequency (RF) integrated circuits.

Though RF functionality can be provided by other devices

like FETs and PIN diodes, RF MEMS devices score high in

power handling, linearity, Q factor, reliability, size and cost.

Some of the most important RF MEMS devices are

o Switch mainly used as transmit/receive duplexers, in
reconfigurable antennas, phased arrays, signal routing sys
tems phase shifters etc

e Varactors used in high-performance switches and ana
logue controlled circuits (e.g. phase shifters, impedance
tuners and filters).

¢ High Q inductors

o Filters find applications in cell phones as duplexers in two
way data or voice transmission and in GSM RF front end
modules [2].

With RF MEMS devices there are many conflicting param-

eters involved in the design process like the

1. Intrinsic RF performance (e.g. insertion loss, isolation and
return losses);

2. Actuation mechanism (e.g. electrostatic, piezoelectric, mag-
netic and electrothermal);

3. Control parameters (e.g. voltage, current, power, residual
energy and speed);

4. Fabrication technologies (surface and bulk machining, wa-
fer bonding and hermetic packaging);
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5. Layout (e.g. area, topology and topography);

6. Packaging (e.g. standardization and extrinsic parasitic ef-
fect on overall RF performance);

7. Subsystems integration (e.g. self-actuation and cost). [22]

Generally trade-offs are resorted to in the design of RF MEMS

due to the practical constraints in the required application

[23].

Switch

The most important and widely studied RF MEMS device is
the switch. MEMS switches are devices in which operation
is based on the use of mechanical movement to achieve a
short circuit or an open circuit in the RF transmission line. At
radio frequencies (RF) the switching processes become com-
plicated due to the introduction of capacitance and resis-
tance in signal to signal or signal to ground path. Currently
RF integrated circuit switching is performed by PIN diodes
FETs MESFETs etc among which the performance of PIN
diode is superior compared to the others. For example, M/A-
COM’s MA4AGSW1 AlGaAs SPST reflective PIN diode
switch can achieve a measured: ON state insertion loss of
less than 0.4 dB, from DC to 50GHz; OFF state isolation better
than 45 dB, from 18 to S0GHz; and input and output return
losses better than 15 dB, from DC to 5S0GHz[22].

Though RF MEMS switches have the advantage of Near-
Zero power consumption, very high isolation low insertion
loss linearity etc, they suffer from Relatively low speeds, re-
quirement of a high voltage or current drive ,limited power
handling capability and reliability[25].

Varactors

There are many broadband applications like low noise ampli-
fiers harmonic frequency generators voltage-controlled os-
cillators (VCOs) with specific design requirements, in which
the capacitor controls critical electrical parameters. Due to
the difficulties in implementing high-Q (Quality) on-chip vari-
able capacitors they are often designed as an external com-
ponent in many circuits. Generally varactor diodes are used
in these circuits but they suffer from low Q factor medium RF
power handling capabilities and non linear frequency tuning
characteristics. In comparison with solid-state varactors, the
MEMS tunable capacitors have the advantage of low loss
and greater tuning range but a slower speed [24].

Inductors A high-Q inductor is a key element for high perfor-
mance RF ICs such as a voltage controlled oscillator (VCO)
and power amplifier (PA). Off-chip inductors are frequently
used in RF applications due to their excellent characteristic in
high frequency, but their size is pretty large. Conventional
spiral inductors on silicon chips have suffered from a low-Q
factor due to ohmic loss as well as substrate loss.

MEMS inductors are promising for communication tools with
proper packaging since the quality factor of the MEMS in-
ductor is a few times higher than that of the CMOS inductor
due to its low substrate loss [38].




SWADESHI VIJNANA

ANDOLANA-KARNATAKA

Pressure sensors

Sensin Transdncer | Dufpt
Ingm -

Fig. & Block diagram of MEMS sensor

Micro pressure sensors are used to monitor and measure
minute gas pressure in environments or engineering systems,
e.g. automobile intake pressure to the engine. They are among
the first MEMS devices ever developed and produced for
real world applications.

A wide variety of differential, gauge, and absolute pressure
micro sensors based on different transduction principles have
been realized using MEMS technology

Micro pressure sensors work on the principle of mechanical
bending of thin silicon diaphragm by the contact medium like
gases, fluids etc. The diaphragm which is the active mechani-
cal element can be square circular or rectangular [26]. For the
case of a clamped circular plate with small deflections the

form of deflection is [27]
el
”
O] &
T

Where, o1, a, and P are the deflection, radial distance from the
centre of the diaphragm, diaphragm radius, and applied pres-
sure, respectively. D is the flexural rigidity, given by

Ba®
R4

wlr) =

Eh3

D= 12(1—19%) @)

where E;Hand 19 are the Young’s modulus, thickness, and
Poisson’s ratio, respectively of the diaphragm. From the
above equations it is clear that the total deflection is directly
proportional to the applied pressure. However, this direct pro-
portionality no longer holds true. In general, a deflection mea-
surement scheme that is linear with pressure is preferred as
such systems are simple to calibrate and measure.

Due to the vastly diverse conditions, ranges, and materials
for which pressure must be measured; there are a variety of
pressure sensor designs. Often pressure can be converted to
some intermediate form, such as displacement. The sensor
then converts this displacement into an electrical output such
as voltage Most strain based pressure transducers will pro-
duce an output in millivolts. Once we have obtained a mea-
surable voltage signal, that signal must be converted to ac-
tual units of pressure. A typical conversion formula is
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Where

C,, =Full scale capacity-the maximum pressure which the sen-
sor should receive

V_, =Excitation Voltage-the recommended input voltage
V...~ Measured Voltage-the raw voltage returned by the

sensor
CF= Calibration Factor-the output of the transducer [28]

Types of pressure sensors
Piezo resistive
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strains associated with the deformation of the diaphragm are
measured by tiny piezoresistors placed in strategic locations
on the diaphragm these tiny piezoresistors are usually made
from doped silicon [18]. Piezoresistive effect in silicon pro-
duces resistance change that is approximately two orders of
magnitude larger compared to that of dimensional changes[1].
Typically four piezoresistors are connected into a Wheat-
stone bridge configuration to reduce temperature errors. The
positioning of the piezoresistors, their shape, and the mem-
brane material usually silicon, along with the crystal orienta-
tion plays an important role in optimizing the sensor’s perfor-
mance [29]

Matorola's Manifeld Pressure Sensor

Capacitive sensors

Capacitive sensors are based upon the principal of parallel
plate capacitors. Capacitive pressure sensors work by de-
tecting the change in capacitance between a fixed plate and
the flexible plate the capacitance, C, of a parallel plate capaci-
tor is given by

C- €A/Md (6)

Where € 4, and d are the permittivity of the gap, the area of
the plates, and the separation of the plates, respectively.
Since the capacitance between the electrodes is a non-linear
function of the gap, most sensor designers like to work in the
linear range of pressure-displacement response. The maxi-
mum deflection at full scale is chosen such that it does not
exceed 25-30% of the capacitance gap.

Optical sensors
Many diaphragm-based optical sensors have been reported
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which measure pressure induced deflections by Mach—
Zehnder interferometry and Fabry—Perot interferometry. The
deflection derived from these devices varies linearly with pres-
sure as in equation (3).Sensors which measure quantum-well
spectrum deformation have also been demonstrated. Optical
MEMS sensors have the advantages of immune to EMI, larger
bandwidth and higher sensitivity compared to electronic
counter parts[42]. Optical sensors though accurate, are tem-
perature sensitive. Furthermore, aligning the optics and cali-
brating the sensors can be challenging and expensive.

Resonant sensors

These sensors operate by monitoring the resonant frequency
of a mechanical structure like a beam or cantilever. The reso-
nant beam is the sensing element and there is a shift in the
resonance frequency when stress is induced in the beam due
to the applied pressure. There are different methods by which
the structures can be driven into resonance while the reso-
nant frequency is sensed. One such method is electrostatic
excitation and piezoresistive sensing, here the sensing beam
is connected to an AC voltage supply and the resonant fre-
quency is measured by the resultant strain in the
piezoresistors. Structures can also be optically excited by la-
ser and sensed by a photodetector or electrostatically excited
and capacitively sensed. Resonant pressure sensors have
been shown to exhibit better pressure sensitivity and lower
temperature sensitivity than pure piezoresistive sensors [26].
Furthermore, a frequency output is more immune to noise
than piezoresistive and capacitive signals and these sensors
have a higher resolution.

Measurand
G Frequency
autpul
ibration Vibration
hatism mechanism
]

Fig 8. Block diagram of a resonant sensor [37]

Various factors like the operating pressure range, geometry
of the sensing diaphragm sensitivity of the device linearity
resolution, signal to noise ratio ,dynamic range, bandwidth
reliability in harsh environments, cost and time factors have
to be taken into consideration while designing a sensor .

Diaphragms are the most important mechanical components
of pressure sensors they can be either circular square or rect-
angular. As far as the induced stress for a given pressure is
concerned stress, the square diaphragm has the highest in-
duced stress hence it is the favored geometry for pressure
sensors because the high stresses generated by applied pres-
sure loading — result in high sensitivity. Also it is easy to dice
the diaphragm from standard wafers the circular diaphragm
has the lowest stress on its edges when applying the same
pressure but the largest centre deflection can be seen in cir-
cular diaphragm. So, in applications which maximum deflec-
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tion plays the prime role the circular diaphragm is suggested.
The circular diaphragm is most favored from design engi-
neering point of view. The vibration frequency of the dia-
phragm also plays an important role in the design of the sen-
sor. [18 &30]

The development of a high-performance diaphragm is of criti-
cal importance in the design of pressure sensors. In particu-
lar, diaphragms capable of linear deflection are needed in many
pressure sensors. In order to get high sensitivity, the dia-
phragm thickness should be thin to maximize the load-deflec-
tion responses. On the other hand, thin diaphragm under
high pressure may result in large deflection and nonlinear
effects that are not desirable. And for the purpose of dy-
namic measurement, resonant frequency of the diaphragm is
also an important parameter. It is therefore important to char-
acterize the relationships among diaphragm thickness, side
length, sensitivity, and resonant frequency in a pressure sen-
sor. [40]

The principal advantages of capacitive pressure sensors over
piezoresistive pressure sensors are increased pressure sen-
sitivity and decreased temperature sensitivity However, ex-
cessive signal loss from parasitic capacitance is a serious
disadvantage, which hindered the development of miniatur-
ized capacitive sensors until on chip circuitry could be fabri-
cated[32-35] Historically, capacitive sensors have benefited
from the same advances in diaphragm etching and wafer bond-
ing that piezoresistive sensors have. However, the
piezoresistive approach generally has a complex transducer
with simple circuit requirements, while the converse is true of
the capacitive approach. For this reason, capacitive sensors
have benefited more from advances in circuit design than
piezoresistive sensors [34] Major problems in pressure sen-
sors are in the system packaging and protection of the dia-
phragm from the contacting pressurized media, which are of-
ten corrosive, erosive, and at high temperatures [18].

The method of assembly also has a substantial effect on the
sensor’s characteristic performance. The sensors convert
mechanical tension to an electrical signal and cannot distin-
guish between tensions due to the signal (pressure) and those
caused by thermal changes or other effects. The sensor data
therefore tend to have a thermal dependency. [36]

Pressure sensors are characterized by parameters that de-
pend on the target application. Comparisons are difficult be-
cause manufacturers are currently using different terminolo-
gies for the same sensor performance parameters. The user
should therefore consider the condition of supply voltage
and current corresponding to a particular data specification.
[36]

While the performance of a MEMS-based silicon pressure
sensor will vary among manufacturers, a maximum nonlinearity
of+0.1% (BFSL) at 25°C is available from a number of suppli-
ers, including All Sensors, GE NovaSensor, and Measure-
ment Specialties.
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Table 1. Performance features of Resonant ,Piezoresistive and Capacitive sensing[37]

Feature Resonant Piezoresistive Capacitive

Output form Frequency | Voltage Voltage

Resolution 1 partin 10® |1 partin 10° 1 partin 10*-10°

Accuracy 100-1000ppm | 500-10000ppm 100-10000ppm

Power Consumption 0.1-10mw “10mw <0.lmw

Temperature and cross sensitivity -30x 10 -1600x 10 4x10
Fabrication techniques Conclusion

The fabrication technologies which are commonly used are a)
Surface micro machining b) Bulk micro machining c¢) Fusion
bonding and d) LIGA. Surface micro machining involves the
formation and Lithographic patterning of thin films on a suit-
able substrate like Si, GaAs, Quartz, Glass etc., some of these
films can be made ‘free standing’ by a suitable release method.
For this, sacrificial films made of copper, Gold, Aluminum,
Si02, Si3N4 etc., are deposited below the films to be released
and then etched out during the final process. Complicated
components, such as movable parts, are built using these
sacrificial layers. Basically surface micromachining is based
on the deposition and etching of different structural layers
on top of the substrate. As the structures are built on top of
the substrate and not inside it, the substrate’s properties are
not as important as in bulk micromachining, and the expen-
sive silicon wafers can be replaced by cheaper substrates,
such as glass or plastic. This is in tune with present IC fabri-
cation technology. But, there are limitations in forming 3 D
complex structures in this method.

Bulk micromachining

Unlike surface micromachining, which uses a succession of
thin film deposition and selective etching, bulk
micromachining defines structures by selectively etching in-
side a substrate. Whereas surface micromachining creates
structures on top of a substrate, bulk micromachining pro-
duces structures inside a substrate .Usually, silicon wafers
are used as substrates for bulk micromachining, as they can
be anisotropically wet etched, forming highly regular struc-
tures. Bulk micromachining starts with a silicon wafer or other
substrates which is selectively etched, using photolithogra-
phy to transfer a pattern from a mask to the surface. Like
surface micromachining, bulk micromachining can be per-
formed with wet or dry etches, although the most common
etch in silicon is the anisotropic wet etch. Apart from wet
etching RIE (Deep Reactive lon Etching) is also used to re-
lease the MEMS structures. The most common RIE technique
used is SCREAM (Single Crystal Reactive Etching and Met-
allization process. Surface Micromachining requires more fab-
rication steps than Bulk Micromachining, and hence is more
expensive. It is able to create much more complicated de-
vices, capable of sophisticated functionality. Surface
Micromachining is suitable for applications requiring more
sophisticated mechanical elements.
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While IC technologies are used to advantage in MEMS pro-
cessing, the thermal and mechanical properties of MEMS
materials must be understood, measured, and optimized to
achieve accuracy and reproducibility. MEMS devices are now
well established in commercial markets which will continue to
grow in the foreseeable future. The future lies in Monolithic
integration of piezoresistive, capacitive, optical, and reso-
nant pressure sensors with controlling electronics or optics
thus producing A-Lab on Chip device. Suitable combinations
of micromachining and traditional methods, intelligent choice
of materials, and skillful packaging will be the criteria to suc-
cess
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1. Introduction

Today nanotechnology is being heralded as a frontier sci-
ence. Exploring novel functional nano structured materials
and enhancing their application domain is attracting optimum
research efforts. Advances in nanotechnology have ushered
in more sensitive detection systems in miniaturized formats,
for air and water quality monitoring. These sensing systems
allow simultaneous measurement of multiple parameters and
have real time response capability.

Of the various kinds of sensors, the relevance of gas sensing
systems can never be over emphasized. Alarmingly upward
spiraling levels of pollution that impact public health and
safety have generated a compelling need to scrutinize the air
quality through gas sensing. The sheer range of areas that
require gas sensing has propelled research work in this field.
Theoretically it is possible to use several materials for detec-
tion of gases. However, metal oxides being heterogeneous
and active materials, are eliciting growing interest for sensor
fabrication. Metal oxides can be conductors, semiconductors
or insulators. Among these, semiconducting metal oxides have
two unique features: mixed cation vacancies and adjustable
oxygen difficiency, which are the bases for creating and tun-
ing many novel electric, chemical, optical and magnetic prop-
erties [1].

Among Metal oxides, Zinc oxide (ZnO) is one of the most
prominently investigated nanomaterials for gas sensing, due
to its well established manufacturing techniques. ZnO has a
hexagonal wurtzite structure with lattice constants a= 0.324-
0.326 nmand c¢=0.513-0.543nm, high band gap energy (~3.4eV)
and large exciton binding energy (60 meV) at room tempera-
ture [2-4]. ZnO is an improtant functional Metal oxide semi-
conductor because of its outstanding optical, electrical and
piezoelectrical properties [5]. Its exceptional physical and
chemical properties have made it an ideal material for applica-
tions like photocatalysts [6,7], optoelectronic devices
[8,9], Transducers [10,11] and sensors[12-15]. It has been dem-
onstrated that ZnO is an excellent sensing material for detec-
tion of both oxidizing and reducing gases [16-22].

Many morphological varieties are prepared from metal oxide
semiconductors. Among them, QIlD metal oxide
nanostructures have several special features unique to them.
These salient aspects include very large surface-to-volume
ratio, dimensions comparable to the surface charge region,
greater stability due to high degree of crystallinity, lower power
consumption, simple preparation techniques, prospects of
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functionalizing their surface, tuning of the operating tem-
perature and use of catalysts for promoting probe specific
reactions [23-26].

Q1D ZnO nanostructures are excellent materials for produc-
ing quality gas sensors. This review article attempts to re-
flect huge efforts invested towards improving the vapour
phase preparation techniques of Q1D ZnO nanostructures,
multiple Q1D nano ZnO morphologies achieved, and Q1D
ZnO conductometric, Single Nanowire Transistor based and
Photo Luminesence (PL) based gas sensors.

2. Synthesis and growth mechanisms

The synthesis of Q1D nanostructures requires a preferred
direction along which the growth rate is higher. As with the
other nanomaterials, even ZnO nanostructures can be pre-
pared either by top-down approach or bottom-up approach.
Top-down method involves downsizing of the lateral dimen-
sions of 2D structures through lithographic techniques like
etching. This approach does not suit industry needs because
of high costs and long preparation periods involved. The
bottom-up technique achieves nanofabrication by integrat-
ing building blocks such as molecules or by chemical syn-
thesis employing growth methods like vapour phase trans-
port, solution based methods and electrochemical deposi-
tion.

The bottom-up approach yields high purity and good minia-
turization of the product at economical rates. There are innu-
merable bottom-up growth techniques explored till date for
nanofabrication. This review article focuses on vapour phase
growth, as it is the cheapest and most favoured preparation
mode for metal oxide Q1D structures. In this method, the
source material whose nanostructure is to be prepared, will
be evaporated first. Then these vapours are conveyed onto
and condensed on a substrate. The VS (Vapour-Solid) pro-
cess and the VLS (Vapour-Liquid-Solid) process are two im-
portant techniques of preparation in vapour phase growth.

2.1 Vapour-Solid Process (evaporation-condensation pro-
cess).

In the VS growth, the nano-wires crystallize by direct con-
densation from vapour phase without the use of a catalyst.
This anisotropic growth was initially ascribed to the pres-
ence of lattice imperfections. But when the growth of defect
free nanowires was observed, this explanation could not be
justified. There have been reports of nanowire growth rate
higher than the calculated rate of condensation from the
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vapour phase. This peculiar fact could possibly be due to the
adsorption of molecules onto non-wire faces, which later dif-
fuse to the principal growth surface of the wire [27].

In V-S process, the two main methods of vaporizing the source
material are the thermal vaporization and laser ablation. Dur-
ing thermal vaporization, elevated temperature is used to va-
porize the powder source material and the resultant vapours
condense on a particular substrate under predetermined ex-
perimental conditions. Source materials, growth temperature,
temperature gradient, substrate, gas flow rate and pressure
influence the morphology and phase structure of the product
[28]. The present review article focuses only on thermal va-
porization due to its simplicity and low cost.

The V-S technique was first used by Sears in 1955 to grow
mercury whiskers of diameter of ~200nm and length of 1-2mm
[29]. Since then abundant research efforts have been put forth
for the production of one dimensional nanostructures of vari-
ous materials. Wang and his coworkers have reported the
growth of ZnO single crystal ultralong nanobelts with typical
widths of 30-300nm, width to thickness ratio of 5-10 nm and
lengths of a few mms, by thermal evaporation at 1400° C [30].
In subsequent works they have also fabricated nanorings of
Shell thickness 10-30nm and diameter 1-4p [31], nanohelixes
of diameter 300-700nm [32] and nanosprings of radius ~500-
800nm [33] by VS process. Xubo song and associates have
synthesized ZnO nanonails by VS method at 440°C using O,
/Ar as the carrier gas. No metal catalyst or impurities have
been used in this preparation [34].

Though the VS process is a self catalytic growth technique
without needing external catalytic help, there are a few stud-
ies that have employed different growth conditions, such as
catalysts. For example, Wang X et al have synthesized ZnO
nanowires by vapour phase process by employing a thin film
of tin as a catalyst and reducing source temperature through
carbothermal reduction. As prepared ZnO nanowires had tips
devoid of catalyst. This has been considered to be an out-
come of VS process [35].

2.2 Vapour-Liquid-Solid process

Wagner and Ellis discovered the VLS process in 1964 for pre-
paring Silicon nanowhiskers, using Au particles as catalysts
and named the technique after the three phases involved in
this method: the vapour precursor, the liquid catalyst drop-
let, and the solid product. VLS is one of the most important
methods for preparing one dimensional nanostructures.

A catalyst forms a liquid droplet by itself or by alloying with
the growth substance and traps the growth species. Then the
growth material in vapour phase diffuses into the catalyst
droplets. It eventually precipitates at the growth surface giv-
ing rise to unidirectional growth [36]. Wagner has enlisted
the conditions to be satisfied by a catalyst for the successful
growth of nanostructures [37]. These include requirements
like, the catalyst must form a liquid solution with the growth
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compound, its distribution coefficient should be less than
unity, it must be chemically inert and its equilibrium vapour
pressure must be very small. Generally after the nanostructure
growth by VLS process, the metal catalytic particle is found
at the tip of the nanostructure.

Plenty of literature citing the use of Au as the catalyst in the
VLS fabrication of one dimensional nanostructures shows
that Au is the preferred choice for a catalyst. Initiating and
guiding the growth of ZnO nanowires has been first demon-
strated on a-plane orientated single-crystal sapphire sub-
strates using gold particles as catalysts [38]. Gao P X and
Wang Z L have used Sn as the growth directing catalyst for
forming ZnO nanorods [39].

An interesting comparative study involving the ZnO nanowire
growth using four different metal catalysts and substrates of
different materials, structure, and crystal orientation was car-
ried out by Zhu Z et al [40]. It was found that the growth type
depends on the choice of surface catalysts. For example, when
the Fe catalysts are used, the growth of ZnO nanowires may
take place by Vapour—solid process. In the case of Au, Ag,
and Ni catalysts, the wire growth occurs predominantly by
VLS process. This study revealed that, compared to noble-
metal catalysts, using transition metal catalysts triggers
growth at a relatively rapid rate and yields thicker wires with
higher aspect ratio.

The density of nanowires grown depends on the thickness
of the catalyst used. Hence a catalyst deposited on the sub-
strate either as separate dots or as a thin continuous film or
as disarrayed particles produces nanowires of different den-
sities over a large surface area. This has been shown in the
study by Wang X et al [41]. This work also dispels the long
held notion that the size of the catalyst particles decides the
width of the nanowires, showing that this is true only in the
case of small catalyst particles of size below 40nm.

Chen.Z. and coworkers showed theoretically that the smaller

the nanowire radius, the slower the growth rate [42]. Several
experiments have also supported this view. But this does not
appear to be the ultimate conclusion but seems to be true
only for particular growth conditions like temperature and
gas phase composition. D.S. Kim et al have prepared well
separated ZnO nanowires on GaN substrate using Au clus-
ters instead of Au particles. They found an inverse relation
between the length and diameter of the nanowire i.e.,
nanowires with smaller diameters grow faster than larger ones.
They attributed this unexpected result to the surface diffu-
sion of ZnO admolecules along the side walls of the nanowires
[43].

2.3 Solution phase growth

Solution phase growth is almost as popular as the vapour
phase growth. Solution phase growth employs methods such
as Solution-Liquid-Solid method (SLS), Template assisted
growth and Template free growth. SLS is very similar to VLS
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method except for the fact that the precursor in SLS process
is a solid. In the Template involved growth, the most com-
monly used templates are anodic aluminium oxide (AAO),
molecular sieves, polymer membranes and Carbon nanotubes.
This simple technique normally yields polycrystalline prod-
ucts. Template free growth encompasses surfactant assisted
growth, sonochemical mehod, hydrothermal method, orga-
nometallic method and the like.

2.4 Doping

The objective behind doping of nanomaterials is to modify
their morphological details as well as electrical, magnetic or
optical properties, with control. Doping produces effects that
differ from those achieved by metallic catalytic particles and
metal-oxide nanomaterials that yield heterostructures. Intro-
duction of dopants preserves the crystalline nature of the
one dimensional nanostructures. It also avoids formation of
precipitates and genesis of second phases.

Dopant addition is done by modifying the composition of the
precursor in the evaporation—condensation process, though
the capability of managing the amount of dopant eventually
introduced in the nanowires is limited [44].

In recent years, doping several elements into ZnO crystal
lattice and assessing the effect has been the subject of many
a study. The group III elements like Al, Ga, and In have been
used to replace Zn site to enhance n-type semiconductivity
[45-47]. Group I elements such as Li, Na, and K of small ionic
radii have been induced to improve the optical properties of
ZnO by occupying the interstitial site [48-50]. p - ZnO has
been tried by doping ZnO with V-group elements such as As,
P, and N has also been documented [51-54], and also doping
with Tm, Yb, and Eu using ion implantation has been reported
in the literature [55]. Conversion of the usually n-type ZnO
into p-type through doping is a very challenging deed. Very
recently, Lili Wu et al has investigated the possibility of ob-
taining p-type one dimensional ZnO nanobelts through
codoping of ZnO with N-In. It has been suggested that stable
p-ZnO could be attained if shallow donors could be reduced
[56].

3. Types of ZnO nanostructured gas sensors.

Q1D ZnO gas sensors can be configured mainly in three im-
portant types. They are the conductometric gas sensors,
Single Nanowire Transistors (SNWT) based gas sensors and
the Photoluminiscence (PL) based gas sensors.

3.1 Gas sensing phenomenon in conductometric sensors

Conductometric sensors are based on the resistance or con-
ductance variations effected by the their exposure to target
gases. For most semiconducting oxide gas sensors, the sens-
ing mechanism is surface controlled. The surface species and
the amount of oxygen ions (O, O, ,~ and O_*) on the
surface control the conductivity. On exposing the ZnO NWs
to air, Oxygen molecules adsorb on the surface of the ZnO.
Then an electron from the conduction band is captured form-
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ing oxygen ion and on the surface regions depletion regions
are created. In the temperature range 100°C to 500°C, the
adsorbed oxygen leads to ionized molecular (O, ~ ) or atomic
species (O, and O, *), depending on the temperature.
The reaction kinetics can be described as follows [57]:

0,47 On (1)
0,,7e?0,," 2
0,,.720,, 3)
0,1te?0,,’ “)
0,-te-?0, > %)

When a reducing gas like CO comes into contact with the
surface, the following reaction may take place:

€O, ?7CO (6)
CO,,t0,,?CO,, te- (7
The adsorbed gas accepts ionosorbed oxygen and changes
the electrical conductance of metal oxide. A change in the
density of ionosorbed oxygen brought about in this process
is detected as an increase in sensor conductance. For strongly
electronegative gases like NO,, the effect is to reduce sensor
conductance perhaps by direct adsorption:

NO,,,.?NO, ®)
e-+NO,  ?NO, - )
An increase in the surface potential that reduces the overall
conductance is effected by occupying the surface states,
that are much deeper in the bandgap compared to oxygen
[58]. This is the working principle behind conductometric
gas sensors. Conductometric gas sensors can be configured
either in FET device mode or in the usual resistor design. In
conductometric gas sensors, transduction involves the mea-
surement of DC resistance of the sensing material as a func-
tion of the atmosphere surrounding it. The response of the
sensing element towards the target gas is called the sensor
response. The response of an n-type semiconductor sensor
is defined as follows:

S= AR (for oxidizing gases) (10)
Rair

S= AG (for reducing gases) (11)
G

air
Where AR is the variation in sensor’s electrical resistivity, AG
is the variation in sensor’s electrical conductivity and R
and G, are the values that sensor shows in air.

3.2 Q1D ZnO conductometric gas sensors:

Seiyama and coworkers pioneered research in the field of
Metal oxide gas sensors in 1962 [59]. Since then tremendous
attempts have been made towards enhancing the sensing
properties of various semiconducting metal oxides. Among
Q1D ZnO nanostructured gas sensors, there is a relative abun-
dance of studies reporting the use of a mesh/web or array of
nanostructures rather than an individual nanoentity.

Very recently, Barreca et al have reported the preparation of
1D ZnO nanorods assemblies on AL O, substrates at low
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temperatures by plasma enhanced chemical vapour deposi-
tion (PR-CVD) and characterization of the sample by FE-SEM,
EDXS and XPS to find out its morphology and chemical com-
position. Conductivity tests for the detection of Carbon mon-
oxide, hydrogen and methane revealed very good responses,
directly dependent on the specific gas and the adopted con-
centration [60].

Qun Xiang and group have prepared an Ag nanoparticle em-
bedded ZnO nanorod samples by facile photochemical method
[61]. They made a gas sensing paste out of this product and
coated it onto an alumina tube with two platinum wires in-
stalled at both ends. This was followed by drying and sinter-
ing at 600°C for 2 hrs. A small Ni-Cr coil was passed through
the tube as a heater and provided the working temperature for
the gas sensor (Fig 1).

Ethanol, hydrogen, methane, ammonia, methanol, formalde-
hyde, carbon monoxide and acetone were the target gases.
Highest sensitivity and selectivity were found for ethanol.
The gas response of the Ag-ZnO nanorods (photochemical)
was found to be higher than ZnO nanorods doped with Ag

(impregnation) and pure sbirgraning

ZnO nanorods. More- T i "f

over, the long term sta-
rwﬂmm
s W h

bility of the gas sensor
was evident when it

: - ’ 5 -.'r':l' s
continued to work for “¥rsim wic %
100 days with no obvi-
ous change in its re-
sponse. This research
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Fig. 1. Sketch of the gas-sensor
structure [61]

work has successfully developed a new method of introduc-
ing catalysts on gas sensing materials.

Rout and coworkers prepared ZnO nanostructures of differ-
ent morphologies like nanorods, nanowires and nanotubes.
They used each of these for gas sensing. Of all these mor-
phologies, nanowire gas sensors gave highest response to
H, upto 10 ppm at low temperature of 150°C, especially when
impregnated with Pt [62]

Hwang et al have prepared highly crystalline ZnO-SnO, core-
shell nanowires by a two-step vapour phase deposition. The
gas response of these core-shell wires at 10ppm NO, at 200°C
and 300°C was found to be 66.3 and 12.4 which were ~33 and
8.9 times higher than the respective values for ZnO NWs [63].
The response and recovery time to 0.5-10ppm NO, were de-
creased by 15.8-65 and 5.0-11.4 times respectively when the
temperature of the sensor was increased to 300°C. A change
in temperature also brings about a change in the selectivity in
the gas sensing reaction. At 400°C, the sensor showed maxi-
mum detection to 200 ppm ethanol as compared to the other
gases. Their response was 7 times higher than that of pure
ZnO nanowires.

Yu Zhen Lv and coworkers have fabricated ZnO nanorods

based Triethylamine sensor by a simple solution route us-
ing dodecyl benzene sulfonic acid sodium salt as a modify-
ing agent. A study of the sensor response as a function of
operating temperature and the gas concentration showed that
higher the concentration, higher the response. The response
of this sensor was found to be superior to those made from
nanorods of SnO,, NiFe,O, and CoFe, O, nanocrystals as
detect TEA at very low concentrations [64].

Liang Peng et al studied the formaldehyde sensitivity of ZnO
nanorods irradiated with UV light. ZnO nanorods of diameter
~40nm showed maximum response to formaldehyde. This was
attributed to large surface to volume ratio and high
photogenerated charge carriers. The photovoltage results
show that the photo-generated charge efficiency of sensing
element decreases as the surface-to-volume ratio increases
or when the size of crystal decreases. Therefore, the particles
with highest sensitivity are of a certain size, not too large or
small [65].

Of late, several investigations have been devoted to scruti-
nize the efficacy of single Q1D ZnO nanostructures as gas
sensors [66]. O.Lupan et al have reported the preparation of
a single ZnO NW based nanoscale sensor for the selective
detection of hydrogen gas. The dependence of the gas re-
sponse on the diameter of ZnO NW sensors was studied
recording maximum response (about 34%) for a single wire
diameter of 100nm.UV irradiation of the sample facilitated
desorption of the gas and improved the recovery time, at
10ppm of H.,. This work elucidated the great potential of single
ZnO nanowires as gas Sensors.

3.3 Single Nanowire transistor (SNWT) based Q1D ZnO
gas Sensors

In several studies, one dimensional metal oxide nanowires
have been incorporated into electronic devices like FETs that
function as gas sensors. An oxidized p-type silicon substrate
supports the FET and the underlying conducting silicon acts
as the back gate electrode to vary the electrostatic potential
of the nanowire. Using lithographic techniques two metal
contacts, corresponding to the source and drain electrodes
are designed.

Source—drain voltage (Vds) and Drain current (I)) vs. gate
voltage (Vg) are noted. As metal oxides are n-type semicon-
ductors, for the typical I -V curves, an increase in conduc-
tance for Vg > 0 and a decrease in conductance for Vg <0 are
obtained [67]. The introduction of target gases around the

device alters its
conductance.
This is the prin-
ciple behind gas
sensing using
ZnO SNWTs. A
typical SNWT
is illuatrated in
fig.2.

silibcom hinglo ke

Fig.2 A Single NanoWire Transistor [67]
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Fan et al carried out chemical sensing studies with ZnO SNW
FET. They found that when the sensor was exposed to Sppm
NO,, the threshold voltage V_increased from-7.9 V (value of
V. in the carrier gas Argon) to -5.2 V. They also noticed that
when the gate voltage is made highly negative, about -60V,
NO, electrodesorption resulted and there was fast recovery
of conductance at room temperature [68].

The same researchers carried out chemical sensing studies
for gases such as O,, NO,, NH,, and CO using SNW ZnO
FETs. It was observed that SNW FET showed decrease in
conductance to NO,, NH,, and O, at room temperature. How-
ever, it showed an increase in conductance for NH, at 500 K.
This behavior was attributed to the shift in Fermi energy at
elevated temperature. Also, when exposed to CO gas mixed
with O, the device shows a conductance increase. Also, sen-
sitivity dependence on nanowire radius was demonstrated
using O, sensing as an example and it was shown that thinner
nanowire achieves higher sensitivity [69].

Q.H.Li and associates fabricated SNW ZnO FETs and exposed
it to high purity oxygen. From the transfer characteristics it
was found that the Source-Drain current decreased and V.
shifted towards positive direction as concentration of Oxy-
gen increased. The sensor being UV responsive, opposite
results were obtained for the same experiment when irradi-
ated with UV light [70].

3.4 PL based gas sensors

Photoluminescence based gas sensing is relatively a new area
that has not yet been explored extensively. The physical
change on which this mechanism rests is the alteration in the
photoluminescence sensitivity to the adsorbed molecules of
the target gases.

One dimensional ZnO nanostructures exhibit emission in the
visible region on exciting in the UV range. The typical photo-
luminescence (PL) spectrum of ZnO exhibits two emission
bands located at about 370-385 and 550 nm. The emission
band at about 370-385nm is typically originated from the ex-
citon combination of ZnO, and can be attributed to UV near-
band-edge emission. The lattice defects of ZnO, such as oxy-
gen vacancies, are known to cause a green emission at 550
nm [71]. The PL emission of ZnO nanostructure depends on
the fabrication conditions, morphological variations and an-
nealing temperatures in different environments.

There have been ample attempts to study the photolumines-
cence of pure and doped ZnO nanostructures but very few
investigations regarding the PL based gas sensing. Lettieri
and coresearchers have carried out studies regarding photo-
luminescence of ZnO nanowires in air as well as NO, diluted
in dry air. They have investigated the effect of temperature on
PL spectrum of ZnO nanowires in air and found that as tem-
perature increases, quenching occurs. On passing 10ppm NO,
diluted in dry air, there was a pronounced PL green emission
quenching. This implies that the origin of PL quenching lies
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in the introduction of non-radiative recombination paths for
surface electrons [72].
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Fig.3. Dynamic of PL quenching on ZnO nanowires
caused by NO, introduction [73]

Comini et al investigated the dynamic PL quenching in uni-
form ZnO NWs caused by the introduction of 16 ppm of NO,
in dry air [73]. PL spectra was taken every 5s and area below
the PL curve was calculated. This variation was plotted
against time [fig.3]. The response time was less than 30s. But
the recovery time was longer. This research group also stud-
ied PL quenching using other target gases like ethanol, CO
and humid air. CO did not inspire any response. However
when the target gas was changed from dry air to 30% humid
air, there was a 4% quenching and for 990ppm ethanol 7%
quenching was observed. Excellent electrical response also
has been observed for concentrations lesser than 200ppm of
NO, at low operating temperature of 100°C

The same authors in a subsequent investigation [74] have
found that the sensor was able to detect NO, values as low
as 0.1ppm in dry air. Time-resolved photoluminescence mea-
surements in presence of NO, showed small modification of
recombination rates and lifetimes. These findings support
the surface static quenching model, according to which the
gas molecules suppress a fraction of radiative transitions
and not simply of reducing their probabilities.

4. Conclusion

This review article presents the highlights of the recent and
important research endeavours regarding Q1D ZnO
nanostructures. In this article the vapour phase growth of
these structures has been dealt with in some detail, as it con-
tinues to be a preferred growth mechanism. A mention of
various solution phase growth processes has been made.
Doping that helps to tune the electronic, optical and mag-
netic properties of ZnO has been briefly elucidated. The prin-
ciple behind gas sensing application has been explained.
Research developments in the areas of conductometric, SNWT
based and PL based gas sensors have been featured suc-
cinctly.
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The accelerated progress in Q1D ZnO nanostructure prom-
ises commercially viable gas sensing devices in future,that
ensure quality, swift as well as satisfactory performance and
cost effectiveness. To this end, the literature survey indi-
cates that the future research should focus on specific areas
like the development of a growth process that incorporates
the best features of top-down and bottom-up approaches,
comparative studies between the efficacies of QID
nanostructures and thin films as gas sensors, finding appro-
priate metal contacts and improving the selectivity in con-
ductometric sensors, probing the possibility of fabricating
multi target gas sensors, intense work regarding PL based
sensors and better understanding of the underlying phenom-
ena.
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INTRODUCTION

The genus Senna (previously described as Cassia) is a
pantropical shrub of the family leguminosae comprising of
more than 300 species (Randell and Barlow,1998). It is widely
distributed in the tropical countries such as USA, India, Thai-
land, Malaysia, Indonesia and the Australian region. It is a
robust annual plant 35 — 70 inches or taller with an erect,
somewhat ribbed stem bearing several stout, ascending
branches. The alternating leaves are 4 to 7 inches long and
dark green. The flowers are yellow, pea-shaped and borne on
upright spikes on the top of the plant. The seed pods are
smooth and nearly 2 inches long. They are light green when
young, becoming nearly black when ripe.

This species of plants are reported to contain alkaloids, sito-
sterols, anthraquinone glycosides, tannins and flavonoids.
Various species of Cassia are reported to have laxative, pur-
gative, antidiabetic, anti-inflammatory, antimicrobial, antifun-
gal, hepatoprotective, antipyretic, antineoplastic, antimalarial,
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antiasthmatic, antiviral and wound healing properties. In the
Ayurvedic system of medicine these plants were also used
for the treatment of fever and headache. Cassia, and about
hundreds of species of this genus which are distributed all
around the world and many of them which occur in India.

MATERIALSAND METHOD

Fresh leaves of C. spectabilis were collected and fresh leaves
of Cassia spectabilis was mixed with methanol and contents
were filtered through Buchner’s funnel in a conical flask and
it was further concentrated by rotary flash evaporator at 39-
40°C till the solvent got completely evaporated and extract
settled down to bottom. The residual methanol from the ex-
tract was evaporated after keeping the extracts in a petri dish
in a vacuum oven at 60°C at the pressure of 25 psi.

Phytochemical analysis of the Cassia spectabilis leaf extract
was carried out using HPTLC technique (Wagner ez al., 1984)
for the presence of alkaloids, anthracenes, bitter principles,
glycosides, flavonoides, saponins and coumarins.
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The study was conducted on Wistar albino rats (six per
group, weighing 200£20 g) to test the anti-inflammatory ac-
tivity of methanol extract of Cassia spectabilis by the forma-
lin -induced paw oedema the method described by Hossein
and Hani, (2002). Rats were divided into groups of five con-
sisting of six animals in each group. The rats that received
oral doses of methanol extract of Cassia spectabilis were
fasted with free access to water for 12 h prior to the test. The
skin thickness of right hind paw was measured using vernier
callipers. The inflammation was produced by subaponeurotic
injection of 0.1 ml of 2 % formaldehyde in the right hind paw.

Group Dose type Dose
Group | 20% DMSO 2 ml
Group II Extract 25 mg/kg
Group 11 Extract 50 mg/kg
GroupIV | Extract 100 mg/kg
Group V Aspirin 300 mg/kg

The change in skin thickness was measured using vernier
callipers after 3 h

Percent
inhibition =

1- Percent swelling of drug-treated group

X 100
Percent swelling of control group

and the percent swelling of the paw was determined using the
following equation:

Percent swelling = (V-Vi/Vi) X100

Where V is the paw volume 3 h after the formalin injection and
Viis the initial paw volume (DiRosa et al., 1971 and Gopalkrisna
et al., 2006). The average paw swelling in the group of the
drug-treated rats was compared with control rats and the
percent of inhibition of the edema formation was determined
using the following equation:

The t-test was used to statistically compare the difference in
the anti-inflammatory activity (percent inhibition) observed
after the application of the different doses, or formulation of
Cassia extract was tested.

RESULTS AND DISCUSSION

Phytochemical analysis of the Cassia spectabilis leaf extract
was carried out using high performance thin layer chroma-
tography technique (HPTLC) and found positive for pres-
ence of alkaloids, anthracenes, flavanoids, bitter principle and
coumarins. This finding is in contrast with the findings of
Claudio Viegas et al. (2004) reported that the flowers of Cas-
sia spectabilis had three new piperidine alkaloids Similarly,
Ayo and Amupitan (2007) reported Cassia spectabilis con-
tained sennosides, rhein emodin, aloe-emodin, 1,3,7-trihy-
droxy-2-methyl anthraquinone. Nanik ez al. (2006) reported a
dimer flavonoid from the acetone extract of the stem bark of
Cassia spectibilis.

The anti inflammatory activity of the, methanol extract of
Cassia spectabilis was evaluated by formalin induced rat paw
oedema method. The extracts were tested at three different
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dose levels (25, 50 and 100 mg/kg). The results showed that
the methanol extract with a dose of 100 mg/kg showed a maxi-
mum anti-inflammatory activity of 43.55+2.67% as compared
to the reference drug aspirin, which showed 68.14£1.87% in-
hibition of formalin induced rat paw edema at third h.

Methanol extract with two different doses 25 and 50 mg/kg
showed 22.95+2.68 and 29.23+2.37% inhibition respectively.
Cassia spectabilis produced significant (P<0.001) anti-inflam-
matory activity at all the tested doses when compared with
vehicle control. Many plant extracts exhibited anti-inflamma-
tory activity which was attributed to the presence of fla-
vonoids (Ramesh ef al., 1998) such as, quercetin, luteolin,
hesperidin and biflavonoids which produced marked anti-
inflammatory activities (Mishra ef al., 2001). The methanol
extract of the plant Cassia spectabilis also had flavonoid as
one of the major phytochemical constituent for which the
anti-inflammatory activity might be attributed. The role of the
other phytochemical constituent in the plant like
anthroquinones in the anti-inflammatory activity could not
be ruled out.

The above findings are in accordance with the finding of
Viegas et al. (2008) who reported that carrageenan-induced
rat paw edema, only (-)-spectaline exhibited an anti-inflam-
matory profile, showing an ED, value of 56.6p mol/kg. In the
formalin-induced pain, only LASSBio-776 was able to inhibit
by 34.4% the paw licking response of the inflammatory phase.

SUMMARY

The present study was conducted to evaluate the pharmaco-
logical properties like anti-inflammatory. The phytochemical
analysis of the Cassia spectabilis leaf extract revealed for
the presence of alkaloids, anthracene derivatives, flavonoids,
bitter principles and coumarins.

Cassia spectabilis produced significant (P < 0.001) anti-in-
flammatory activity at all the tested doses when compared
with vehicle control.

This result indicated that Cassia spectabilis leaf extract with
adose of 100 mg/kg produced maximum inhibition of formalin
induced paw oedema which was comparable to standard drug
aspirin.
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Introduction

The microhabitat differences in a closely related species are
an important approach. These species coexisting in nature
are of special interest to ecologists to understand the similari-
ties and differences among species. Discovery of the mecha-
nism which underlie their coexistence provide information on
whether niche differences are essential for multi species equi-
librium (Nunney, 1990). Drosophila is the most frequently
used animal to measure different facets of fitness. The envi-
ronmental condition at which species can carryout its vital
life stages will directly influence its geographical and habitat
distribution. Fecundity is a major determining factor and fit-
ness (Roff, 1992; Stearns, 1992) an important problem of study-
ing egg production and fertility traits, in general is their sen-
sitivity to environmental variations. Montium a subgroup of
Drosophila is one such coexisting, widely distributed together
with the wealth of species diversification made the montium
subgroup an attractive system for evolutionary studies. Lit-
erature survey, ecologically, biochemically and at molecular
level studies revealed that they are closely related. However,
diversification of species depends upon how an individual
species responds to different environmental condition, com-
peting individual etc. Conversely, in a given environment how
an individual species perform or carrying capacity of an indi-
vidual plays an important role for the survival. Present study
is an attempt to understand carrying capacity in terms of fer-
tility of three species namely D. melanogaster, D. jambulina
and D. kikkawai.

Materials and Methods

Fly stocks used for the present analysis was D. melanogaster
and its montium subgroup such as D. jambulina and D.
kikkawai. They were maintained in quarter pint milk bottles
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containing wheat cream agar medium seeded with a granule
of live yeast at 20jA10C with 75% relative humidity. The
stocks were subjected to analyze fitness parameters such as
fecundity, male fertility and female fertility.

Fecundity

Fecundity was analyzed by following the modified proce-
dure of Ramachandra and Ranganath, 1996. Virgin males and
females were isolated within 3hr of eclosion and aged for five
days. Pairs of flies were put into a food vial (2.5¢cmX9.5¢m)
containing 6ml of food medium. 25 replicates were maintained
for each species. A pair of flies from each vial was transferred
to fresh vial and number of eggs laid by each female was
recorded regularly.

Fertility

It was assessed by using the modified procedure of Singh
and Chatterge, 1987. Virgin females and males were collected
from all the three groups and aged for five days. A pair of flies
was transferred into a food vial (2.5cmx9.5cm) containing
approximately 6ml of wheat cream agar media. Like wise 10
replicates were maintained for each group. Male fertility was
assessed by providing virgin females to males once in three
days. For female fertility, vials with fresh media were pro-
vided everyday until death. As soon as the emergence be-
gins from previous vials, male and female flies were counted
and recorded once in 24h.

Statistical analysis
Data obtained from fecundity, male and female fertility was
subjected to one way ANOVA using SPSS 11 software.

Results
Fecundity
MeanjASE of fecundity in three species is depicted in Table. 1.
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There is significant differences among three species with
F=19.307 (P<0.05) and df=74. The eggs laid by 25 pairs of flies
were 14,613, 15,746 and 7,036 respectively in D. melanogaster,
D. jambulina and D. kikkawai. Fecundity is depicted in Fig.1.
Pairwise comparison has shown that fecundity was greater in
D. jambulina when compared to other two species. However
in D. melanogaster fecundity is more than D. kikkawai.

Male fertility

The results of male/female fertility are depicted in Table.1.
The number of viable offspring’s produced by males of three
species are 5,896, 2,829 and 1,054 D. melanogaster, D.
Jjambulina and D. kikkawai. Male fertility was more in D.
melanogaster than other two species (Fig.2). Mean differ-
ence is statistically significant with F=61.818 (P<0.05) and
df=29. Interestingly there is no difference in sex ratio among
all the species.

Female fertility

The total number of individuals produced by females was
4,961, 3,557, and 1,123 in D. melanogaster, D. jambulina and
D. kikkawai respectively. Mean difference is statistically sig-
nificant with F=14.713 (P<0.05) and df=29. Intraspecies differ-
ence between sex is non significant. Pairwise comparisons
are significant. D. melanogaster with highest fertility the op-
posite is true in D. kikkawai (Fig.3).

Discussion

The estimation of fitness is the first step in understanding the
adaptive evolution of a population (Yamazaki, 1984). The fit-
ness of a genotype is defined as the average number of prog-
eny left by the carriers of the genotype relative to the other
genotype in a given environment. Drosophila is the most
frequently used animal to measure different facets of popula-
tion fitness (Ramachandra and Ranganath, 1996; David et al.,
1983, Markow, 1996; Shakunthala, 2000). An important prob-
lem of studying egg production and fertility traits in general
is their sensitivity to environmental variation (Krstevska and
Hoffmann, 1994). In a given environment performances of the
species varies. Here the two sympatric species has been com-
pared to their egg laying capacity, ability to produce fertile
offspring’s. The present study has revealed that egg laying
capacity seems to be more in D. jambulina compared to other
two species. There is 50% more eggs observed in D.
melanogaster compared to D. kikkawai. Statistically it is
highly significant. Though there are closely related but dif-
ference in their ability to lay eggs in a given environment.
Fecundity is also strongly influenced by environmental fac-
tors temperatures, densities, nutrition etc. (David et al., 1983;
Markow, 1996). Further, several reports showed that a given
females fecundity can be influenced by her genetics, body
size, age and also by her partner (Partdrige ez al., 1986; Pitnick,
1991; Hoffmann and Harshman, 1985). In the present study
number of viable individuals produced was greater in D.
melanogaster and decreased in montium species. More prog-
eny is directly proportional to the duration of copulation
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(Macbean and Parsons, 1967; Speiss, 1970; Sisodia and Singh
1996). There is a positive correlation between mating activity
and fertility in certain species (Maynard Smith 1956; Singh
and Chatterjee, 1987). Several studies also have demonstrated
the importance of male and female fertility in Drosophila
(Kvelland, 1965; Fowler and partridge, 1989).

Conclusion

Even though these species were morphologically closely re-
lated and belongs to the subgroup of melanogaster species
group, they showed a significant difference in their fitness.

There was remarkable reduction in fecundity, male, female
fertility in montium subgroup when compared to the D.
melanogaster.

Though D. melanogaster showed less fecundity, they pro-
duced more fertile individuals when compared to the other
two species.
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Table.1. Mean+SE of fecundity, male, female fertility in D. melanogaster, D. jambulina and D. kikkawai

Species Fecundity Male fertility | Female fertility
D. melanogaster| 584.52+34.2627 | 589.60+18.15 496.10+40.89
D. jambulina 629.84453.222 282.90+49.64 | 355.70+73.57
D. kikkawai 281.44+39.6101 | 105.40+10.88 112.30+24.58
F-ratio 19.307 61.818 14.713

df 74 29 29

P<0.05-Significant
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Male fertility is more in D. melanogaster than other two
groups.

Female fertility is also more in
D. melanogaster when com-
pared to D. jambulina and D.
kikkawai.
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Abstract: Earthworms are recognized important to plant litter
decomposition and fertility of soil and their role is complex,
which involves the assistance of microorganisms. Earthworm
casts contain large amounts of soluble nitrogen, phosphorus
and organic carbon and burrow linings may be expected to be
enriched by these elements. Earthworm burrow wall hence
creates a favorable microhabitat for the soil microflora. One of
the major nutrients for plants, phosphorous plays an impor-
tant role in plant metabolism by supplying energy required
for metabolic processes. P. solubilization ability of microor-
ganisms is considered to be one of the most important traits
associated with plant nutrition. Phosphate solubilizing bac-
teria (PSB) posses the ability to solubilize insoluble inorganic
phosphate and make it available for plants. These bacteria are
involved in a range of processes that affect the transforma-
tion of soil P and are thus are an integral part of the soil P
cycle. They are effective in releasing inorganic and organic
pools of total soil P through solubilization and mineralization.
These bacteria convert phosphorous into soluble forms by
phosphatase enzyme and produce amino acids, vitamins and
growth promoting substances like indole acetic acid (IAA)
and gibberellic acid (GA3) which help in soil fertility. The use
of PSB as inoculants increases the P uptake by plants.

The present study focuses on isolation and screening of phos-
phate solubilizing bacteria from burrow wall soil of two spe-
cies of earthworms, viz., Lampito mauritii and Pontoscolex
corethrurus. Mineral phosphate solubilizing activities of the
isolates were tested on tricalcium phosphate medium by de-
termining the hydrolyzing capacity value of the isolates. The
phosphatase activity and IAA production of the isolates were
also studied. Higher PSB were isolated from P.corethrurus
with the 30 days upper burrow wall soil showing the maximum
number. 89 percent of bacteria isolated from the 45 days up-
per burrow wall soil of L.mauritii were PSBs. Phosphatase
activity of these isolates was associated with the release of
organic acids and a drop in the pH of the medium. Isolates
from the burrow wall soil showed better phosphatase activity
at different pH and temperature and also higher IAA produc-
tion.

INTRODUCTION

Phosphorus is second only to nitrogen in mineral nutrients
most commonly limiting in soil and growth of plants. It is an
essential element for plant development and growth making
up about 0.2 % of plant dry weight. Phosphorous being the
major nutrients for plants plays an important role in plant
metabolism by supplying energy required for metabolic pro-
cesses (Lal, 2002). Plants acquire P from soil solution as phos-
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phate anions. However, phosphate anions are extremely re-
active and may be immobilized through precipitation with
cations such as Ca?"Mg?", Fe** and AI**, depending on the
properties of a soil. In these forms, P is highly insoluble and
unavailable to plants. Phosphorous has to be converted into
soluble forms by phosphatase enzyme such as acidic and
alkaline phosphatases. A great variety of enzymes are pro-
duced by soil microorganisms, during their metabolism
(Acosta-Martinez, 2000). Several scientists have reported the
ability of different bacterial species to solubilize insoluble
inorganic phosphate compounds, such as tricalcium phos-
phate, dicalcium phosphate, hydroxyapatite, and rock phos-
phate. These bacteria are called has phosphate solubizing
bacteria (PSB) which posses the ability to solubilize insoluble
inorganic phosphate and make it available for plants. These
bacteria are involved in a range of processes that affect the
transformation of soil P and are thus are an integral part of
the soil P cycle. They are effective in releasing inorganic and
organic pools of total soil P through solubilization and miner-
alization. These bacteria convert phosphorous into soluble
forms by phosphatase enzyme and produce amino acids, vi-
tamins and growth promoting substances like indole acetic
acid (TAA) and gibberellic acid (GA3) which help in soil fertil-
ity. The use of PSB as inoculants increases the P uptake by
plants since soil phosphatases hydrolyze phosphate and make
it available to plants. Thus, phosphatase activity measure-
ment provides an index of potential availability of phosphatase
insoil (Mansell, 1981).

PSB are commonly isolated from soil. An important compo-
nent of the soil is the earthworms. Earthworms which are
recognized as important to plant litter decomposition and
fertility of soil play a complex role which involves the assis-
tance of microorganisms. Earthworm casts contain large
amounts of soluble nitrogen, phosphorus and organic car-
bon and burrow linings may be expected to be enriched by
these elements. Earthworm burrow wall hence creates a fa-
vorable microhabitat for the soil microflora and plants. Among
3000 species of earthworms distributed all over world and
about 384 species are reported in India (Julka et. al, 1986).
Lampito mauritii is the most widely distributed earthworm in
India, reported from different agro-ecosystems.
Polypheretima elongata, Perionyx excavatus, Pontoscolex
corethrurus and Dichogaster bolaui are the other earthworms
having wider distribution in the country next to Lampito
mauritii (Lee, 1985).

Lampito mauritii has a length of 72-152 mm, diameter of 3.5-
5.5 mm and 126-179 segments. Color dorsally is grayish,
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brownish or yellowish with purplish tinge at the anterior end.
Its ability to withstand a wide range of temperature, soil mois-
ture content , adaptability to coexist with a wide range of
other species of earthworms, the wide choice of food niches
explain its large distribution (Kale 1997).

Pontoscolex corethrurus another tropical geophagous
endogeic earthworm species are medium-sized pale earth-
worms that colonize the upper mineral soil and ingest organic
matter together with large amounts of mineral soil. They are
identifiable by their calciferous glands. P. corethrurus repro-
duce only at temperatures between 23 and 27 °C, being of low
activity in soils with low field capacity of water retention (pF
2.5). However, they have great capacity to adapt to soils of
different pH values; texture and organic matter content
(Bernardes et al., 1997) and have a short reproduction cycle,
therefore being able to multiply themselves faster than the
other types of earthworms. It is found throughout India and
its distribution has been associated with a wide-ranging tol-
erance to different soil types and environments (Madge, 1965;
Lavelle, 1978; Lee, 1983; Dash and Patra, 1979).

The increased amount of inorganic phosphorous released
during cast deposition was related to and preceded by in-
creased microbial and phosphatase activity (Sharpely and
Syers, 1976). High PO, content in casts supports phosphatase
availability which is required for growth of root, microbial
enhancement and in turn, may help drive biological nitrogen
fixation (Sharpely and Syers, 1976). Recently, enhanced phos-
phate content in the soil and press mud casts of L.mauritti
has been reported. Satchel and Martin (1984) have found di-
rect correlation between microbial population and enzyme
activity. Microbes like Pseudomonas and Bacillus species
are reported to mineralize phosphate (Dubey and Maheshwari,
1999).Reports suggest that enhanced phosphatase activity
in the casts with more microbial population is of microbial
origin rather than by the epithelium of the gut of the earth-
worm (Vinotha, 2000).

This study involves the isolation of PSB from the burrow wall
of Lampito mauritii and Pontescolex corethrurus.

METHODSAND MATERIALS

Soil samples were collected from burrow wall soil of L.mauritti
and P.corethrurus at an interval of 30 and 45 days and at a
depth of 15 cm and 15-30 cms. These soils were air dried and
used for isolation of PSB. Pikovskaya medium was used for
isolation, enumeration and maintenance of PSB. Aliquots of
serial diluted soil samples (10-%)were pour plated on the above
agar medium containing suspended insoluble phosphate com-
pound (tricalcium phosphate) and bromothymol blue indica-
tor. Bacterial colonies causing clear phosphate solubilizing
halo zones by a turbid white background were selected and
isolated. The HC value, phosphatase activity at different pH
and temperature and the IAA activity was estimated in the
isolates. HC value on the Pikovskaya’s agar is indexed as the
diameter of the colony plus the clear zone around it divided
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by the diameter of the colony (Hankin and Anagnostakis,
1977; Hendricks et al., 1995).

The phosphorous solubilization potential of PSB strains was
tested in vitro by estimating available phosphorous in the
Pikovskaya’s broth added with known amount of tricalcium
phosphate as a substrate. The flasks were inoculated with
culture broth of cultures at OD 0.2(A,,,)). Uninoculated flasks
were used as control. The flasks were incubated at 30°C for 3,
5 and 7 days. Sml of the culture was centrifuged and the
supernatant was tested for the phosphatase activity follow-
ing the procedure of Tatabai and Bremner 1969. The phos-
phatase activity was calculated by referring to a standard
graph prepared with p-nitrophenol. The IAA production abil-
ity of isolates was studied by inoculating into modified
Pikovskaya’s broth containing 1% tryptophan as a substrate.
The cultures were incubated at 37°C on shaker incubator with
gentle agitation of 150 rpm for 3 days. After 3 days the culture
broth were centrifuged and the supernatant was used for
estimation of IAA (Tien ef al. 1979). Commercial [AA was
used for standard graph. Selected isolates from L.mauritti
and P.corethrurus burrow wall and control soil showing high
HC value and phosphatase activity were used for further
study. Phosphatase activity and titrable acidity at different
pH and temperature was estimated for 3, 5 and 7 days. The
Pikovskaya’s broth with pH range from 4, 5, 6, 7, 8 and 9 and
temperature range from 20°C 30°C, 37°C, 45°C and 55°C was
used for this study.

Result

PSB were isolated from earthworm burrow wall soil and con-
trol soil at 2 intervals of 30 and 45 days from 2 earthworm
species viz L.mauritti and P. corethrurus. The burrow wall
soil of L. mauritti 30 days and 45 days lower burrow wall soil
sample showed very less % of PSB compared to control. The
lower control soil of 30 days showed 9.17% of PSB and upper
control 30 days showed75% PSB where as lower control 45
days showed 77% PSB and upper control 45 days 18.6%. It
was significant that the upper burrow wall soil of 45 days
showed highest percentage of PSB (88.88) among all sample
tested (Graph 1). Among samples from P.corethrurus the up-
per burrow wall soil 30 days showed 100% PSB where as
lower sample showed 66.6% PSB. The control soil from both
upper and lower showed lesser percentage of PSB compared
to burrow wall soil i.e. 25% and 50% respectively. Among 45
days burrow wall soil sample the higher % of PSB was iso-
lated from upper sample 45 days (70%) followed by lower
sample 45 (50%) both lower and upper control soil sample
shower 33.3% of PSB (Graph 1). Fourteen isolates from
L.mauritti and 10 isolates from P. corethrurus were identified
by Gram staining. Most of the isolates were Gram + sporulat-
ing and non sporulating rods.

In L.mauritii the highest HC value was seen among isolate
from control soil (2.5). Among the isolates from burrow wall
soil of L.mauritti, highest activity was seen in LUS-6 (2.14)
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followed by LUS-2 (2.07). Among isolates from P.corethrurus
higher HC value was seen in isolate from burrow wall soil
sample. Isolate PUS-10 showed high HC value of 2.66 and
PLS-1 showed 2. PUS-10 though showed high HC value, did
not show high phosphatase activity and hence was not used
for further study (Graph 2).

The phosphate utilizing bacteria isolated from earthworm
burrow wall soil was assayed for [AA activity. Isolates LLS-4
from burrow wall soil produced the highest TAA (117.25mg/
ml) among both control and sample followed by LUC-5
(116.5mg/ml) which was isolated from control soil. Most other
isolates from burrow wall soil produced lesser IAA compared
to isolates from control soil. TAA was estimated in 6 isolates
from burrow wall soil of P.corethrurus and 4 isolates from
control soil. Highest IAA production was seen in isolates
PUS-9(93.5 mg/ml) followed by PLS-8(87.55 mg/ml) and PLS-
2(84.9mg/ml), all burrow wall isolates. Our results show that
most isolates from burrow wall soil from P.corethrurus pro-
duce more TAA than the isolates from burrow wall soil of
L.mauritti (Graph 3).

Among the 14 isolates from L.mauritii and P.corethrurus, 4
each from burrow wall soil and 1each from control soil were
used to study the effect of pH and temperature on phos-
phatase activity. A reduction in the pH of the medium and
increase in the titrable acidity was noticed in all isolates in
Pikovskaya’s broth. All isolates showed minimum phos-
phatase activity at day 3 at all temperature studied (Table 1).
Isolate LUS-2 showed higher enzyme activity of 0.20IU at
45°C, day 5 and high activity at 20°C, 30°C and 55°C on day 5
and 7. All isolates showed good enzyme activity almost equal
on day 5 and day 7 at 20°C, 30°C and 55°C. Among the burrow
wall isolates from P.corethrurus the highest activity was seen
in PUS-5 day 7, 55°C (0.351U). All other isolates showed high
activity at the temperature 20°C, 30°C, 45°Cand 55°C on day 5
and 7. Isolate PLS-4 showed least activity at all temperature
among all isolates. The isolate PLC-4 from control soil showed
very less activity at all temperature except 20 and 45°C on day
5and7.

Isolate LUS-2 showed maximum activity among all isolates
from L.mauritti pH 5 day 7 and pH 6 (0.18IU) day 5 (Table 2).
On day 3 all isolates from L.mauritti produced maximum phos-
phatase activity at pH 6 and 8. Isolates LUS-3 showed high-
est phosphatase activity among the isolates tested with 0.04IU
at pH 6 followed by 0.03IU at pH 8. Among the four isolates
from burrow wall soil 3 isolates viz., LUS-2, 5 and 3 showed
higher phosphatase activity compared to control soil isolates.
The highest phosphatase activity was observed at pH 9 by
PUS-9 (0.06IU). Isolate PLS-2 showed highest activity at pH 9
of 0.07IU atday 7. Isolate LUS-7 also showed maximum activ-
ity at pH 8 0.091U at day 7 though activity was much less
compared to isolate LUS-2 showed higher activity at pH 9
and LUS-5 showed high activity at pH 8, the isolate from
control soil LCC-6 showed highest at pH 8 day 7 but the
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amount produced is less than burrow wall isolates. In P,
corethrurus the highest activity was seen by isolate PLS-8 at
pH 6 day 7 and PLS-2 day 7 pH 9(0.071U). Isolate PUS-9 showed
highest activity at pH 9 day 5 and PUS-5 both at pH 6 and pH
8 day 7(0.06IU). Isolate PLC-4 from control soil showed very
less activity.

Discussion

The earthworm-microbe interactions in terrestrial ecosystems
are known to influence soil fertility and plant growth by chang-
ing soil nutrient cycling and the physical environment. The
increase of phosphorous in soil that passes through the in-
testinal tract of earthworm is probably due to several factors
(i) a significantly great pH of gut contents along the earth-
worm intestinal tract ( Barois and Lavelle 1986) ; (ii) large
amount of mucus secreted in earthworm gut, which releases
carboxyl groups from carbohydrates compounds that can
block and compete for phosphorous sorbing places, and in
turn, increases soluble phosphorous; (iii) an increase in the
microbial activity during digestion processes (Lopez-
Hernandez et al 1993). Reports suggest that the plant phos-
phorous uptake was upto three times higher in the presence
of P. corethrurus. The higher concentration of phosphorous
found in earth worm casts in the available form, especially
H,PO, and HPO,, are usually beneficial for plant growth
(Mackay et al 1983).

Our study showed a high percent of bacteria with the ability
to produce the enzyme Phosphatase in the burrow wall soil
compared to control soil with the upper burrow wall of P.
corethrurus showing 100% PSB. A study of PSB from seawa-
ter and sediment samples from various sites around the In-
dian Peninsula showed that 14% of the isolates had the abil-
ity to solubilise Phosphate (De Souza et al, 2000). Our results
show contrasting percentages of PSB in L.mauritii and
P.corethrurus. In the burrow wall soil of L.mauritii the per-
centage of PSB isolated was less compared to the burrow
wall soil of P. corethrurus.

There is increasing evidence that PSB improve plant growth
due to biosynthesis of plant growth substances than their
action to release available phosphorous (Ponmurugan and
Gopi, 2006). Our result on the production of growth promot-
ing substances indicated that all isolates were able to pro-
duce phytohormones such as TAA. All the strains of
phosphobacteria were able to solubilize inorganic phosphate.
A reduction in the pH of the medium and increase in the
titrable acidity could be due to the secretion of organic acids
by PSB. Phosphate solubilizing bacteria are capable of pro-
ducing physiologically active auxins that may have pro-
nounced effects on plant growth. The cultures release greater
quantities of IAA in the presence of a physiological precur-
sor, tryptophan, in a culture medium. Production of IAA var-
ies greatly among different species and is also influenced by
culture conditions, growth stage and availability of substrate
(Brown, 1972; Vijila, 2000) our results show that isolates from
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earthworm burrow wall of P.corethrurus produce more IAA
compared to the isolates from L.mauritii.

PSB strains isolated from burrow wall soil of L.mauritti and
P.corethrurus were able to grow and solubilize phosphates
from Pikovskaya’s broth. The increased bacterial growth with
decrease in pH and production of organic acids resulted in
considerable amount of phosphorous solubilized. There was
clear relationship established between bacterial growth and
phosphorous solubilization. These results are consistent with
the report of Rodriguez Fraga (1999), Whitelaw (2000), Jeon et
al (2003), Maliha et al. (2004) and Chen e? al. (2006), which
showed that solubilization of Ca-P complexes were mediated
specially by the decreasing pH of the medium. Joseph and
Jisha (2008) indicated that phosphate solubilizing organisms
are capable of reducing pH of culture medium. Reports sug-
gest that the increased amount of inorganic P released during
cast deposition was related to and preceded by increased
microbial and phosphatase activity (Vinotha, et al. 2000). A
similar activity is also possible in the burrow wall since not all
earthworms cast at the soil surface; most species that deposit
casts do so in their own burrows. Our results show that the
isolates from the burrow wall produce more IAA and show
increased phophatase activity than the isolates from the con-
trol soil.

We conclude that bacteria in the burrow wall soil have better
ability to produce plant growth promoters and Phosphatase
activity thereby increasing soil fertility and plant growth.
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Graph 1: Percentage of Phosphate Solubilising Bacteria isolated from Burrow wall and control soil of L.mauritii and
P.corethrurus
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isolated from Burrow wall and control soil of L.mauritii and
P.corethrurus
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Table 1: Effect of pH on Phosphatase activity of isolates from Burrow wall and control soil of L.mauritii and P.corethrurus

Phosphatase activity of isolates from Earthworm burrow wall at different pH and days

|pH 5 6 7 8 9

day 3 |day 5|day 7 |day 3|day 5 |day 7|day 3|day 5|day 7 |day 3 |day 5|day 7 |day 3|day 5|day 7
L.mauritii
Lus-5 | 1.12) 1.92 2.72
Lus-7 | 0.00] 0.00] 1.23
LUs-2 | 1.38) 2.72 IEE44
LUS-3 |} 0.00f 2.72] 1.39
LLc-6 | o.00f 3.68] 0.00
P.corethrurus

PLs-8 | 1.12] 1.12) 357
Pus-9 § 3571 1.12] 0.00
PLS-2 § 1.12] 1.17) 117
Pus-5 | 0.00] 1.17F 5.39
PLC-4 | 1.01] 245 4.21

3.00] 1.76] 1.33] 021] 037002l 3526.93 736 2.20) 368
3.000 4.756.56) 0.43] 1.38] 1.12) 2.08] 272 [H2.16] 1.12J4.75
4 0080 N 3.95] 053] 2.50] 1.17) 3.20) 3.208.37) 2.20[8.48
5380 1761 1.23) 0371 1.38] 1330 4.42] 3.20f 320
3.000 2830 2.72) 037] 0531 1.12) 2.080 3680 5.65

0.00] 208039 1.01) 2.99] 1.12) 218 4.91] 3.0
0.00] 0.00W6.67) 0.80] 1381 1.01) 22904910 539
2290 2830421 0850 3.041 096) 1.120 4211 5.39) 3361 4.64
1121 15507.95) 0371 1.921 181 1.06] 203 W7.95
0.00] 0.00] 3.20] 032 I 235) 000443 421

Table 2: effect of temperature on Phosphatase activity of isolates from Burrow wall and control soil of L.mauritii and
P.corethrurus

Phosphatase activity of isolates from Earthworm burrow wall at different Temperature and days

[Temp 20 30 35 45 55

day 3 |day 5 |day 7 |day 3|day 5 |day 7|day 3 |day 5|day 7 |day 3 |day 5|day 7 |day 3|day 5|day 7
L.mauritii
Lus-5 | 05382 8.72] o270 s o] 021] 037 H0.03) 2.72 1.5 07| 33618 507 .8
(LUS-7 4537 76.59) 1.44 I3 [6 5] 0.04] 1.38] 1.12] 240 4 MR8 ] 43218 3163
Lus-2 128382 17] 187051 2| 053] 25011730 3.80 M3 45| 12819 768
Lus-3 T20s e cl®41] 3310011 1 4] 037] 138] 1.33] 1128811 BB67] 1711650188
LLc6 | 133894 20.s] 1.2 8235 08.7] 0.37] 0531 1.12) 3.0020.1 B8.17] 096171 15
F.corethrurus

PLS-8 | 0487 1H061] 1.07H6.91 1 4] 0.48) 2.99] 1120 44300 4 BI33] 08) 384121
PUS-9 | 0.95 K6 9lED.16] 3.008.05 471 038] 138]1.0131 293 R0 9l5.89] 02116 2[ 121
PLs-2 138915 7H7.07) 293485 169] 085 3.04] 096 133 197963 043] 175 145
Pus-5 1 25667 I6.69] 19252 13.8] 0371 192018131 08B0 2 HW0.&0] 2 13)16.4 B9
pLC-4 | 0.21 6.1 [9.84] 0.96 5.64 8.96] 0.32] 2.8802.346] 2.24 6.5 W1.41] 1.7117.2012.2
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EVALUATION OFANTI MICROBIALACTIVITY OF SOLANUM SURATTENS AGAINST
SOME PLANT PATHOGENS

KCPUSHPALATHA * and SUCHETHA KUMART**
*P.G. Department of Biochemistry, P. G. Centre, Cuvery Campus, Mdikerim ** Department of Biochemistry, KSHEMA,
Deralakatte, Mangalore.

Black pepper, the king of all spices, is considered as the old-
est and the best-known spice in the world. The name ‘pep-
per’ comes from the Sanskrit word “pipali’, which means berry.
The pepper plant is a dicot plant, belonging to the family
Piperaceae. Botanically, black pepper plant is called as Piper
nigrum. Itis commonly used in all dishes as a popular spice
and in canned food as flavouring agent.

Pepper is grown in all seasons through out the year. There
are different varienties of pepper such as, betel pepper (Piper
betel), Indian long pepper (Piper longum), Java long pepper
(Piper retrofratum), Rough leaved pepper (Piper umalago)
etc. The plant prefers well-drained loamy soils rich in organic
matter with a pH of 5.5 to 6.5. The plant requires a partial
shade but fairly high temperature and sufficient water.

In India, black pepper cultivation is mainly cultivated to three
Southern countries namely, Kerala, Karnataka and Tamil Nadu,
contributing to the 95% of the total production in India. It
contributes to the export exchanges of 80% of the total spices
marketed from India. It is grown mainly as a pure crop on live
supports such as Erythrina indica or Garuga pinnata and
also as mixed crop in coconut, areca nut, coffee and carda-
mom plantations. Major diseases, which affect pepper plant,
include Phytophthora foot rot, leaf blight, leaf spot, root rots,
stump rot etc. The major pathogens occurring on pepper
plant are, Phytophthora sp, Fusarium sp, Colletotrichum sp,
Pythium sp, Sclerotium sp, Corticium sp etc. These patho-
gens bring about severe damage to the crop and consider-
able yield loss. The productivity of this crop is low in India
when compared to other producing countries in the world.
Poor genetic stock, non-adoption of scientific management
and severe crop losses due to pests and diseases have been
identified as the major production constrains. Thus the pest
and disease management in this crop receives a greater sig-
nificance. Hence in present investigation, the following ob-
jectives were undertaken.

» To isolate the pathogens of pepper.

» To characterize the isolated pathogens.

» To control the pathogens using biocontrol agents.

Black pepper, Piper nigrum, the king of spices is affected by a
number of pathogens in all pepper growing countries. The
main reason for the severe crop loss in these countries is the
major diseases like, Phytophthora foot rot, anthracnose, leaf
spots, blights etc. A viral disease caused by Cucumber Mo-
saic Virus is also reported recently (Sarma, et. al., 1998).

LEAF SPOT

Leaf spot is another major problem in pepper plants.
Colletltrichum necator, Pestulatia piperis, Nectria
bolboohili are the fungal pathogens causing leaf spots in
pepper (Rangaswami, 1996). Alternaria. and Cercospora are
also associated with leaf spot disease (http://
www.webindial23.com/garden/herb-spi/pepper.htm).

Colletotrichum is found to be associated with the leaf spot
disease of pepper in most cases (Rangaswam,1996).
Colletotrichum species are world wide in distribution caus-
ing anthraenose of leaves and stems, die-back, blossom and
fruit rots of agricultural crops (Mordue, 1974 and Muthappa,
1973). This fungus produced white, adpressed, arial myce-
lium sparse and floccose. Conidiophores are simple, elon-
gated conidia are one-celled, cylindrical and hyaline.
(Burnett,1960)

FUSARIUM

Fusarium sp. Is found to be associated with wilt disease of
pepper (Rangaswami, 1996). It produces floccose, white colo-
nies on agar plates. Micro conidia may be present or absent,
macro conidia are bng, sickle-shaped, produced on mono or
polyphialides. (Burnett,1960)

Solanum suvattense

Solanum surattense is a medicinal plant distributed through-
out India. Plant is bitter, anti helminthic, and inflammatory,
stimulant and Carminative. All the parts of the plant are used
for the treatment of helminthiasis, hypertension, fever, asthma,
cardiac disorders etc. (Warrier,2004)

Solanum surattense

Class: Dicotylidanae
Series: Bicarpellatae
Order: Polymonales
Family: Solanaceae
Genus: Solanum
Species: Surattense
(Singh et. al., 1994)
MATERIALSAND METHODS
MEDIA USED
POTATO DEXTROSE AGAR MEDIUM (Aneja,2004)
Patato - 200g
Dextrose - 20g
Agar - 15¢g
Distilled water - 1000ml
pH - 4.5
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SABOURAND’S DEXTROSE AGAR MEDIUM

(Kelmani,2001)

Dextrose - 40g
Peptone - 10g

Agar - 15¢g
Distilled water - 1000ml

pH - 4.5
CZEPECK’S AGAR MEDIUM (Anegja, 2004)
Sucrose - 30g

Sodium nitrate - 2g

Potassium dihydrogen phosphate - 1g
Potassium chloride - 0.5g

Magnesium sulphate - 0.5g

Ferrous sulphate - 0.01g
Agar - 15¢
Distilled water - 1000ml
pH -4.5

MINIMAL MEDIUM FOR DINOCOCCUS SP.AND
TRICHOCOCCUS SP.

Potassium dihydrogen phosphate - 1.82g
Dipotassium hydrogen phosphate - 6.3g

Beefextract - 5.0g
Sugar - 20g
Distilled water - 1000ml
COLLECTION OF SAMPLES

Leaves of the disease plants were collected from two places
of Madikeri ( Yeladalu house and Mahindra resort. The col-
lected leaves were having the symptoms of wilt (yellowing)
and brown centered spot symptoms.

ISOLATION OF PATHOGENS

The diseased portions of the plant leaves were cut into 1sq.
cm pieces. Itis surface sterilized with 0.05% sodium hypochlo-
rite and washed thoroughly with sterile distilled water.

The cut portions of diseased leaves were placed on PDA
medium in petriplates. The plates were kept for incubation at
25°C for 7 days. The plates were observed for the organism.

IDENTIFICATION OF PATHOGENS

The isolated pathogens were taken in a slide, observed for
spore and mycelium under the microscope and identification
was done). using standard manual (Barnett, 1960).

The plates were kept for 10 days and growth was measured
regularly (colony diameter in mm scale).

Preparation of leaf extract:
Leaves of solanum surattense were collected

Washed thoroufhly with water

Surface sterilized with 0.5% of sodium hypochlorite
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|

Again washed with sterile distilled water

l

Dried the leaves under shade

l

Powdered the leaves using a mixer

|

10g of powder was added to 40ml of sterile distilled water/
absolutealcohol/phosphate buffer of pH 7.0

|

Filtered the extract using Whatmann No. 1 filter paper

l

Stored at 4°C

SPORE GERMINATION ASSAY

Spore germination assay was performed for both the patho-
gens in aqueous, alcohol and buffer extracts of the Solanum
surattense leaves. The experiment was conduted as follows.

Potato dextrose broth was prepared

|

Test tubes (10) were taken and, 10 ml of the broth was
taken in each test tube

l

0.2,0.4,0.6,0.8ml of aqueous/alcohol/buffer extract were
added to 8 (duplicates test tubes.

|

To one of the sets of test tuves, Colletotrichum culture
was added and to the other Fusarium was added

l

Out of the remaining two test tubes, one was inoculated
with Colletotrichum and the other with Fusarium. These
tubes were kept as control

l

The spores germinated in each tube were counted at
regular time intervals of 6 hours

|

The percentage spore germination was calculated

(American Phytopathological Society,1943)
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TESTING THE BIO CONTROL EFFICACY OF SOLANUM
SURATTENSELEAFEXTRACT:
Disc diffusion method

PDA medium was poured to sterilized petriplates.

l

Culture suspension of both the pathogens were prepared

l

The culture was inoculated to the plates by pour plate
method

|

Five discs (four at the periphery and one at the center)were
placed on solidified PDA

|

Medium taken in plate

|

20ul,40ul,60ul and 80ul of the aqueous/alcohol/buffer
extract was loaded to the peripheral discs. To the central
disc as control sterile distilled water/absolute alcohol/
phosphate buffer was added.

The plates were incubated at 25°C for 5 days

|

Plates were observed for inhibition zone and the zone was
measured

RESULTS:

1. Colletotrichum sp.:

White colony on PDA plates, adpressed, aerial mycelium is
sparse and floccose. Spores are cylindrical to ovoid, hyaline,
granular. Spores are found singly at tip of the conidiophores.

2. Fusarium sp.:

Bright white colony on PDA plate; produces dark pink colour
on the reverse side of the petriplate. Mycelium is branched,
septate. Macro conidia are found at the tip of the macro
conidiophores. The macro conidia are long, 5 to 7 celled,
sickle shaped.

TESTING THE BIOCONTROL EFFICACY OF SOLANUM
SURATTENSE LEAF EXTRACT

In inhibition assay, aqueous extract did not show any inhibi-
tion against Colletotrichum and Fusarium in botrh the assay
methods, well and disc diffusion method. In alcohol extract
study, only 80ul showed inhibition zone for Colletotrichum.
M aximum inhibition zone of 12mm was recorded for Fusarium
sp. (Table 6 & 7). Buffer extract showed inhibition against
Fusarium. No inhibition was observed against Colletotrichum
(Table 8.)
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Inhibition assay of Colletotrichum and Fusarium by alcohol

extract
Conc.of the extract | Diameter of inhibiton none (in mm)
Colletotrichum | Fusarium
20ul - -
40ul - -
60ul - 9
80ul 8 12
SPORE GERMINATION ASSAY

In the spore germination study, Colletotrichum showed in-
hibition for 12 hrs onwards, in case of Fusarium, 6 hrs was
sufficient for spore germination inhibition

Spore germination assay of Colletotrichum and Fusarium in
Alcohol Extract of Solanum surattense leaves.

Time interval| Conc. Percentage of spore germinated
Conc. Of ofextract | Colletotrichum Fusarium
extract
6hrs 20ul 8.10 17.39
40ul 330 1346
60ul 2.81 9.75
30ul 571 0
Control 9.67 7.14
12hrs 20ul 294 11.76
40ul 422 9.67
60ul 3.03 5.88
30ul 0 2.38
Control 19.69 9.83
18hrs 20ul 4.10 11.29
40ul 294 4.54
60ul 0 0
30ul 0 1.66
Control 31.03 18.75
24hrs 20ul 317 6.66
40ul 227 645
60ul 2.59 0
80ul 0 0
Control 33.80 23.72.

In the present study, Colletotrichum and Fusarium were iso-
lated from the pepper leaves. Colletotrichum was found to
be associated with the lef spot of pepper. It is also reported
by Rangaswamy (1996). Fusarium was isolated from the
leaves lhaving yellowing symptom. Fusarium is one of the
pathogens causing yellowing and wilting of pepper plants
(http://www.webindia 123.com/garden/herbspi/pepper.htm)

Solanum surattense leaf extract was used for biocontrol of
the pathogens. Solanum surattense has an antihelminthic
and antiinflamtory and carminative character (Warrier, 2004).
S. surattense leaves was found to be effective against both
the pathogens as a biocontrol agent.

Colletotrichum and Fusarium were found to be the major
pathogens in Coorg region. In the present study both the
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pathogens were found to be inhibited by alcohol extract of
Solanum surattense leaves. The leaf extract of solanum
surattense can be used as biocontrol agent against these
pathogens.
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INTRODUCTION

Bioaerosols are airborne particles that are extremely small liv-
ing organisms or fragments of livings suspended in the air.
They include dust mites, molds, fungi, spore pollen, bacteria,
viruses, amoebae, fragments of plant materials and human
and pet dander. The earth atmosphere is teeming with
bioaerosols which are thought to be closely related to air
pollution that causes human allergic responses (Giorgio et al.
1996; Fang et al.2007). Most of bacterial aerosols originate
from natural and anthropogenic sources, such as plants and
vegetables (Linderman and Upper, 1985) soil, (Lighthart and
Shaffer, 1944), water bodies (Teltschande and Katzenelson,
1978) and agricultural activities (Lighthart, 1984). Airborne
bacteria from urban sources and activities may also contrib-
ute substantially to the outdoor air pollution. All around the
world the propagules of various microscopic fungi constitute
the largest part of the biological particles in the air (D’ Amato
and Spieksma, 1995). Fungi can travel far and on their way
contaminate various substrata of the environment, causing
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diseases of plants, animals and people. Vehicle movement
creates local turbulence which promotes aerosolization of
fungal spores from surrounding building, trees and soil, in-
creasing the fungal concentration. Therefore fungal occur-
rence in the air has been frequently studied (Diaz et al. 1998;
Mitakakis and Guest, 2001; Klaric and Pepeljnjak, 2006; Das
and Gupta-Bhattacharya, 2008). Fungi also play a causative
role in the development of asthma.

Bioaerosols contribute to about 5-34% of indoor air pollu-
tion. (http://www.pollutionissues.com/Ho-Li/Indoor-Air-
pollution.html:http://www,airqualitydirect.com/
bioaerosols.htm). Indoor Fungi and bacteria contain immu-
nologically potential material that may have a role in the de-
velopment of asthma or its symptoms. Outdoor fungi have
remarkable diurnal and seasonal variations, the concentra-
tions being highest in summer and spring and lower during
winter. Indoor concentrations follow in the seasonal fluctua-
tions of outdoor air (Lee et al. 2006). There are also indoor
sources for fungi; several everyday activities, handling of
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vegetables, fruits, house plants and organic materials act as
sources of indoor fungi (Lehtonen et al. 1993). Settled dust
may contain large amount of fungi and once the settled dust
is resuspended fungi become airborne. For bacteria humans
are important sources in indoor environments (Fox et al.2005).
Therefore individual exposure to bioareosols has become a
subject of concern over recent years due to the related ad-
verse health effects.

Industrial facilities, such as grain mills, sawmills, farms, barns,
waste-recycling facilities, agricultural produce storehouses
have high number of airborne fungi along with other micro-
organisms, solid particles and volatiles. Health outcomes in
occupants may manifest as Mucous membrane irritation,
Immunotoxic diseases organic dust toxic syndrome (syn-
onyms: ODTS, inhalation fever, grains fever, silo unloader’s
disease, toxic pneumonitis), mycotoxicosis and Allergic dis-
eases: Allergic alveolitis (synonyms: hyper sensitivity pneu-
monitis, granulomatous pneumonitis); asthma allergic rhini-
tis.

Consequently, the last decade has seen a significant increase
in the scientific data on the evaluation of bioaerosols from
outdoor air ( Das Gupta- Bhattacharya. 2008, Fang ez al. 2007,
Lugauskas et al.2003, Klaric et al. 2006, Kasprzyk et al. 2004,
Celenk et al. 2005, Jo et al. 2005) & indoor air: vegetable
market, (Abdul Hameed, Awad.2005, Kakde et a/.2001, Pathak
& Verma. 2009. Verma, Pathak. 2008, Skorska et al.2005), su-
permarket, (Srikanth ez al. 2008, Verma & Pathak. 2008, Law et
al. 2001, Stanley et al. 2008), Flourmills (Hameed & Khoder.
2001, Awad. 2001, Singh et al. 2003, Dacarro et al. 2005), auto-
mobile service station (Amielle et a/ 1995, Sullivan et al. 2005
, Zeka et al. 2004), shopping mall (Li et al. 2001, Nunes et al.
2005, Gorny, Dutkiewicz. 2002), library (Zielinska- Jankiewicz
et al. 2008), Houses (Basilico et al, 2007, Bouilard et al. 2006,
Cho et al 2006, Seo 2005), Gym (Dacarro et al. 2003, Douwes
etal. 2003)

However, for India, there is only a limited amount of informa-
tion currently available. Hence the objective of this study
was the pilot investigation on airborne bacteria and fungi in
some selected environments of Bangalore and potential evalu-
ation of possible risk of respiratory diseases in the occupant
as a result of exposure to bioaerosols.

MATERIALSAND METHODS

One time air sampling was performed with Reuter’s Centrifu-
gal Air sampler (Hi-Media) with agar strips of Tryptone Glu-
cose Yeast extract agar (for total mesophilic bacterial counts),
MacConkey agar (for Gram-negative bacilli), Mannitol salt
agar (for staphylococci) and Malt Extract agar (for fungi). After
sampling, the agar strips were incubated at 37°C for 24 - 48
hours.

Numberof colonies x 25

cfu/m? = ——
sampling time
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Sampling locations: Outdoor: K.R. Circle, Petrol bunk,
Maharani’s Junction, Majestic Bus Terminal.

Indoor: Cluster house, Independent House, Gymnasium,
Russell market, K.R Market, Supermarkets, Sigma Mall, Hos-
tel kitchen, Flour mill, Automobile Service Station, College
Library, Malleshwaram vegetable market.

Sampling time: 5 minutes

Identification of microorganisms: The microscopic identifi-
cation of bacteria was done using Gram staining technique
and identification of fungi was done using lactophenol cot-
ton blue staining technique.

Statistical Analysis: Multivariate analysis was performed
using Systatl2.

RESULTS

The atmospheric survey carried out in different working en-
vironments and outdoor locations of Bangalore revealed mi-
crobial contamination. The highest bacterial counts were re-
corded in hostel kitchen (273x102 cfum), followed by gym-
nasium (105.6x10? cfum?®), independent house (83.4x10? cfum
%), and cluster house (71.25x10% cfum?). (Table1). Among the
three vegetable markets sampled, Russel market which is an
indoor market showed highest counts of 23.61x10? cfum™
whereas Malleshwaram vegetable market which is an open
market recorded 2.2x10? cfum?. Similarly the supermarket
showed the total microorganism count of 13.34x10? cfum
while shopping mall showed 4.5%10? cfum?. The flour mill
recorded 15.08x10? cfum?. The college library recorded
5.45x107 cfum?,

The total mesophilic bacterial counts were also high at the
hostel kitchen (90x10? cfum?®), followed by Gymnasium (77102
cfum), Independent house (66.3x10%cfum™) and cluster
house (65.0x10%*cfum?). Staphylococcal counts were high at
the gymnasium (10x10? cfum™), followed by Russel market
(5.53%10? cfum™) and Independent house (5.1x10? cfum?).
However Staphylococci were absent at vegetable market and
the automobile Service Station. The Gram-negative bacilli re-
corded were high at the hostel kitchen (181.25%10? cfum™).
The gymnasium recorded 13.75%10* cfum while indepen-
dent house recorded 10.2x10? cfum?. The lowest counts were
observed at Malleshwaram vegetable market (0.3x10? cfum™)
while gram-negative bacilli were absent at the service sta-
tion.

In contrast to bacterial counts the fungal load were compara-
tively less in the indoor environments studied (Table 2). The
fungal load ranged from 0.2x10? cfum™ at the Malleshwaram
vegetable market to 5.85x10% cfum™ at Russel market. The
Gymnasium recorded 4.35x10? cfum™ while the supermarket
had a fungal load of 4.23x10? cfum™ and at the flour mill
4.58x10? cfum of fungal concentration was observed. The
results were statistically significant (p<0.05).

Table 2 shows the concentration of microorganisms recorded
at four outdoor locations of Bangalore. The busy K.R circle
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Junction showed highest total microbial concentration of bacilli were observed at all the four locations. At the
62.2x10? cfum™ while at the petrol bunk 8.1x102 cfum-3 was Maharani’s college junction, fungal concentration of 6.9x10?
recorded. The total mesophilic counts at K.R circle were also cfum? was recorded. The ANOVA results revealed a p value
high (52.50x10% cfum). At the Majestic bus terminal and the 01 0.284 implying that there is no significant difference in the
petrol bunk, the staphylococci were absent. Gram-negative concentration of different microorganisms with outdoor lo-

cations of Bangalore city.

Table 1. Concentrations of microorganisms in the air of outdoor environments.

Sampling locations x 10%cfum?

Staphylococci Total mesophilic | Gram-negative Total

count bacilli Fungi microorganisms*
K.R Circle 5.45" 52.50 1.85 240 62.2
Mabharani’s college junction 334 3.60 20 6.90 15.84
Majestic bus terminal 0.0 9.05 045 0.60 10.1
Petrol bunk 0.0 735 03 045 8.1
* Sum of concentrations of staphylococci, total mesophilic bacteria, gram-negative bacilli and fungi# Mean, F-ratio=2.923, p-
value =0.284
Table 2: Concentrations of microorganisms in indoor environments
Sampling location x10*cfum?
Staphylococci Total mesophilic| Gram-negative Total
count bacilli Fungi microorganisms*

Independent house 5.17 66.3 102 1.8 834
Cluster house 25 65.00 3.00 0.75 71.25
Gymnasium 10.0 7750 13.75 435 105.6
Russel Market 553 64 5.83 5.85 23.61
Malleshwaram Vegetable Market | 0.0 1.70 0.30 0.20 22
Supermarket 0.95 595 221 423 13.34
Flour mill 48 48 1.1 438 15.08
K.R Market 1.95 1.35 0.53 131 454
Service station 0.0 1.95 0.0 040 235
Sigma mall 1.35 1.65 1.20 0.30 45
Library 1.5 1.75 1.50 0.70 545
Hostel kitchen 135 90.0 181.25 040 273

# Mean, F-ratio=3.509, p-value =0.025
* Sum of concentrations of staphylococci, total mesophilic bacteria, Gram-negative bacilli and fungi

Table 3: Bacterial and Fungal flora in the sampled locations

Location Bacteria Fungi
INDOOR
Independent house Endospore forming bacilli. Gram-positive non
sporing rods, Staphylococci, gram-negative rods|Aspergillus spp, Rhizopus spp, A.oryzad
Cluster house Endospore forming bacilli, Micrococci, Staphylo |Aspergillus spp, Rhizopus spp, yeasts,
cocci, gram negative rods A.flavus.
Gymnasium Gram-negative facultative rods, Staphylococci, |Aspergillus spp, Rhizopus spp, Penicil
Micrococci, Endospore bacilli lium spp, yeast
Automobile Service Station Endospore forming bacilli, Gram-negative faculta
tive rods, Gram-positive non sporing rods, Aspergillus spp, Alternaria spp
Malleshwaram Vegetable Market | Gram-positive catalase positive cocci, Endospore|Aspergillus spp, Rhizopus spp, Alterna
forming rods, Micrococci, ria spp, Fusarium spp
Shopping Mall Endospore forming bacilli, Gram-positive cocci,
Staphylococci, Micrococci, Gram-negative bacilli|Aspergillus spp, Rhizopus spp,
Library Endospore forming bacilli, Staphylococci, Micro
cocci, Gram-negative rods, Aspergillus niger, Rhizopus spp,
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Hostel kitchen Gram-negative rods, Endospore forming bacilli, | Aspergillus niger, Aspergillus spp,
Gram-positive non sporing rods, Staphylococci, | Rhizopus spp, Curvularia spp,
Russel market Gram-positive cocci, Micrococci, Staphylococci,| Cladosporium spp, Aspergillus niger,
Endospore forming bacilli, Gram-negative rods, | A.terreus, A.fumigatus, Mucor spp.
K.R Market Staphylococci, Endospore forming bacilli, Gram- | Alternaria spp, Fusarium spp, Penicil
negative rods. lium spp, Cladosporium spp, yeasts,
Dreschlera spp.
Flour mill Staphylococci, Endospore forming bacilli, Micro| Geotrichum spp, Monilia spp, Cladospd
cocci. rium spp, A.fumigatus, Rhizopus spp,
yeasts.
Supermarket Staphylococci, Endospore forming bacilli, Micro| Aspergillus niger, A.flavus. Rhizopus
cocci spp, Alternaria spp, yeasts, Mucor spp
Mycelia sterilia.
OUTDOOR
K.R Circle Staphylococci, Endospore forming bacilli, Micro| Aspergillus niger, A.flavus. Rhizopus
cocci, Gram-negative rods. spp, yeasts
Majestic Bus Terminal Gram-positive cocci, Micrococci, Endospore Alternaria spp, Rhizopus spp, Monilia
forming bacilli, spp, Fusarium spp, Dreschlera spp.
Petrol bunk Gram-positive cocci, Staphylococci, Endospore
forming bacilli, Gram-negative rods Penicillium spp, Cladosporium spp
Maharani’s College Junction Micrococci, Endospore forming bacilli, Aspergillus spp, Monilia spp, Fusarium
Staphylococci spp, Rhizopus spp.

DISCUSSION

The indoor environment analysis helps to focus attention on
the deleterious effects of bioaerosols. In the present study,
the quality and quantity of various airborne micro-organisms
was systematically surveyed in different locations of Banga-
lore. Our study on an independent house and a cluster house
revealed the airborne microbes to be of the order of 103, with
Endospore forming rods, non-sporing rods, gram-negative
rods, Micrococci and staphylococci being predominant. Air-
borne fungi identified were Aspergillus spp, Rhizopus spp,
A.oryzae, A.flavus and yeasts. Alarge study of airborne micro
flora in apartments, multifamily houses and offices in Poland,
show the presence of Staphylococcus, Micrococcus in100%
and Bacillus species in 90% of the samples (Gorny and
Dutkiewicz, 2002). Owing to their ubiquitous presence in na-
ture, bacteria are considered as a pollution source in homes
(Kodama et al. 1980) moreover bacteria do not generally exist
alone in the air, but rather they often adhere to the dust sus-
pended in the air (Che et al. 1988), depending on the dust
produced in that area.

Table 4. Categories of cfu m™ (mixed population of bacteria
and fungi) for non-industrial indoor environments (CEC 1993)

Category Bacteria Fungi
Very low <50 <25
Low <100 <100
Intermediate <500 <500
High <2000 <2000
Very High >2000 >2000

These categories are based on the range of values obtained
in indoor environments and not on a health risk evalua-
tion.

When the counts observed were compared with categories
of contamination indicated in the guidelines of the Commis-
sion of European Communities (CEC 1993; Table4), the bac-
terial contamination was very high in independent house and
cluster house while the fungal concentrations ranged from
Very low to Low. Hence more studies are warranted to deter-
mine the biopollution of indoor environments by bacteria.

The bacterial contamination in Gymnasium was much more
than the limit of 10.0 x 10? cfu m™ is used as a threshold limit
for healthy offices (Dacarro et al., 2003; Sessa et al., 2002)
and to assess indoor air quality (Brief and Bernath, 1988).
The total microorganisms computed in our study includes
the contributions of different microorganisms. It is a practical
tool for the evaluation of biological risk in indoor and out-
door environments and for the monitoring of potential sources
of aerobiological contamination. The total mesophilic bacte-
ria were estimated on Tryptone Glucose Yeast Extract Agar
which is frequently used in the determination of airborne
concentrations of viable microorganisms. Our study found
10.0 x 10° cfu m which was much higher compared to the
results obtained by Daccarro et al., 2003 in gyms of high
schools and colleges wherein they found that in 71.6% of the
gyms examined, the total microorganisms per m*> were be-
tween 10 x 102 and 50 x 102, In our study, although air samples
were obtained exclusively during physical exercise periods,
air contamination was principally of environmental origin.
Gym air contamination may originate not only from respira-
tory and skin organisms released during the exercises, but
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also from infrastructural dirt. Moreover the gym of our study
was carpeted which itself could be a source of aerial contami-
nation.

Russel Market recorded a total microorganism count of23.61
x 10% cfu/m’® while K R Market recorded 4.54 x 10* cfu/m? and
Malleswaram Vegetable Market recorded 2.2 x 10 cfu/m’.
Pathak and Verma (2009) reported as high as 2.9 x 10~ cfumr
3 of airborne bacteria from vegetables market of Jabalpur.
Opposed to well documented hazards of bioaerosols con-
taining respiratory-associated microorganisms, the presence
of food-associated microorganisms and food-borne patho-
gens/allergens in bioaerosols requires further in-depth stud-
ies, concerning their potential role in food spoilage and food
associated allergy/infections. Hence an attempt has to be done
to reduce the aerosolization of organic dust particles. Elimi-
nation of microbial air contamination, should also take the
climate and other environmental characteristics of the market
into consideration while addressing the hygiene requirements.
A Super market, also called as grocery store, is a self service
store offering a wide variety of food and merchandise orga-
nized into departments. It is larger in size and has a wider
selection than a traditional grocery store and it is smaller than
a super store. A supermarket typically sells meat, fresh pro-
duce, dairy and baked goods, along with canned and pack-
aged goods, house hold cleaners, pharmacy products etc.
Compared to the categories of contamination as indicated in
the guidelines of the Commission of European Communities
(CEC 1993), the results obtained in our study indicated a in-
termediate-high contamination level for bacteria and fungi.
Necessary prevention should be taken to keep fungal con-
centration to an acceptable level in food section of supermar-
kets. Prevention techniques include, better isolation between
outdoor and indoor air, use of proper filter systems, painting
the walls to prevent fungal growth, developing systems that
prevent the accumulation of organic materials, and control-
ling the indoor air humidity. Keeping the indoor air dry is
essential to prevent fungal growth.

The results of our study in the Flour mill indicated that work-
ers and occupants of flour mills are exposed to various bio-
logical hazards that could be a cause of respiratory disorders.
Singh et al., (1999) have found that 36-40% of agricultural
industry workers in India have definite work-related respira-
tory symptoms. The occurrence of these symptoms was re-
lated to the presence of allergenic and toxin-producing fungi
which were found in considerable amounts in the agricultural
working environment. The concentrations of total airborne
microorganisms were of the order 10° cfu m? resembling those
reported for grain mills (Dacarro et al., 2005; Krysinska-Traczyk
et al.,2005) and less than those reported for flour mills (Awad,
2007). This study revealed that the microorganisms on the
grains could be resuspended into air during the grinding pro-
cess and contaminate. This also indicates that indoor envi-
ronment provides more favorable conditions for the survival
of microorganisms. Flour mill workers are consistently exposed
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to elevated levels and types of bioaerosols that may trigger
respiratory disorders. Further health evaluations should be
carried out and suitable counter measures taken to avoid
excess biocontamination. The results of this study also can
help apportion and better characterization of the inhalation
exposure to bioaerosols.

The finding of the present study in a Service Station indi-
cates that Metal Working Fluid (MWF) aerosol contaminated
environment could be conducive to microbial growth. The
levels of total microorganisms found in the air of the service
station were of the order 10?cfum=. Our results were similar to
the culturable airborne bacteria concentrations (10'-10° cfum
3 recorded at a machining plant by Gilbert et al. (2010). But
Laitinen ef al. (1999) reported a mean air concentrations of
viable bacteria of 10?-10* cfum at workplaces where MWF
are used. Associations between health-related symptoms and
microbial exposures need further study for possible sources
of exposure. Many more studies should be undertaken to
arrive at occupational exposure limits too.

A Shopping Mall is any large shopping center which is usu-
ally enclosed with adjacent parking and outbuildings. The
entrance to the mall is controlled by a limited number of en-
trances and most stores are accessible only through interior
corridors. In addition, there are entertainment and related re-
tail stores. There is also a food court, a separate area contain-
ing fast-food outlets and a common seating area. But, reports
on microbiological contamination of shopping malls as an
occupational or public health problem have been rather scarce.
As the fresh air supplied to the shopping mall comes from
outdoors, the Indoor Air Quality of the malls will be closely
associated with the outdoor air. In addition, there are several
potential indoor sources that can generate air pollutants in-
side the shopping malls which makes the investigation of
IAQ in shopping malls complex. Our study observed 4.5 x 102
cfu/m?® of total microorganisms compared to 600-1800 cfu m™
recorded by Li et al. (2001) from nine shopping malls of Hong
Kong. The Hong Kong Environmental Protection Department
(HKEPD) (1997) reported that the levels of bacterial count
were between 38.67 and 48.91 cfu m? in office and public
places, while the mean bacterial counts were 1003 and 2140
cfu m? at restaurants and shopping malls. It is suggested
that the property owners of the malls should monitor the
ventilation effectiveness under the condition of occupancy,
and fresh air should be provided to achieve sufficient venti-
lation and also the malls should properly manage any poten-
tial air pollutant sources.

The total microorganisms in Library were 545 cfu/m?® while
the fungal counts were 70 cfu/m?. Dhawan and Neet (2005)
found that the fungal components inside library not only
deteriorate paper material but also significantly affect health
of library staff.

In Outdoor environment, K.R. circle showed the maximum
mesophillic count (52.50x10? cfu/m?), and staphylococcal
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concentration (5.45x10% cfum) which may be due to exces-
sive vehicle pollution and human population. The highest
fungal concentration and Gram negative bacteria (2x10? cfu/
m?®) were seen in Maharani’s junction (6.90%10? cfu/m?). Ve-
hicular movements create local turbulence which promotes
aerosolisation of fungal spores from surrounding building
trees and soil, increasing fungal concentration. Therefore fun-
gal recurrent in the air has to be studied. Settled dust may
contain large count of fungi and once it is resuspended, it
becomes airborne.

The presence of Micrococci and staphylococci in the indoor
environments and outdoor environments studied may be due
to human presence. As observed in other studies (Pastuszka
et al.2000),the high bacterial count within the building com-
pared to that observed outdoor could be associated with vari-
ous internal sources, including human activities. Staphylo-
cocci and Micrococci are normal skin flora and the yellow or
orange pigments in the genera are thought to have resistance
against disinfection by UV radiation (Tong and Lighthart,
1997). The presence of environmental organisms like en-
dospore-forming bacilli may be attributed to their ability to
form desiccation tolerant spores which enables their survival
in a harsh environment (Shaffer and Lighthart, 1997). The
presence of Gram-negative bacilli in the indoor environments
of our study is significant. Many members of the Enterobac-
teriaceae are part of the normal human and animal microbiota,
but these species are also ubiquitously recovered from envi-
ronmental samples. In most of the indoor environments As-
pergillus, Penicillium and Cladosporium are most commonly
encountered. These suspended fungal spores are significant
as they not only cause allergic disorders but also damage
stored materials. Aeromicrobiological investigations like this
study helps to focus attention on allergenic molds and aller-
gen sources.

The study of airborne bacteria and fungi provides substan-
tial evidence that indoor air pollution contains measurable
concentrations of microorganisms. Although the concentra-
tions measured in the study were mostly below the Occupa-
tional Exposure Limits proposed by various authors, evidence
from indoor studies with bioaerosols concentrations suggests
that chronic exposure may have negative effects, especially
in sensitive populations. In comparison to other studies, our
study focused on relatively large and varied indoor environ-
ments. Future work could focus on seasonal dynamics and
ambient bioaerosols concentrations. It is hoped that studies
such as the one presented in this paper may shed light on
other avenues of future research.
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FITTING OF MARKOYV CHAIN MODEL FOR DAILY RAINFALL DATAAT BIJAPUR DIS-
TRICT (KARNATAKA)
Dr.VB.WALI

College of Agriculture, University of Agricultural Sciences, Bijapur, Karnataka.

The knowledge of climate and weather is being increasingly used in various agricultural activities. The success or failure of
crops, particularly under rainfed condition is closely linked with the rainfall pattern. Simple criteria related to sequential phenom-
enon like dry and wet spells could be used for analyzing rainfall data to obtain specific information needed for crop planning and
for carrying out agricultural operations. For planning purpose, it is important to know the sequence or persistence of dry, wet
periods. Studies on persistency of dry spells on a regional scale have been carried out by many researchers and a method to
evaluate frequencies of continuous days with rainfall above or below any chosen threshold value has been reported. As
synoptic system inducing rainfall or dry spells have been found to persist for a few days over a region, it is useful to ascertain
the probability of sequential events like wet day following another wet day or a dry day following a wet day or dry day during
the crop growing season. Markov Chain Model has been found suitable to describe the long term frequency behaviour of dry
or wet weather spells.

In the present paper and attempt has been made to demonstrate the application of two-state Markov Chain Model for studying
the pattern of occurrence of dry and wet day during the crop season of Bijapur district. The test of independence indicates
overwhelming evidence that sequence of dry and wet days are dependent.

P.M.Sc:-2

TRENDS IN SEASONALAND ANNUAL DECADAL RAINFALL-A CASE STUDY OF BIJAPUR

DISTRICT (KARNATAKA STATE).
Dr.V.B.WALI
College of Agriculture, University of Agricultural Sciences, Bijapur, Karnataka.
Decadal variations of seasonal and annual rainfall of Bijapur district is studied for the period 1931 to 2000 ( station wise as well
as district as a whole ). Tests of significance applied to decadal seasonal and annual rainfall data indicates that the variations in
rainfall are within the statistical limit. A cycle of rise and fall has been observed in two consecutive decades in most of the
stations as well district as a whole.

P.M.Sc:-3
RADIO LISTENINGAND TELEVIEWING BEHAVIOUR OF RURAL WOMEN

Geeta K. Malagar* and Chhaya A. Badiger**
1* M.H.Sc Student, Dept.of Extension and Communication Management, 2** Professor and Head, Dept. of Extension and
Communication , Mnagement, College of Rural Home Science, UAS, Dharwad.

A study on Radio listening and televiewing behaviour of rural women was undertaken during 2006-07 in Belgum district of
Karnataka state. Sample constited of 200 rural women viz., 100 radio listeners and 100 televiewers from Naganur, Tukkanatti,
Kalloli and Sanganakeri villages of Gokak taluk. Pre-tested interview schedule was used for collection of information. Radio and
Television programmes were classified into four categories namely farm, home, community and anyother programmes. Anyother
programme included news, quiz, cinema and its songs, employment, crime, entertainment, astrology, serials, philosophical,
educational programmes etc. Amongst all these programmes majority of the respondents had listened and viewed only enter-
tainment programmes. Highest time was spent on listening to any other programmes (84.34 min. out of 374 minutes) followed by
home programmes (47.44 min. out of 220 minutes), farm programmes (15.36 min. out of 75 minutes) and community programmes
(3.15 min. out of 65 minutes). With respect to television highest time was spent (256.6 min out of 2,400 min.) on entertainment
programmes followed by home programmes (8.54 min. out of 120 min.), community programmes (5.45 min out of 120 min.) and
farm programmes (3.00 out of 120 min.). Rural women strongly agreed that radio and television programmes are in simple
language and helpful for adoption of technologies and give more information. Lack of leisure time for rural women was the
important problem for not listening and viewing to all radio and television programmes regularly as mentioned by large majority
of rural women. . They preferred simple programmes in local language, programmes to give timely information and they wanted
detailed information on income generating activities.
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TOXICITY STUDIES OF CASSIA SPECTABILIS IN RATS

K.Suhasini, Shridhar N.B, Jayakumar K,'Yathiraj S, 2Suguna Rao and Jayashree Pattar
Department of Pharmacology and Toxicology, 'Dept of medicine, 2Dept of Pathology, Veterinary College, KVAFSU, Hebbal,
Bangalore-560024

INTRODUCTION

Cassia Spectabilis is also referred to as “showy crotalaria”
or “rattlebox.” The genus Senna (previously described as
Cassia) is a pantropical shrub of the family leguminosae com-
prising of more than 300 species (Randell and Barlow, 1998).
In our country, there are reports on the mortality and morbid-
ity due to consumption of hazardous plants but they lack
experimental evidence.

The toxic effects vary with the toxin content within the plant,
season, the amount ingested, the duration of ingestion and
species of animal.

Plants are commonly used for therapeutic purpose in human
beings and animals. However their toxic feature has not been
studied. It is noticed that the plant, Cassia spectabilis had
caused death in cattle as well as wild animals like deers. There
is no published information on the toxicity of this plants in
the literatures perused. In the present study is aimed to study
the toxicological effect of the Cassia spectabilis extract in a
systematic way using rats as models.

MATERIALSAND METHOD

Fresh leaves of C. spectabilis were collected and fresh leaves
of Cassia spectabilis was mixed with methanol and contents
were filtered through Buchner’s funnel in a conical flask and
it was further concentrated by rotary flash evaporator at 39-
40°C till the solvent got completely evaporated and extract
settled down to bottom. The residual methanol from the ex-
tract was evaporated after keeping the extracts in a petri dish
in a vacuum oven at 60°C at the pressure of 25 psi.

Phytochemical analysis of the Cassia spectabilis leaf extract
was carried out using HPTLC technique (Wagner et al., 1984)
for the presence of alkaloids, anthracenes, bitter principles,
glycosides, flavonoides, saponins and coumarins.

Healthy Wistar albino rats aged 7 to 9 weeks weighing 190 to
210 g adult were selected for the study. Rats were allowed to
acclimatize to the laboratory conditions for seven days prior
to test before assigning the animals to treatment groups. For
acute toxicity the doses were selected based on Acute class
method. The dose level to be used as the starting dose is
selected from one of four fixed levels, 5, 50, 300 and 2000 mg/
kg body weight. For subacute toxicity range finding dose of
50,200,800 and limit dose of 1000mg/kg bodyweight were se-
lected. All the experimental animals were monitored daily for
effects on skin and face, eyes, mucous membranes, respira-
tory and circulatory systems, autonomic change such as sali-
vation, central nervous system effects including tremors and
convulsions, and changes in the level of activity, gait, pos-
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ture, reactivity to handling or sensory stimuli, and altered
strength, health conditions and mortality. The blood sample
was collected from on Day 0, 7, 14, 21 and 28 for total erythro-
cyte count (TEC), total leucocyte count (TLC), packed cell
volume(PCV) and haemoglobin and the concentrations of
serum alanine amino transferase (ALT), aspartate aminotrans-
ferase (AST), blood urea nitrogen (BUN) and creatinine esti-
mation.

The data was statistically analyzed by two-way , Bonferroni
post-test. Mean values and standard error of mean were cal-
culated and all the values are expressed as Mean+tSEM
(GraphPad Prism, 2007).

RESULTS AND DISCUSSION

Phytochemical analysis of Cassia spectabilis leaf extract was
carried out using high performance thin layer chromatogra-
phy technique (HPTLC) and found positive for presence of
alkaloids, anthracenes, flavanoids, bitter principle and
coumarins. This finding is in contrast with the findings of
Claudio Viegas et al. (2004) reported that the flowers of Cas-
sia spectabilis had three new piperidine alkaloids Similarly,
Ayo and Amupitan (2007) reported Cassia spectabilis con-
tained sennosides, rhein emodin, aloe-emodin, 1,3,7-trihy-
droxy-2-methyl anthraquinone. Nanik ez al. (2006) reported a
dimer flavonoid from the acetone extract of the stem bark of
Cassia spectibilis.

The Cassia spectabilis leaf extract was administered orally
by gavaging daily for 28 days to male and female rats sepa-
rately at 50, 200 and 800 mg/kg and limit dose of 1000 mg/kg,
there was no observable clinical signs of toxicity was ob-
served in the rats. The possible non toxic nature of the plant
in the present study may be due to the seasonal variation,
age of the animals and the dose and duration feeding.

There was no change in the haematological parameters like
Hb, TEC, TLC and PCV concentration of all the treated groups
compared to control group. This finding is in contrast with
the findings of Shridhar and Narayana (2004) reported that
there was no changes in hematological parameters in rabbits
fed 50 g/kg leaves of Cassia spectabilis for 5 days. They also
reported that there was no change in hematological param-
eters in male crossbred cow calves were fed 20, 40 or 60 g/kg
leaves of Cassia spectabilis for 5 days.

There was no significant (P>0.05) change in the biochemical
parameters estimated.

The above findings are in accordance with the findings of
Shridhar and Narayana (2004) who reported that there were
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no significant changes in serum BUN and Crt concentration
in rabbits fed 50 g/kg with fresh leaves of Cassia spectabilis
for 5 days. Further this was supported by the findings of
Shridhar and Narayana (2007) who reported that there was no
change in serum BUN and Crt concentration in male cross-
bred cow calves fed 20, 40 or 60 g/kg leaves of Cassia
spectabilis for 5 days.

This was further strengthened by the histopathological find-
ings of the present study, where in kidney showed normal
architecture in all tested groups was evident.

SUMMARY

In Acute oral toxicity study and Repeated dose 28-day oral
toxicity study of C. spectabilis leaf extract, no clinical signs
of toxicity were observed and there was no change in
haematobiochemical parameters like TEC, TLC, PCV, Hb, AST,
ALT, BUN and creatinine. The present study revealed that
Cassia spectabilis has anti inflammatory property and did
not exhibit any toxic nature in acute and subacute toxicity
study in rats for the dose and duration.
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MOLECULAR CHARACTERIZATION OF BOVINE MASTITIS Staphylococcus aureus 1SO-
LATES WITH SPECIAL REFERENCE TO BIOFILM ASSOCIATED PROTEIN GENE.

Rathnamma,D., S.Isloor, Krishnamurthy,G.V., Veeregowda, B.M., Narayana Bhat, M., Krishnamurthy,U. and Kavitha,G
Department of Veterinary Microbiology, Veterinary College, Bangalore- 560 024

Mastitis remains as one of the most important diseases in
dairy cattle despite the progress made in improving general
udder health in recent years. It continues to be one of the
economically most important diseases of dairy cattle, account-
ing for 38 per cent of the total direct costs of the common
production diseases. Losses have been estimated at $2 bil-
lion/year, of which 70 per cent was attributed to reduced milk
yield from subclinical mastitis. Staphylococcus aureus
(S.aureus) is one of the most frequently isolated contagious
mastitis pathogens that causes either clinical or subclinical or
chronic bovine mastitis with high economic losses to the farm-
ers. In cows, intramammary infections (IMI) due to S.aureus,
which account for 25 to 30 per cent of total IMI, are generally
subclinical (Leitner et al., 2000 and Dego and Tareke, 2003).
Staphylococcus aureus is a common cause of intramammary
infections, which frequently become chronic, associated with
the ability of the bacteria to produce biofilm and also recur-
rent infections are often attributable to biofilm growth of bac-
teria (Cucarella ez al., 2004 and Melchior et al., 2006).

Biofilm formation is accompanied by significant genetic and
subsequent physiological changes in the bacteria. A group
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of surface proteins sharing several structural and functional
features is emerging as an important element in the biofilm
formation process of diverse bacterial species. The first mem-
ber of this group of proteins was identified in a S. aureus
mastitis isolate and was named ‘BAP’ for biofilm-associated
protein. As common structural features, Bap- related proteins:
(i) are present on the bacterial surface; (i) confer upon bacte-
ria the capacity to form a biofilm; (iii) play a relevant role in
bacterial infectious processes (Lasa and Penades, 2006 and
Latasa et al., 2006).

The ability of S.aureus to form biofilm irn vivo is considered
to be a major virulence factor influencing its pathogenesis in
mastitis. The implication of biofilm in chronic bacterial infec-
tion in many species has triggered an increasing interest in
the characterization of genes involved in biofilm formation.
The bap gene is a newly identified gene that encodes the
biofilm-associated protein i.e. ‘BAP’ which is involved in
biofilm formation in bovine mastitis causing S. aureus
(Cucarella et al., 2001, Gotz, 2002 and Vautor et al., 2008).
The ability of staphylococci to form biofilm affords at least
two properties: the adherence of cells to a surface and accu-
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mulation to form multilayered cell clusters. A trademark is the
production of the slime substance, polysaccharide intercellu-
lar adhesion (PIA), an exopolysaccharide composed of beta-
1,6-linked N-acetylglucosamines with partly deacetylated resi-
dues, in which the cells are embedded and protected against
the host’s immune defences and antibiotic treatment . Although
exopolysaccharides are important and often essential com-
pounds of the biofilm matrix, recent evidences suggest that a
biofilm-associated protein in a bovine mastitis causing S.
aureus isolate plays a leading role during the development of
the microbial communities. Later on, other surface proteins
homologous to ‘Bap’ and involved in biofilm development
have been described in many Gram-positive and Gram-nega-
tive bacteria such as Esp of Enterococcus faecalis and BapA
of Salmonella enterica ssp.enterica serotype Enteritidis
(Cucarella et al., 2001, G6tz, 2002 and Latasa et al., 2006).
Polymerase chain reaction based amplification of hap gene
not only helps us to identify the potential of S. aureus to
produce biofilms but also its role in establishment of infec-
tion in both clinical and sub clinical mastitis.

MATERIALS and METHODS

In the present study, a PCR analysis was carried out using
‘bap’ specific primers for 25 bovine mastitis S. aureus iso-
lates (S. aureus SA1to SA25) which were isolated from clini-
cal (8. aureus SAl to SA6) and subclinical mastitis (S.
aureus SA7to SA25). Genomic DNA was extracted from all
the 25 S. aureus isolates according to the method described
by Hoffman and Winston (1987) and subjected to Polymerase
Chain Reaction.

For amplification of bap gene, specific primers published by
Cucarella et al. (2001) were procured from Bio serve Biotech-
nologies Pvt.Ltd. Hyderabad. They are enlisted with their base
sequences in Tablel. These primers were reconstituted in TE
to a concentration of 20 pmol /pl and stored at -20°C.

Table 1: Nucleotide sequence of bap specific primers
(Cucarella etal., 2001)

SL. No. | Primer Code Nucleotide sequence

1 sasp-6m(forward) | 5-CCCTATATCGAAGGT
GTAGAATTGCAC-3’

2 sasp-7c(reverse) 5’-GCTGTTGAAGTTAAT
ACTGTACCTGC-3’

PCR: The amplification reactions were carried out in 0.2 ml
microcentrifuge tubes using a programmable thermal cycler
(Palm Cycler, Corbett Research, Australia) following the
method described by Cucarella et al. (2001). A 25ul of the
PCR mixture comprised of 250 ng (3 pl) of S.aureus DNA, 2 ul
(40 pmol) of each forward and reverse primers and 1 pl (100
uM) of each dNTPs, 2.5ul of 10X PCR assay buffer and 0.66ul
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of Taqg. DNA polymerase which were procured from Banga-
lore Genei, Bangalore. Water was added to make a final vol-
ume of 25ul. The contents were mixed gently using a micropi-
pette and centrifuged for 5 sec. at 5000 rpm.A drop of mineral
oil was overlaid in all the tubes to avoid evaporation at high
temperature during PCR. The PCR amplification was carried
out by initial denaturation of DNA at 94°C for 2 min. followed
by 40 cycles of denaturation at 94°C for 20 sec, annealing at
42°C for 20 sec and extension at 72°C for 50 sec. Final exten-
sion step of 72°C for 5 min was included to complete the
synthesis of unfinished products. After completion of PCR
reaction, amplified products were subjected to electrophore-
sis in 0.8 per cent agarose gel with 6X gel loading dye. As
molecular weight marker, 500 bp DNA ladder procured from
Bangalore Genei, Bangalore was used.

RESULTS and DISCUSSION

Out of the 25 S.aureus isolates (SA1 to SA25), 10 (40 per
cent) isolates were ‘bap’ positive that showed an amplicon
of 971 bp. Among 10 ‘bap’ positive isolates, three isolates
(SA2, SA3 and SA4) were from clinical mastitis and seven
isolates (SA7, SA8,SA10,SA15,SA16,SA17 and SA23) were
from sub clinical mastitis cases (Fig.1 and Table 2). In the
previous study conducted by Rajeev (2006) who had sub-
jected these 25 isolates of S.aureus for icaA specific PCR
and found that 23 (92 per cent) isolates were positive for
icaA gene. It was found that all the bap positive isolates
were also icaA positive in this study (Table.2). These find-
ings are in agreement with Cucarella et a/. (2004) who ana-
lyzed 195 bovine subclinical mastitis S.aureus isolates by
PCR using icaADBC and bap specific primers. Results re-
vealed that 94.36 per cent were icaADBC positive and 25.6
per cent were bap positive isolates. They also reported that
all the bap positive isolates were also ica positive. They also
studied the relationship between the ability to produce chronic
bovine mastitis and biofilm formation and found that bap-
positive isolates were significantly more able to colonize and
persist in the bovine mammary gland in vivo and were less
susceptible to antibiotic treatments when forming biofilms in
vitro. In addition, analysis of the structural Bap gene re-
vealed the existence of alternate forms of expression of the
Bap protein in S. aureus isolates obtained under field condi-
tions throughout the animal’s life. The presence of anti-Bap
antibodies in serum samples taken from animals with con-
firmed S. aureus infections indicated the production of Bap
during infection. Furthermore, disruption of the ica operon
in a bap-positive strain had no effect on in vitro biofilm for-
mation, a finding which strongly suggested that biofilm as-
sociated protein could compensate for the deficiency of the
polysaccharide intercellular adhesin / PIA product (a biofilm
matrix polysaccharide).
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Fig. 1: PCR profile with ‘bap’ gene specific primers for S. aureus isolates

bp MW SA3 SA2 SA7 SA8 SA10 SA17 SAl6
1500

1000 971 bp

500

Lane 1: MW: 500 bp DNA ladder
Lane2,3,4,5,6,7 and 8: S. aureus SA3, SA2, SA7, SAS,

SA10, SA17 and SA16
Table 2: ‘bap’ positive and icaA positive S.aureus isolates
SL.No. S.aureus isolates | ‘bap’ gene icaA gene
1 Clinical mastitis SA1 - +
2 SA2 + +
3 SA3 + +
4 SA4 + +
5 SAS5 - -
6 SA6 - +
7 Sub clinical mastitis | SA7 + +
8 SAS8 + +
9 SA9 - +
10 SA10 + +
11 SAll - +
12 SA12 - +
13 SA13 - +
14 SA14 - +
15 SA15 + +
16 SA16 + +
17 SA17 + +
18 SA18 - -
19 SA19 +
20 SA20 - +
21 SA21 - +
2 SA22 - +
23 SA23 + +
24 SA24 - +
25 SA25 - +
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STORAGE STUDIES ON CASHEW APPLE PRODUCTS.

D.Vijayalakshmi. Babu RM Ray and Jyoti T.Sajjan.
Department of Food Science and Nutrition, University of Agricultural Sciences, GKVK, Bengaluru -560 065

Processed storage products to reach the consumers take long
time, therefore even though cashew apples have been pro-
cessed into various products to extend fresh Cashew Apple
keeping quality from less than two days to a range of ex-
tended shelf life by the investigators. This requires collection
of some useful and important primary data attest on how long
these processed cashew apple products could be stored with-
out affecting its quality characteristic such as physico-chemi-
cal and sensory characteristics. Therefore this study had the
objective of determining the optimum keeping quality with-
out any adverse changes in selected processed products on
storage. Keeping quality studies were conducted as described
below on the prepared products of cashew apples

Storage of cashew apple products

Storage studies of the cashew products prepared were stud-
ied for a period of three months. Each month products were
given to sensory evaluation and juice analyzed for changes
in TSS, acidity and ascorbic acid (Table-1)

Storage of cashew apple Juice
The mean scores of acceptability during three-month storage

period are presented in Table-2. Juice had maximum score for
appearance, aroma, consistency, taste and over all accept-
ability soon after preparation and scores decreased with in-
crease in period. But after 3rd month, scores though lower
were in acceptable range of 3.38 for appearance, Aroma 2.85;
consistency 3.19; taste, 3.24 and over all acceptability 3.22.
There was significant difference (P<0.01) among the scores
with respect to period of storage for all characteristics. Thus
juice had acceptable scores for all characteristics after three
months indicating that it can be stored for three months.
Changes in TSS (Brix) of bottle stored juice is represented in
Table-1.

Results revealed that there was fall in the TSS content of
juice with increase in storage duration. After three months
highest TSS was found in watermelon juice (38.2) and lowest
TSS was found in cashew juice (36.0). Acceptability of any
drink is highly influenced by the presence of sugar in it and
this was estimated in terms of percent total soluble solids
Table-1 furnishes the details of the keeping quality charac-
teristics studied on the cashew and watermelon juice and
cashew apple blended there in.

Table-1 Storage effect on TSS (Brix) and Titrable Acidity (%) of Bottled Cashew-Watermelon Juice

Cashew:Watermelon Juice| Initial 18 month 2" month 3" month

TSS | Acidity | TSS Acidity | TSS Acidity TSS Acidity
100:0 40 030 39.40 028 3800 | 026 3600 |[024
50:50 40 023 39.20 022 3820 | 0.17 3800 |0.14
7525 40 025 39.70 022 3640 | 0.16 3640 |0.15
2575 40 0.18 39.80 0.14 3720 | 0.11 36.00 | 0.06
0:100 40 0.12 39.00 0.13 3860 | 0.09 3820 | 004
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Table-2 Storage effect on acceptability of cashew apple-watermelon juice

Variation Appearance | Aroma Consistence | Taste | Overall
Acceptability
Initial 401 323 353 3.63 3.52
1 Month 3.73 3.00 337 346 336
2" Month 3.50 292 3.19 338 328
3" Month 338 2.85 3.19 324 322
F-Ratio 9.71** 39.9%* 7.99%* 9.4%* 14.08**
CD 0.20 550 025 268 020
Cv 324 025 3.83 0.17 2.66
Scale with 1(low ) to 5( high).** Significant at 1% level. Toffee:

Changes in acidity (percentage) of bottle stored juice is pre-
sented in Table-1. Proper sugar/acid blend is very essential
to obtain beverage of high quality. Changes in total titrable
acidity in terms of citric acid was determined from juice imme-
diately after preparation and during storage. Data indicates
decline in the acidity of juice with increase in storage dura-
tion. However there was not much reduction in acidity (%).
Cashew juice had highest (0.24) and watermelon juice had
least (0.04) acidity after the end of third month.

Changes in ascorbic acid content of Cashew apple blended
juice on storage represented is shown in Table-3. Cashew
apple juice is valued for its ascorbic acid content where as
watermelon juice which is not a good source for it. Juice was
analyzed in fresh and stored conditions. Results revealed
that there was decrease in ascorbic acid content during entire
storage period. The rate of reduction was found to be less
during initial stages compared with the end. Maximum ascor-
bic acid was found in pure cashew juice (86 mg) followed by
blend 75:25 (64.20 mg) and minimum ascorbic acid was found
in watermelon juice (3.92 mg) among the blended blend 25:75
had least ascorbic acid (20 mg).

Table-3 Storage changes in ascorbic acid (mg) content in

bottled juice in 100g Sample

Cashew:

Watermelon | Initial [ 1®*month | 2" month | 3" month
100:0 99.9 96.4(3.5) | 93.1(6.8) | 86.0(13.9)
50:50 54.8 52.6(4.0) | 50.08.8) | 46.4(15.3)
7525 75.6 71.8(5.0) | 69.6(7.9) | 64.2(15.0)
2575 299 28.5(4.7) | 274(9.7) | 25.0(16.4)
0:100 52 48(7.6) |45(13.4) |3.9024.7)

Figures in parenthesis indicate the percentage loss of ascor-
bic acid

Mean scores of acceptability during three months period are
represented in Table-4. Results showed that toffee too scored
maximum points for appearance, aroma, texture, taste and
overall acceptability soon after preparation and scores de-
creased with period. There was significant difference (P<0.01)
among scores with respect to all characteristics. But yet after
three months scores were in acceptable range. Toffee for
appearance had score of 3.33; for aroma had score of 3.28 and
2.94 for texture, 3.32 for taste and 3.09 for overall acceptabil-
ity. This indicates that toffee could be stored for a period of
three months and further if proper packaging is used unlike in
the present candies. but day to-day uses the containers and
method used could be highlyrecomendable.

Nutrimix

Sensory scores of Nutrimix are represented in Table-5 Results
indicated that Nutrimix had maximum score for appearance,
aroma, texture, taste and overall acceptability soon after prepa-
ration. Scores declined along with the period. There was
significant difference (P<0.01) among the period with all char-
acteristics. After three months the mix had scores that lie in
acceptable range viz., 3.45 for appearance; 3.17 for aroma;
3.27 for texture; 3.47 for taste and 3.33 for overall acceptabil-
ity. The tested mix can be stored for a period of three months
and further studies with better packaging is suggested for
commercial feasibility.

Sweet and Spicy bread spread

Mean scores of acceptability for bread spreads are repre-
sented in Table-6. Data indicated that both the type of spreads
have maximum scores for all characters soon after prepara-
tion and scores declined with increase in duration. There was
significant difference in scores between the periods. Even
after 3 months the scores were in acceptable range.

Table-4 Mean scores for acceptability of stored toffee

Variation | Appearance| Aroma |Texture| Taste |Overall
Acceptability o i .

Tnitial 381 386 358|388 392 Significant at 1%
" Month | 3.61 371 383|375 3713 level.
2 Month | 3.53 363|335 [339 [331
37 Month | 333 328|294 332 |39
FRatio | 39.7° 17175 [ 182%% | 6.80%* [9.40%*

CD | 017 342|024 [349 [038

CV |39 081 377|005 |64
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Table-5 Mean scores for Nutrimix before and after storage (n=12)

Variation Appearance | Aroma | Consistency | Taste Overall
— Acceptability ** Significant at
TN T S N T BT 1% lovel, Seore
T Vot T35 383 331 354 [ 38 index 14 in as-
- - - - - cending accept-
3 Month | 345 3.17 327 347 333 ability scale.
F-Ratio 11.60%* 5.25%* [ 4.71** 12.13** | 16.30**
CD 0.26 3.13 027 092 022
CvV 2.72 0.11 2.11 0.019 257
Table-6 Keeping quality of sweet and spicy bread spread (N=12)
Period Appearance Aroma Texture Taste Overall
acceptability
Sweet | Hot Sweet | Hot Sweet | Hot Sweet | Hot Sweet Hot
Initial 429 4.09 3.76 346 378 364 375 3.74 399 357
1 Month 9.03 3.96 346 345 3.76 362 343 364 364 343
2" Month | 3.83 391 341 335 355 351 341 354 357 333
39 Month | 3.60 371 324 333 335 341 331 345 331 328
F-Ratio 3.62%% | 30.30%* | 8.21%** | 12.19*%21.01**% 21.80** | 12.93** 23.20** |23.70** | 23.70**
D 0.60 526 0.16 1.82 0.26 326 0.11 1.54 0.19 239
v 0.09 1.16 029 3.79 0.12 1.55 025 3.05 0.11 142
** Significant at 1% level
Table-7 Mean Score of variance for Cashew Apple Powder (N=12)
Period Appearance Aroma Texture Taste Overall
acceptability
RF RM RF RM RF RM RF RM RF RM
Initial 387 387 383 3.83 446 448 3.80 3.80 3.75 3.75
2" month | 3.83 375 367 3.59 445 4.39 374 3.64 3.67 359
4" month | 3.75 372 352 346 443 433 3.65 3.50 3.56 3.50
6" month | 3.70 3.60 3.96 328 437 424 354 341 349 339
F-Ratio 1.81% | 2.10™ 16.30%* 14.93%* 2,128 | 9.84** [ 29.50%*| 12.19** | 17.86** [ 15.00**
CD |0.06 1.39 0.06 1.38 0.14 290 0.12 243 0.07 1.13
CV 1007 1.13 0.12 2.60 0.13 236 0.11 224 0.10 2.20

RF: Refrigerated temperature
** Significant at 1% level

RM: Room Temperature

NS: Non-significant

Keeping Quality of Cashew apple powder

Mean scores for acceptability of cashew powder on storage are presentated in Table-7. The powder was kept at two different
temperatures and the results revealed that the scores for appearance, aroma, texture, taste and overall acceptability were
maximum soon after preparation and the scores decreased with increase in period. There was no significant difference (P<0.01)
among scores obtained for the period with respect to appearance and aroma. But scores obtained for appearence reduced from
3.87 to 3.70 for refrigerated and 3.87 to 3.60 for room temperature. Similarly for all the characteristics scores at refrigerated
temperature were higher than room temperature. There was no significant difference (P<0.01) among the varieties with respect
to texture. Even after three months, the scores procured were in acceptable range indicating that Bulk powder can be stored. The

powder had better scores at refrigerated conditions.

Pickles of Salt and Sweet Type

Pickles of salt And Sweet Type were in invariably acceptable on storage.

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010




SWADESHI VIJNANA

ANDOLANA-KARNATAKA

LILAVATI-3

Table-8 Statistical analysis of Cashew apple pickles after storage in months for assorted Pickles acceptability difference

Cashew apple pickles NS — Non significant
Months storage—| A B C D A - Cashew apple pickle (FPO standard)
3 6 3 6 3 6 3 16 9 pt scale. Pleasant (9) to Repulsive (1)
Total D1 9 861 76 141 R 48 B - Sweet oil cashew pickle
Mean 68| 74 |72 637 | 65| 7 | 708 | C - Cashew pickle with mustard
F-test NS| NS|NS| NS|NS| NS| NS| NS D - Spiced vinegar cashew pickle
Results of acceptability of Cashew apple pickles stored for 3 Table-9 Changes in ascorbic acid (mg) content of pickles
. . stored in bottles
and 6 months are represented in Table-8 it is evident from the
. . . Period Salt pickle | Sweet oil Pickle
data that there was no significant decrease in acceptability of Tnical 5870 5430
pickles even after 6 month storage. Pickles had not devel- 18 month 59.80(13) 58.80(10)
nd
oped undesirable colour, odour and taste. Pickles prepared i’ - rrnn(())rrlltil ;‘2;2(%? ‘3‘252;8833
from vinegar showed a slight brown discolouration only after

6 months, but had no residual after taste. After 6 months of
storage, “A” was the best accepted with a mean score of 7.41,
followed by “D”, “B” and “C”, which had the mean scores of
7.08, 6.3 and 6.5 respectively. Scores and remarks of panelists
indicated that Cashew apples can be used for making pickles

successfully, but needs popularization extensively.

Figures in parenthesis indicate per cent loss of ascorbic acid.

Conclusion

To conclude all products had maximum scores for acceptabil-
ity immediately after preparation. As the period increased
the scores obtained got decreased. Soon after preparation of
sweet bread spread had maximum score and juice had mini-
mum score as fresh juice, but after storage and clarification,
the score got improved as an exception for pickles.
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SCREENING OF SELECTED VEGETABLE SOYBEAN GENOTYPES FOR NUTRIENT AND
ANTINUTRIENT FACTORS.

Zohreh Salmani, Vijayalakshmi D, M. Swamy and Jyoti T.Sajjan
Department of Food Science and Nutrition, University of Agricultural Sciences, GKVK, Bengaluru -560 065

Introduction

Vegetable soybean (Glycine max [L.]Merrill) is a member of
the leguminous family. The vegetable soybean is considered
to be a special kind of soybean, because unlike the typical
harvest of field soybean, vegetable soybean is harvested
when the seeds are at the immature (R6) stage and have ex-
panded to fill 80 to 90% of the pod width (Lumpkin et al.,
1993). The botany of vegetable soybean is similar to field
soybeans except minor morphological and physiological dif-
ferences. In Himalayan and North- East Region of India, farm-
ers are growing soybean in the vicinity of their dwelling for
culinary purpose. India has a good potential and scope for
vegetable soybean to about one million tons (Nawab, 2001).
Compared to the green seeds of other legumes, green seeds
of vegetable soybean rich in vitamins (B1, B2 and C), minerals
(iron, calcium and phosphorus), and protein content. Veg-
etable soybean seeds are superior in flavour, texture and re-
quire shorter cooking time. Vegetable soybean contains pro-
tein (13g/100 g), fat (5.7 g/100 g), phosphorus (158 mg/100g),
calcium (78 mg/100 g) ,vitamin B1 (0.4 mg/100 g), vitamin B2
(0.17 mg/100 g) (Shanmugasundaram and Yan, 2004), and also
contains ant nutritional factors such as phytates, tannins,
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which reduce bioavailability of the minerals such as Calcium,
Magnesium, Iron and Zinc. Little is known about the nutri-
tional quality of vegetable soybean. No systematic study
has been done to find out the variability of antinutrient com-
ponents of vegetable soybean. Hence the present study was
conducted to evaluate the nutritional quality and antinutrient
contents of the selected vegetable soybean genotypes.

Material and Methods

Ten different vegetable soybean genotypes were obtained
from Soybean Scheme, GKVK, UAS, Bengaluru. Released
cultivar GC-00209-4-1-1 was used as control. Three replica-
tions of each genotype were planted in four row plots in a
randomized complete block design during the Kharif season,
2009 at the soybean scheme research field at GKVK, UAS,
Bengaluru. Different vegetable soybean genotypes used in
this study were; AGS- 434, AGS-435, AGS-436,AGS-437, AGS-
438,AGS-439,AGS440,GC-99010-35-1-2-2, GC-98017-7-196-
1-2 and GC-00209-4-1-1(released variety as control). Each
entry was harvested at the physiological maturity (65-70 days
after sowing) were used for determination of nutritional qual-
ity and antinutrient components.
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Proximate composition of vegetable soybean genotypes

The vegetable soybean seeds were dried in a hot air oven at
60° C for 12 hours and finely powdered and subjected for
nutrient analysis. The nutrient such as protein, fat, crude fi-
bre, ash, calcium, iron, phosphorus dietary fiber and
antinutrient such as phytates, tannins (AOAC, 1980) and
trypsin inhibitors (Ray and Rao, 1971) were estimated on dried
sample. Moisture and vitamin C were analysed on fresh sample.
Carbohydrate and energy were computed using differential
method. Three replicates were used for each analysis. The
results were analyzed using a completely randomized design
(CRD) to compare the variance (Fisher and Yates, 1963).

fat reported highest in AGS-435 (Table 1). The value of pro-
tein observed in the present study is similar to that of Obatolu
and Osho (2006) on five Nigerian varieties of vegetable soy-
bean genotypes (TGX) that contained 11.6- 15.3 g. Protein
content of vegetable soybean are highest among vegetable
legumes such as pigonpea with 6.9 g/100 g(), cowpea 2.5-
5.94 2/100 g (Aghora et al. 1994) and green peas 7.2 g/100 g (
Gopalan et al. 2007).

Ash content which reflects mineral content ranged from 1.49-
1.74 g. Crude fiber content of the genotypes ranged from
1.89 t0 2.62 g/100g. High values of fiber suggest that it can be

Results and discussion:.
Table 1 : Macronutrient composition (based on fresh sample) of vegetable soybean genotypes (Per 100 g)

Genotypes Moisture | Protein | Fat Ash Crude Carbo
(%) @ © (2 fiber hydrate Energy
® ® (Kcal)

AGS-434 6940 14.09 5.08 1.74 232 735 127
AGS-435 68.90 14.96 6.12 1.71 227 5.88 139
AGS-436 69.70 13.65 5.74 1.53 262 6.74 131
AGS-437 70.05 1323 5.71 1.63 2.06 7.18 131
AGS-438 70.15 13.58 544 1.64 221 697 131
AGS-439 71.80 1343 446 1.61 244 6.16 119
AGS-440 70.60 14.05 464 1.63 2.55 6.51 124
GC-99010-35-1-2-2 72.10 1232 424 149 1.89 793 119
GC-98017-7-196-1-2 71.50 12.59 450 1.49 227 7.63 119
GC-00209-4-1-1 (control) 71.70 13.37 531 1.61 235 6.00 123

F value NS * * * * * *
S.Em+ - 029 0.18 0.08 0.05 025 1.95
CD (p=0.05) - 0.90 0.58 025 0.16 0.80 6.13

* Significant at 5% level; NS- Non- significant

The highest moisture content was found in GC- 99010-35-1-2-
2 (72.10 per cent) and lowest was observed in AGS-435 (68.90
per cent). Seed moisture content is a critical factor that affects
organoleptic value. Kumar et al. (2006) reported the moisture
content of vegetable soybean Japanese cultivar and Indian
JS335 at R6 stage ranged from 67.5- 76.1 per cent. Protein and

good source crude fiber and has many health benefits. In the
present study carbohydrate content ranged from 5.88 to 7.93
g. Genotype GC- 99010-35-1-2-2 had the highest (7.93 g) car-
bohydrate content and highest energy was recorded in AGS-
435. Mebrahtu (2008) reported the carbohydrate content of
31 vegetable-type soybean genotypes ranged from 15.84-
22.18 g (based on dry matter).

Table 2 : Micronutrient composition (based on fresh sample) of vegetable soybean genotypes (Per 100 g)

Genotypes Calcium (mg) | Phosphorus (mg) | Iron (mg) | Vitamin C (mg)

AGS-434 62.74 2224 3.70 20.85

AGS-435 61.57 231.5 3.14 19.39

AGS-436 67.71 189.0 331 19.69

AGS-437 55.10 173.2 328 17.57

AGS-438 54.92 181.2 343 1691

AGS-439 60.93 215.6 3.15 19.84

AGS-440 54.24 186.5 3.03 1590

GC-99010-35-1-2-2 5891 213.6 3.16 17.72
GC-98017-7-196-1-2 59.61 2238 3.14 18.03

GC-00209-4-1-1 (control) 55.79 201.7 268 20.80 * Signifi-
Fvalue - ’ - - cant at
S.Emt 122 408 0.07 0.51 50 Jevel
CD (p=0.05) 3.84 12.86 021 1.61
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Calcium content of vegetable soybean genotypes ranged from
54.24- 67.71 mg (Table 2). The highest calcium was found in
genotype AGS-436 and the highest phosphorous content re-
ported in AGS-435. Mohmmad et al. (1991) observed calcium
and phosphorous content of 17 selected vegetable soybean
genotypes ranged from 1326.9 - 3262.9 pg/g meal and 12.77-
28.33 mg/g meal respectively, which are much higher than
values reported in the present study. The differences may
due to genotypic variation or environmental condition. Iron
content in genotypes ranged from 2.68- 3.70 mg. The highest
iron content was observed in genotype AGS-434. Calcium,
phosphorous and iron content of vegetable soybean was
reported higher than most vegetable legumes such as green
peas, cowpea and pigeonpeas. Calcium, phosphorous and
iron content in green peas are 20, 139 and 1.5 mg/100 g (Gopalan
et al. 2007). Phosphorous and iron content of vegetable cow-
pea were reported by Awasthi e al. (1989) in the rage of 54-80
mg/100 g, and 1.5-2.5 mg/100 respectively. Rashmi, 2008 re-

pending on the solubility in water, DF is further divided into
insoluble (IDF) and soluble dietary fiber (SDF). The sum of
these two fractions is known as total dietary fiber (TDF). The
SDF is effective in reducing incidence of coronary heart dis-
ease (CHD), type II diabetes and obesity. In present study
IDF, SDF and TDF ranged from 18.19-25.93 g, 1.57-2.73 g,
20.34- 28.61 g respectively (Table 3). AGS-436 had highest
value of IDF and TDF. SDF was observed highest in AGS-
435. Vegetable soybean is superior to other vegetable legume
in dietary fiber such as green peas (TDF 8.6 g/100 g) (Gopalan
etal.2007).

Many plant origin foods contain a wide range of anti-nutri-
ents which interfere with the assimilation of nutrients by bind-
ing to form chelates. The important anti nutrients are trypsin
inhibitors, phytates, phenols, tannins etc.

Table 4 : Phytate, tannin and trypsin inhibitor content of
vegetable soybean genotypes

ported calcium, phosphorous and iron content of nine veg- Ge Phviate | Tanni Trvosi
etable pigeonpea in the range of 20.9-32.2 mg/100g, 127.3- notypes (m§2)e (;I;/lil(lmg) inrlzrill))siz:r
169.5 mg/100g, 0.53-1.31 mg/100g respectively. (units/mg)
Vitamin C is an essential nutrient for man as he lacks the AGS-434 9.29 123.1 23.05
capacity to synthesise it like many other animal species. It AGS-435 10.06 108.8 23.28
also helps absorption of dietary iron by keeping it in the re- AGS-436 8.79 1574 25.02
duced form, that is, in ferrous form. Vitamin C content of veg- AGS-437 13.94 189.9 25.53
etable soybean genotypes ranged from 15.90 to 20.85 mg AGS-438 15.06 196.2 2541
(Table 2). The highest vitamin C content was found in AGS- AGS-439 12.11 100.6 2644
434. Awasthi et al. (1989) in similar study on ten fresh cowpea AGS-440 2149 152.2 25.08
genotypes reported the vitamin C content ranged from 14-22 GC-99010-
mg/100 g. Genotype L- 1552 exhibited its highest vitamin C 35-1-2-2 20.14 164.2 2842
content. These values are similar to values mentioned in GC-98017-
present study. 7-196-1-2 1533 206.6 28.89
. . GC-00209-
Table 3: Soluble (SDF), insoluble (IDF) and total dietary 4-1-1 (control) 1644 1849 2385
Genotypes IDF SDF | TDF F value * * *
AGS-434 21.58 1.60 23.18 S.Em+ 022 2.66 0.61
AGS-435 19.97 2.73 22.70 CD (p=0.05) 0.69 837 1.933
iGS'ZS 6 %5 '?3 gzl ;8'% * Significant at 5% level
GS-437 819 15 03 Phytate content of vegetable soybean genotypes ranged from
AGS-438 21.14 230 2344 .
8.79 t0 21.49 mg/g. The highest phytate content was observed
AGS-439 20.03 1.57 21.60 .
in AGS-440, followed by GC-99010-35-1-2-2 (27.11 mg/g).
AGS-440 19.74 1.85 21.59
Genotype AGS-436 (8.79 mg/g) showed the lowest phytate
GC-99010-35-1-2-2 19.82 204 2185 content (Table 4). Tannins are polyphenolic compounds, oc-
GC-98017-7-196-1-2 2238 172 2410 curring widel an'd influence tlll)e yrlfc))tein ualit gf le ur’nes
GC-00209-4-1-1 (control) | 2488 | 231 | 27.19 g wicely and 1n e p quality of fegumes.
Fvalue = = = In present investigation, tannin content ranged from 100.6-
206.6 mg/100g. The highest tannin content was found in GC-
S.Em+ 0.20 0.09 0.26 .
CD (p=0.05) 059 027 076 98017-7-196-1-2. The least value was reported in genotype
L i i ; AGS-439 (Table 4). The values observed in the present study

* Significant at 5% level

The dietary fiber (DF) is the sum of the polysaccharides and
lignins which are not digested by the endogenous secretions
of the human gastrointestinal tract. In recent years, it is sug-
gested that some amount of DF must be present in diet. De-
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is similar to that found for five Nigerian varieties of immature
soybean by Obatolu and Osho (2006). The tannin content
ranged from 1.0- 2.7 mg/g. Values were significantly higher in
TGX1448-2 (2.7 mg/g) and TGX 923-2 (2.6 mg/g). Trypsin
inhibitors are proteins distributed widely in plant foods like
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legumes. They generally inhibit the activity of trypsin in the
gut and interfere with the digestibility of dietary proteins and
reduce their utilization. Trypsin inhibitor content of vegetable
soybean genotypes ranged from 23.05 to 28.89 unit/mg pro-
tein. The highest content was observed in GC-98017-7-196-1-
2 and the lowest in AGS-434 (Table 4). Mohammad ez al. (1991)
in similar study reported trypsin inhibitor content of 17 geno-
types of vegetable soybean ranged from 18.80 units/mg meal
for P1416771 to 40.67 units/mg meal for P1417052.

Conclusion

The green seeds shelled from the immature pods of soybeans
bear great potential for human consumption in India like the
green pods of other legumes. The green seeds can be added
to stews and soups, and also boiled in salt water. Further-
more, no other vegetable crop can match the nutritional value
of the vegetable pods of soybeans. Fresh vegetable legumes
namely pea, cowpea, pigeonpea and fresh beans (phaseolus
vulgaris) are an integral part of the Indian diet. Thus there is
a huge potential for vegetable soybean to be added in to the
diet as a good and economical source of nutrition.
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PHYSICO-CHEMICAL CHARACTERS, SENSORY QUALITY AND STORAGE BEHAVIOUR
OF JACKFRUITNECTAR BLENDED WITH AVOCADO AND KOKUM.

*Kushala.G, **Sreenivas K.N, ***Rudraradhya .M and ****Nagappa Desai
* Subject matter specialist (Horticulture) kvk Chamarajnagar, **Professor (post harvest technology) UAS, Banglore, ***
Project Coordinator, JSS. SGSY Special Project, Mysore and ****Subject matter specialist (Horticulture) KVK Konehalli

Introduction : Majority of the fruit crops produced are
season bound and hence, there is need for post harvest
processing of the fruit and its products in the off season.
Jackfruit (Artocarpus heterophyllus L.) is an important
minor fruit crop of the tropical region. It belongs to family
Moraceae. The ripe jackfruit bulbs are rich in sugars with
a calorific value of about 90 calories per 100 g fresh weight.
Jackfruit is nutritious, rich in vitamins (A and B), miner-
als (Ca, K and Fe) and contains considerable amount of
carotene and vitamin-C. Itis an important source of pec-
tin and protein (Anon., 2000). Fruit is highly fibrous and
nutritious, containing 18.90 g carbohydrates, 0.8 g min-
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erals, 30 IU vitamin-A and 0.25 mg thiamine for every
100 grams of fruit (Sammaddar, 1985).

In this perspective a study was taken up in an effort
to-

1. To standardize the recipes for preparation of product
of jackfruit nectar blended with avocado and kokum

2. To study the keeping quality of prepared products in
ambient conditions

3. To study physico-chemical characteristics and orga-
noleptic evaluation of prepared products for quality and
acceptability.
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Material and methods

The experiment was carried out at the Department of
Horticulture, Gandhi Krishi Vigyan Kendra, University of
Agriculture Sciences, Bangalore for extraction of jack-
fruit juice. Outer rind was removed using stainless steel
knife and bulbs were cut into small pieces. Fresh pulp
was separated and known quantity of bulb was blended
with equal amount of water (1:1 w/v) and filtered with the
help of muslin cloth.

Juice from avocado was obtained by blending pulp with
water in the ratio of 1:2 (w/v). Kokum fruits were, first,
thawed using plain water and then, the fleshy pulp was
separated from the rind. A known quantity of rind was
blended with equal amount of water to obtain the kokum
juice.

The Fruit Product Order (FPO) minimum specification
for nectar minimum 10 per cent of fruit juice/pulp, mini-
mum percentage TSS 15° Brix and acidity 0.25 per cent.
Recipes were prepared with 20 and 23 per cent TSS 15
and 18° Brix and 0.3 per cent acidity.

Preparation of products for chemical analysis
Jackfruit nectar blended with avocado and kokum
The nectar was prepared by blends like jackfruit (65%),
avocado (15%) and kokum (20%). Sugar syrups of de-
sired strength 15°B and 18°B were prepared by dissolv-
ing sucrose in warm water. A known amount of blended
juice was added to it. As the TSS value dropped due to
addition of the juice, it was adjusted by adding required
amount of sucrose while making up the total volume with
water for each treatment. Acidity was checked and ad-
justed to the desired level by using citric acid.

Sodium benzoate (120ppm) was dissolved in a spoonful
of warm water and added to the product as a preserva-
tive. The prepared product was filtered with the help of
muslin cloth and was filled into pre-sterilized bottles of
200 ml. capacity each and sealed with crown caps using
leg operated crown corking machine. The sealed bottles
were, then, kept in boiling water for half an hour for pas-
teurization and, were stored at room temperature.

The TSS was analyzed by using Erma-hand refractome-
ter, Titrable acidity, sugars and vitamin-C were estimated
by using Ranganna, (1977) and Somogyi (1945) meth-
ods respectively. Organoleptic evaluation of the product
was done by a panel of 20 judges by numerical scoring
method (Amerine et al, 1965).

Treatments
N, T, 20(%) pulp, 15°B and 0.3(%) acidity

1

: )
N.T. 20(%) pulp, 18°B and 0.3(%) acidity
)

2

N2T1: 23(%) pulp, 15°B and 0.3(%) acidity

N,T,. 23(%) pulp, 18°B and 0.3(%) acidity
The results were analysed using factorial CRD (Com-
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pletely Randomize Design)

i

]

Plate 1: Jackfruit nectar blended with avocado and
kokum with 20 (%) and 23 (%) pulp (Jackfruit, Avo-
cado and Kokum in the ratio of 65:15:20) and TSS
15°and 18°B

Results and discussion

The total soluble solids of jackfruit was 28-29°Brix, while
acidity recorded 0.170 per cent. Fruit pulp contains 27.65
per cent of total sugars of which 20.10 per cent of reduc-
ing sugars and 7.55 per cent of non-reducing sugars
(Table1).

The results of the changes in chemical composition of
jackfruit nectar blended with avocado and kokum revealed
maximum increase in total soluble solids levels during
the storage period of 120 days in N, T, as shown in Table
2, This might be due to increase in total sugars by inver-
sion in the presence of organic acids of polysaccharides
like starch and cellulose substances into simpler soluble
molecules and also inversion of added sucrose into sim-
pler soluble substances in the course of time. Similar
results were obtained by Vijay jain et al, (2006) in Aonla
squash

The pH of nectar increased during storage period of 120
days (Table 2). Maximum initial pH of 4.90 was recorded
in N, T, whereas it increased to 4.95 at 120 days of stor-
age, A corresponding decrease in acidity of products
during storage could be responsible for change in pH
(Madan Lal choudhary et al. (2006) in guava RTS).
Acidity of nectar decreased after a storage period of 120
days and reduction in acidity was found in N, T, ranging
from 0.30 to 0.23 per cent during storage period. This
could be due to chemical interaction between the or-
ganic constituents of the juice induced by temperature
and action of enzymes.

A declining trend in the ascorbic acid content of nectar
was noticed during storage period. However, the interac-
tion effects of N, T, recorded maximum ascorbic acid
content of 26.40 mg/100 g initially, which was 15.10 mg/
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100 g after 120 days of storage (Table 3) The decline in
ascorbic acid concentration could be due to thermal deg-
radation during processing and subsequent oxidation in
storage as itis very sensitive to heat and pressure treat-
ment, Similar results were obtained by Teotia et al. (1997)
in muskmelon nectar from enzyme clarified juice and
Doodanth and Badriel (2000) in water melon nectar.

There was a considerable increase in reducing sugars
content of nectar during storage. It was found maximum
(5.77 per cent) in N, T, which increased to 11.99 per cent
at 120 days of storage, There was a continuous reduc-
tion in non-reducing sugar content of nectar throughout
storage period at fresh and maximum non-reducing sugar
content was noticed in N, T, which to decreased to 4.38
per cent at 120 days of storage. This could be due to
inversion of non-reducing sugars to reducing ones caused
by acids present in products.

Slight increase in total sugar content of nectar was ob-
served during storage period. The Total sugar contentin
N,T, was 16.25 per cent initially that increased to 16.36
per cent after 120 days storage Table 4. The increased
levels of total sugars were probably due to conversion of
starch into simple sugars. Similar results were reported
by Gajanana (2002) in Aonla juice and Krishnaveni et al,
(2001).

During processing with aseptic methods followed for han-
dling the products, bottles used for storing products were
pre-sterilised and dried properly before filling the prod-
ucts. Ergo there was no visible spoilage of products dur-
ing storage. The findings were in agreement with findings
of Giridharlal et al (1986).

Organoleptic qualities of content of jackfruit nectar
blended with avocado and kokum

Nectar prepared with different recipes was subjected to
organoleptic evaluation at 120 days of storage to assess
the quality attributes like appearance, aroma and flavour,
taste and overall acceptability. The scores obtained for
these parameters are presented in Table 5.

Appearance

The interaction effect with respect to pulp and TSS levels
had significant effect on the appearance of nectar. Nec-
tar prepared with 23 per cent pulp and TSS levels of 18°B
(N,T,) recorded highest score of 4.15. Lowest score of
3.50 was recorded in treatment N, T..

Aroma and flavour

The data shows significant difference in the interaction
effect of pulp and TSS levels in relation to aroma and
flavour of nectar. Highest score of 4.10 was recorded in
treatment with 23 per cent pulp and 18°B (N, T,) and Treat-
ment N, T, registered lowest score of 3.22.

Taste
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There was significant difference in the interaction of pulp
and TSS levels in relation to taste of the nectar and high-
est score of 3.95 was recorded in treatments with 23 per
cent pulp and TSS level of 18°B (N,T,) and Treatment
N, T, registered lowest score of 3.20.

Overall acceptability

The difference between the scores obtained was signifi-
cant for interaction effects. A highest score of 3.96 was
recorded in treatment N, T, whereas, the lowest score of
3.70 was recorded in treatment N, T...

Table 1: composition of jackfruit pulp

SI. No. | Parameters Observation
1. Total soluble solids (°B) 28-29

2. Titrable acidity (%) 0.17

3 Total sugars (%) 27.65

4. Reducing sugars (%) 20.10

5. Non-reducing sugars (%) 7.55
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Table 2: Changes in pH and TSS content of jackfruit nectar blended with avocado and kokum
during storage

Factors pH TSS (°Brix)

Fresh | 30 days| 60 days|90 days| 120 days|Fresh| 30 days|60 days|90 days|(120 days
Pulp (%)
20 (N)) 4.86 4.87 4.89 4.90 4.91 16.50 | 16.81 17.10 |17.40 [17.70
23 (N,) 4.83 4.84 4.86 4.88 4.90 16.50 | 16.97 1740 |17.55 [17.87
F-test * * * * * NS * * NS *
SEm+* 0.002 | 0.002 0.002 10.002 [0.002 0.38110.014 [0.014 [0.204 ]0.020
CD (5%) |[0.008 | 0.008 0.008 [0.008 [0.008 - 0.045 ]0.044 |- 0.060
TSS (°B)
15°B (T'1) | 4.81 4.82 4.83 4.85 4.88 15.0 ] 15.32 15.70 ]15.95 |[16.17
18°B (T2) [ 4.88 4.89 4.91 4.93 4.94 18.0 | 18.46 18.80 [19.0 19.40
F_test * * * * * * * * * *
SEm+* 0.002 | 0.002 0.002 10.002 [0.002 0.38110.014 [0.014 [0.204 ]0.020
CD (5%) |[0.008 | 0.008 0.008 [0.008 [0.008 1.176 1 0.045 [0.044 ]0.629 [0.060
Intera
ction
N T, 4.83 4.84 4.85 4.87 4.88 15 15.30 15.50 [15.80 [16.1
N T, 4.90 4.91 4.93 4.94 4.95 18 18.30 18.70 ]19.00 [19.30
N, T, 4.80 4.81 4.82 4.84 4.88 15 15.35 1590 [16.10 [16.25
N, T, 4.86 4.87 4.90 4.92 4.93 18 18.60 1890 [19.00 [19.50
F-test NS NS NS NS * NS * * NS *
Em=* 0.004 | 0.004 |0.002 [0.003 |0.004 0.540 1 0.020 [0.020 [0.288 ]0.030
CD (5%) |- - - - 0.012 - 0.063 ]0.063 |- 0.060
* Significant at 5%; NS = Non-significant

Table 3: Changes in acidity and ascorbic acid content of jackfruit nectar blended with avocado
and kokum during storage

Factors Acidity (%) Ascorbic acid (mg/100g)
[ Fresh| 30 days| 60 days[90 days[120 days|Fresh 30 days[60 days[90 days| 120 days

Pulp (%)
20 (N)) 0.30 ]0.28 0.25 0.24 0.24 23.70] 18.80 16.50 |[14.42 12.72
23 (N,) 0.30 |0.27 0.25 0.24 0.24 25.80] 23.25 19.55 [16.95 14.80
F-test NS * NS NS NS * * * * *
SEm+ 0.002 | 0.002 0.004 10.004 |0.002 0.100] 0.144 0.25 0.002 0.002
CD (5%) | - 0.008 - - - 0.309] 0.444 0.77 0.008 0.007
TSS (°B)
15°B (T1) | 0.30 [ 0.27 0.26 0.25 0.25 24.27]1 19.75 17.00 [15.02 13.30
18°B (T2) | 0.30 [ 0.27 0.25 0.24 0.23 25.25] 22.30 19.05 [16.35 14.22
F-test NS NS NS NS * * * * * *
SEm+ 0.002 | 0.002 0.004 ]0.002 ]0.002 0.100] 0.144 0.25 0.002 0.002
CD (5%) | - - - - 0.008 0.309] 0.448 0.77 0.008 0.007
Intera
ction
N, T 0.30 ]0.28 0.26 0.25 0.25 23.30| 17.50 15.00 [13.75 12.10
N.T, 0.30 ]0.28 0.25 0.24 0.23 24.10] 20.10 18.00 [15.10 13.35
N, T 0.30 |0.27 0.26 0.25 0.25 25.25] 22.00 19.00 [16.30 14.50
N,T, 0.30 |0.27 0.25 0.25 0.24 26.40]| 24.50 20.10 |17.60 15.10
F-test NS NS NS NS NS NS NS * * *
SEm+ 0.004 | 0.004 0.005 ]0.004 |0.004 0.142] 0.204 0.350 ]0.002 0.003
CD (5%) | - - - - - - 1.08 0.008 0.011

* Significant at 5%; NS = Non-significant
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Table 4: Changes in total sugars, reducing sugars and non-reducing sugars content of jackfruit
nectar blended with avocado and kokum during storage

Factors Total sugars (%) Reducing sugars (%) Non-Reducing sugars (%)
Fresh|30 60 90 120 | Fresh |30 60 |90 120 | Fresh| 30 60 (90 120
days |days |days |days days |days |days |days days | days |days | days
Pulp (%)

20 (N,) [15.10 [15.12 [15.16 [15.18 [15.22 | 5.11 [6.74 [8.09 |9.35 [10.85] 10.00 | 8.40 | 7.07 [5.84 | 4.36
23 (N,) [15.32[15.38 {1542 1542 [1548 [ 524 [6.84 [847 |9.56 [11.07] 10.12 | 8.55 [ 7.06 |5.87 | 4.28
Ftest |* ; : " ; : " ; ; : " : : : :

SEm= |0.003 [0.002 [0.012 [0.002 [0.002 | 0.004 [0.004 [0.004{0.004 |0.004] 0.002 | 0.002| 0.001[0.001| 0.001
CD (5%) |0.010 [0.006 [0.038 [0.006 [0.006 | 0.010 |0.013 |0.014|0.013 [0.014| 0.006 | 0.007| 0.003[0.003| 0.003
TSS (°B)
15°B (T1) |14.30 [14.32 [14.37 [14.38 [14.44 [ 464 [5.74 |6.73 |7.86 [10.09[ 9.67 | 8.60 | 7.76 |6.52 | 4.22
18°B (T2) | 16.15 [16.18 [16.12 [16.23 [16.26 [ 572 [7.84 |9.84 |11.05 [11.84[ 10.45 | 8.35 | 6.37 [5.18 | 4.42

F_test * * * * * * * * * * * * * * *

SEm+ 0.003 |0.002 ]0.012 |0.002 |0.002 | 0.004 [0.004 [0.004|0.004 [0.004| 0.002 | 0.002] 0.001]0.001| 0.001
CD (5%) |0.010 |0.006 |0.038 [0.006 [0.006 [ 0.010 | 0.013 |0.014/0.013 |0.014| 0.006 | 0.007| 0.003]|0.003| 0.003

Intera

ction

N T, 14.15[14.17 |14.21 |14.23 [14.28 | 4.56 |5.71 |[6.63 |7.85 |10.02| 9.60 | 8.47 | 7.59 [6.39 | 4.27
N T, 16.05 [16.08 |16.10 |16.13 [16.15| 5.66 |7.76 [9.55 [10.85]11.68| 10.40 | 8.33 | 6.56 [5.29 | 4.18
N,T, 14.45|14.48 |[14.52]|14.53|14.60 | 4.71 |[5.76 |6.82 |7.87 |10.15] 9.72 | 8.72 | 794 [6.66 | 4.46
N,T, 16.25]16.28 [16.32116.32 [16.36 | 5.77 |[7.91 |10.12/11.25|11.99| 10.50 | 8.38 | 6.19 [5.08 | 4.38
F-test * * * * * * * * * * * * * * *

SEmit 0.004 |0.003 |0.017 |0.003 [0.003 | 0.006 | 0.006 [0.006/0.006 |0.006| 0.003 | 0.003| 0.001(0.001] 0.001
CD (5%) |0.014 | 0.009 |0.054 [0.009 [0.009 [ 0.019 | 0.019 |0.019/0.018 [0.020{ 0.009 | 0.010| 0.004|0.003| 0.003

Table 5: Organoleptic scores of jackfruit nectar blended with avocado and kokum during storage

Factors Appearance Aroma and Over all
flavour Taste acceptability

Interaction
N, T, 3.50 3.22 3.62 3.75
N.T, 3.85 3.75 3.80 3.70
N,T, 4.05 4.02 3.20 3.82
N, T, 4.15 4.10 3.95 3.96
F-test * * * *
SEm+* 0.004 0.004 0.082 0.004
CD (5%) 0.013 0.012 0.252 0.012

* Significant at 5%; NS = Non-significant

N, T, : 20(%) pulp, 15°B N,T, : 20(%) pulp, 18°B

N,T, . 23(%) pulp, 15°B N,T, . 23(%) pulp, 18°B
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UTILIZATION OF FRUIT WASTE

*Kushala. G, **Shilpa huchannanavar and ***Siddappa. R
*Subject Matter Specialist (Horticulture) Krishi vigyan Kendra chamarajanagara, ** Food science and
Nutrition PhD scholar UAS Bangalore, ***Assistant Horticulture Officer Nanjanagud,

Introduction

Fruits are more prone to spoilage than cereals
due to their nature and composition and about
20-40% of these are lost due to non availability of
proper infrastructure during post harvest opera-
tions. Efficient, disposal and recycling of these
wastes can help in minimizing pollution hazard,
supply of vital nutritional components in foods and
feeds and bringing down the cost of production.

Waste utilization is both a necessity and a chal-
lenge. In food industry the recovery and modifica-
tion of wastes are becoming increasingly impor-
tant. During processing large quantities of wastes
accumulate but these wastes are really the by
products of industrial processing of materials and
have greater economic significance. The effec-
tive utilization of some of these wastes in devel-
oping countries has resulted in the production of
very valuable by-products, resulting in the
economy in the cost of production of the main prod-
uct.

Hence proper and economic utilization of wastes
of food processing industries is not only necessity
for proper development of food industries, but also
essential to make these units economically vi-
able in our country. Besides, with the increase
in world population and the existing shortage of
high quality low-cost foods recovery of the nutri-
ents from presently wasted sources and their uti-
lization as food and feed will help to fill up the gap

between world population and world food supplies.

Present production of fruits and vegetables

In the last 3-4 decades, India has made great
strides in fruit and vegetable production .accord-
ing to FAO production Year Book, 2006.it is now
ranked as the largest producer of fruits and sec-
ond largest producer of vegetables after China with
a total production of 31 million tonnes of fruits
and about 72 million tonnes of vegetables. our
share in world production is about 8.56% of total
fruits and 13.50% of total vegetables.

Estimation of wastes

Due to lack of post-harvest management infra-
structure, developing countries lose a big chunk
of their total production (Table 2). Conditions in
India are not much better.

Estimated loss of fruit and vegetables devel-
oping countries

Commodity [ Estimated loss (%)
Fruits

Banana 20-80

Papaya 40-90

Avocado 43

Apricot 28

Citrus 20-95

Grapes 27

Mango 40-60

Apples 14

Fruit processing wastes available India annually

Fruit Nature Production Approximate Potential quantities
of waste (0000 tones) waste conent(%) | of wastes (0000 tones)

Mango Peel and stone 6987.7 45.00 3144.4

Banana Peel 2378.0 35.00 832.3

Citrus Peel, rag and seed 1211.9 50.00 606.0

Grapes Stem, skin and seed 20.00 20.00 —

Guava Peel and core with seed | 656.4 10.00 —

Tomato Skin, core and seed 664.4 20.00 90.3

Potato Peel 2769.0 15.00 415.3

Apple Peel, pomace and seed 1376.0 e 412.0
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Nutrient composition of different fruit wastes

Waste Moisture | Protein

(8) (&) Fat (g)
Apple
pomace —_— 2.09 1.71
Mango
seed kernel 8.2 8.50 8.85
Jack fruit
seeds 64.5 6.00 0.40
Jack seed
flour 77.0 2.64 0.28
Passion
fruit peel 81.9 2.56 0.12
Banana
peel 79.2 0.83 0.78
Sweet
orange seeds | 4.00 15.80 36.90
Watermelon
seeds 4.3 34.10 52.60
Muskmelon
seeds 6.8 21.00 33.00
Pumpkin
seeds 6.0 29.50 35.40

Need to utilize fruit and vegetable wastes

* Left unattended fruit wastes can be source of
atmospheric pollution and contamination

* Efficient disposal and recycling of these wastes
can help in minimizing the pollution hazards

* Bring down the cost of production of processed
foods

* Provide valuable raw material for gas reactors,
organic manures and extraction of some useful
by-products

* Effective handling of produce and conversion of
solid waste into wealth are the basis of appropri-
ate technology for ending poverty and insanita-
tion and malnutrition prevailing in our country
Potential by-products of fruit wastes

Fermented Edible products

A number of beverages such as cider, beer, wine and brandy,
and vinegar can be obtained from the fermentation of fruit
wastes.Apple pomace has been utilized for the production of
cider. Best quality of cider can be made by carbonating it.
Good quality apple cider and brandy can also be produced by
fermenting milled apple pulp. The possibility of making brandy
from dried culled and surplus apples, grapes, oranges and
other fruits have also been explored. Vinegar can also be pre-
pared from fruit wastes. The fruit waste is initially subjected
to alcoholic fermentation by acetic acid fermentation by
Acedobacter bacteria, which produce acetic acid. Vinegar pro-
duction by fermenting waste from pineapple juice has been
reported. Vinegar production by fermenting orange peel juice
has also been attempted successfully. Apple pomace extract
can also be mixed with molasses in the ratio of 2:1 for produc-

ing vinegar.

Single Cell Proteins

Single cell proteins can be produced from dried and pectin
extracted apple pomace by using Trichoderma viride and
Aspergillus niger. The grape waste and pressed apple pulp
have also been employed as a substrate for Aspergillus niger
to generate crude protein and cellulose. Pineapple waste for
single cell protein production has also been utilized. Using
Fusarium has also used citrus peel juice to generate single
cell protein. The waste from brewery and distilleries can also
be used for the production of single cell proteins. Potato
peels supplemented with ammonium chloride have also been
used for the production of protein by using a non-toxic fungi
pleurotus ostreatus. Similarly, waste from orange, sugarcane
and grape processing industry have also been utilized for the
production of single cell protein.

Animal Feed

The waste obtained from processing of fruits and vegetables
is rich in fibre, which includes cellulose, hemi-cellulose, lig-
nin and silica with poor quality of protein. Fermented potato
waste has been successfully tried as animal feed. Apple pom-
ace after fermentation with different species yeast, followed
by drying, makes the feed enriched with proteins, vitamins,
minerals and fats and which can be used for feeding animals.
Waste from wineries, breweries and distilleries can be used
for feeding livestock. Animal feed can also be obtained from
grape pomace after fermentation. Dry brewer’s grains after
addition of molasses become a very good cattle feed.
Ethanol

The waste from fruits and vegetable processing industries
being polyaaccharides (cellulose, hemi-cellulose and lignin)
can be subjected to solid state fermentation for the produc-
tion of ethanol, which has several uses. It can be used as a
liquid fuel supplement and as a solvent in many industries.
Process for production of ethanol from apple has been devel-
oped. Pear and cherry waste have also been utilized for pro-
duction of ethanol. Orange peel after enzymatic hydrolysis
was found suitable for the production of ethanol by use of
Saccharomyces cerevisiae.

Biogas Production

Bio-mass consisting of agricultural, forest, crop residues, solid
and liquid wastes from industries, sewage and sludge can be
utilized for production of biogas through microbial technol-
ogy. Similarly, the waste from fruit and vegetable processing
industries has been used for production of biogas. Biogas is
produced by anaerobic digestion of fruit and vegetable
wastes. Methanotropic bacteria like Methanobacterium and
Methanococus spp. can utilize CO2 from waste materials to
produce methane. During this process, the complex poly-
mers are first hydrolyzed into simple substances by acid
forming bacteria and finally these are digested anaerobically
by methanotropic bacteria and methane gas is liberated.

As source of Nutrients

1. Source of fat
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Mango seeds

Tomato seeds

Muskmelon, watermelon, cucumber seed
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. Production of starch
Banana pseudo-stem
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Jack fruit seed flour
Ungraded Potato flour

Protein
Seeds of all fruits

. Extracting Dietary fiber
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Production of Food additives

1.Essential oil

> Citrus fruits peels (D-limonine)

. Extraction of pectin
Citrus peels
Mango peels
Guava peels

Pigment extraction
Mango peels
Carrots peels
Grapes skin

. Flavours and gums

Cabbage waste

Xanthomonas compestris)

<> Citrus waste

5. Organic compounds: Citric acid, Acetic acid,

Lactic acid

*,

o
oo IO

X3

%

X3

%

o,
oo W

X3

%

X3

%

N

7
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(xanthan gum-

<> Citrus peel juice and citrus waste (Asperygil-
lus niger)
<> Apple pomace

X3

%

Sweet potato residues
Mandarine orange waste

X3

%

<> Apple pomace

<> Grape pomace

6. Antioxidants:

<> Tomato seed oil

X Apple peel

Industrially important products

1.Enzymes

<> Sauerkraut waste (Invertase- Candida
utilis )

<> Baked bean waste (Amylase)

<> Dried apple pomace (cellulase,xylanase-

Trichoderma viridae)
Papaya waste (Papain)
Pineapple (Bromelin)
Vinegar
Pineapple waste
Orange peel

X3

%

X3

%

o,
o N

X3

%

3.Essential oils

<> Citrus waste

. Alcohalic beverages
Cider (apple waste)
Wine (grapes waste)

Natural colours
Blue grape skin
Kokum waste( Garcinol ,Garcinia indica)
Jamun peel ( Syzygium cumini)
Tomato peel (lycopene )
Papaya peel (chlorophyll)
Beet root peel

.Cosmetics

Orange peel —facepacks

Nail paints-water melon rind

0'&0

o
*
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0.0

. on

o
*
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0.0

®,
0.0
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0.0
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0.0
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Value added products
1. Citrus peel
2. Water melon rind

— Candy
—Pickle, Candy, Tutti-frutti,
Jam
—Incorporation into chapati,
jamun mix...

3. Jack fruit seed

4. Carrot waste — Candy
5. Low grade Potato =~ — Halwa powder, Tikki
powder

6. Water melon, Pumpkin, Muskmelon,

Cucumber Seed kernel —Sweets, Bakery items,
Ice-creams

Animal feed

* Molasses

* Poultry feed

-Orange peels, seeds
—-ripe banana peel powder,
dehydrated
citrus peel, tomato seed oil
and cake
* Fodder pellets -peel orange
* Single cell protein- Apple pomace- Candida utilis,
Saccharomyces cerevasiae
Orange peel and grape stalks-Aspergillus niger
Bio-fuel production
> Biogas, Biofuel and Biodiesel -mango and
banana peels,
mango seeds, vegetable processing wastes
» Ethanol-pineapple, papaya waste
Thus, the waste from fruit and vegetable processing in real
sense is not a waste as every thing can be profitably recycled,
bio converted and utililzed in one or the other form as food,
feed or fodder. However, most of the technologies for the
waste utilization are developed at the laboratory scale, so
these technologies needed to be standardized for commercial
exploitation by the industry. Since the waste is a source of
pollution, it has to be treated before discharging into the
environment. The regulatory agencies can act as catalyst in
developing different processes for the utilization and
management of waste arising out of processing industries
and industries engaged in food processing should invest a
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part of their investment on research and development for waste
utilization and standardization of the various processes which
are commercially viable. Furthermore, the wastage in fruit and
vegetable can be effectively managed by the use of bio-

technology, by maintaining efficient food distribution system
and by promoting domestic and international trade. Thus,
proper waste utilization will add to the wealth of the nation
and will benefit all involved in the process.

Ag.Ho.F.V.Sc:-07

VALUE ADDED PRODUCTS FROM POMEGRANATE

Basavarajeshwari.J.S
M. Rudrardhya, Dr.M.Mahadeviah

Introduction:

Pomegranate fruit is very popular for its delicious and
Nutraceutical properties. The Pomegranate (Punica granatum)
belongs to Punicaceae family and is one of the oldest known
edible fruits. Pomegranate is native to the region of Persia
and the Himalayan ranges of India and in some districts like
Bagalkot, Bijapur, Koppal of North Karnataka. In the North-
ern Hemisphere, the fruit is typically in season from Septem-
ber to February.?! In the Southern Hemisphere, it is in season
from March to May.

“Pomegranate” derives from Latin pomum (“apple”) and
granatus (“seeded”). This has influenced the common name
for pomegranate in many languages (e.g., German Granatapfel,
“Granat” meaning “garnet” and “Apfel” meaning “apple”,
thus “garnet apple”). Perhaps stemming from the French word
for the fruit, “pomme-grenade”, the pomegranate was known
in early English as “apple of Grenada” — a term which today
survives only in heraldic blazons. This was probably a folk
etymology, confusing Latin granatus with the Spanish city of
Granada. The genus name Punica is named for the
Phoenicians, who were active in broadening its cultivation,
partly for religious reasons. In classical Latin, where “malum”
was broadly applied to many apple-like fruits, the
pomegranate’s name was malum punicum or malum grana-
tum, the latter giving rise to the Italian name melograno, or
less commonly melagrana.

Cultivation:

The pomegranate is native to the region of Persia and the
Himalayan ranges of India,[6] and has been cultivated in Iran,
Afghanistan, Pakistan, North India, Armenia, Azerbaijan, Geor-
gia, and the Mediterranean region for several millennia.

Scientific Classification of Pomegranate
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Kingdom: Plantae

Division: Magnoliophyta

Class: Magnoliopsida
Subclass: Rosidae

Order: Myrtales

Family: Lythraceae

Genus: Punica

Species: P. granatum
Binomial Name: Punica granatum, (L)

Nutritive value of Pomegranate arils

Nutritional value per 100 g (3.5 0z)
Energy 346 kJ (83 kcal)
Carbohydrates 18.7¢
Sugars 13.7g
Dietary fiber 40¢g

Fat 12¢g
Protein 1.7¢g
Thiamine (Vit. B)) 0.07 mg (5%)
Riboflavin (Vit. B,) 0.05 mg (3%)
Niacin (Vit. B,) 0.29 mg (2%)
Pantothenic acid (B,) 0.38 mg (8%)
Vitamin B 0.08 mg (6%)
Folate (Vit. B)) 38 ug (10%)
Vitamin C 10mg (17%)
Calcium 10 mg (1%)
Iron 0.30mg (2%)
Magnesium 12 mg (3%)
Phosphorus 36 mg (5%)
Potassium 236 mg (5%)
Zinc 0.35 mg (3%)
Percentages are relative to US recommendations for adults
Source: USDA Nutrient database
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Post Harvest Technology of Pomegranate

Pomegranate’s commercial life means the time that this fruit
can keep a certain quality level under specific storage condi-
tions.

The physiological status and development of the fruit play
an important role in the refrigerated storage and handling
processes, aiming to minimise the quality loss. As a non-
climatic fruit, pomegranate does not ripen after harvest, and
for this reason it has to be harvested when it is fully ripened,
when it shows the optimal organoleptic characteristics.

In pomegranates, the more intense the respiration, the faster
is the decay. Temperature, relative humidity and atmosphere
composition, are the environmental factors that depending
on the desired storage period, can be used to reduce the
respiration and minimise the physiological and fungal decay
losses.

It is evident that one of the main ways to extend the post-
harvest life of pomegranates is reducing as much as possible
the mechanical damage (bruises, scrapes, cuts, compression
etc) with a careful handling. Another essential way to pro-
long the commercial life of pomegranates is optimising the
environmental conditions that will maintain the quality speci-
fications of microbial pathogens. A fast pre-refrigeration us-
ing forced air is one of the simplest ways to extend pomegran-
ate is commercial life. This temperature has to be around 5°C
to prevent the production of physiological disorders, during
2-3months storage.

The relative humidity is the second factor in importance. The
key concept is the deficit in vapour pressure of difference
between relative humidity of the environment. Temperature
and relative humidity are closely related and the objective is
minimising the weight loss without increasing the microbial
development and decay. As pomegranates are commercialised

without post-harvest treatments (washing, waxing, fungi-
cides) the fruits must be gently brushed, and kept with a
relative humidity around 90-95%, if the fruits are healthy and
clean.

The Health Benefits of Pomegranate:

» Rich in Antioxidants (3 times greater than red wine and
green tea)

Reduces the Effects of Ageing

Drinking daily 250 ml of pomegranate juice can signifi-
cantly slow the progress of prostate cancer

Slowers the breast cancer

Lowers the risk of Type 2 diabetes

Reduces blood pressure

Polyphenols present in pomegranate helps to combat,
obstructive pulmonary disease

Effective in reducing macular degeneration and vision
loss

Fights against Arthritis and cystic fibrosis
Pomegranate plays vital role in development natural
drugs

YVVVY A\ 4

Y

>
>

Objectives of the Research:

Aim: To prepare the pomegranate value added products and
analysis of nutrients.

Objectives:

»  Analysis of raw materials used for the preparation of
value added products

» To analyse the final product prepared to check the level
of various nutrients like protein, total sugar, energy, fat and
the antioxidant content in the final product.

»  To prepare the pomegranate value added products. As
this is filled with lots of anti-oxidants, this can be a major
subject for the self-employment of the women.

» This contains a lot of medicinal properties; it helps in the
curing of the diseases related to free radical damage.
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Methods for the Preparation of Value Added Products:Pomegranate Beverage
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Pomegranate Squash
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Figure 3 : Pomegranate Squash

| St I rilxgumiucﬁ:ﬂi‘.ﬁu |

(iharifed Juace I Mizig
| W !m; ™ Filtmtian
| Boblition ol Ciokon
Forte pramalk bagiissh
Material and Methods: - » Carmosine colour.
List of Raw materials and Tools: Crowning
» Pomegranate Fruits Machine
» Sugar/ Artificial Sweetners .|I! |'r
> Water J
» Weighing Balance f
» Knives Screw Type Juice Extractor
» Aril Separator
» Juice Extractor Analysis of Pomegranate Value Added Products:
» Vessels 1. Estimation of Hardness of water by EDTA Method
» Gas Stove / Cylinders for Lab ; 2. Determination of Brix using Hand Refractometer.
» Refractometer 3. Estimation of Energy in Pomegranate Value Added Prod
> Glass bottles/ jars ucts.
> Fillers 4. Estimation of Protein by Folin- Lowry method.
> Stirrer ; 5. Estimation of Total sugar by Phenol- sulphuric Acid
» Crowning Machine Method.
Chemicals Used: Refractometer 6. Estimation of Total Anthocyanin in Fruits.
» Sodium Benzoate (120ppm) All these were the analyses of raw materials and the final
» Citric Acid (0.3%) product was done and the results were obtained as below:
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Resluts :
Sl
No | Description Result
01 Hardness of water 365ug/lit of CaCO,

02 | Estimation of Brix 15°B

03 | Energy 67.00Kcal/100ml of sample
04 | Protein 0.82gm/100ml

05 | Total sugar 12.4gm/100ml

06 | Anthocyanin 3mg/100ml

Conclusion:

Pomegranate Beverage, Jelly, Squash contain all the nutri-
ents in almost same level as that in the fresh fruit and these
nutrients and antioxidants present in pomegranate are very
much required by the humans to maintain good health.
Pomegranate products contain 3.0mg Anthocyanin /100ml of
sample which is a major antioxidant that acs against and scav-
enge the free radicals and prevents their action on other cel-
lular constituents in the body which otherwise initiate vari-
ous disorders. Pomegranate product’s consumption signifi-
cantly reduces cellular peroxides (71%) and increases glu-
tathione levels in diabetic patients. Pomegranate product’s
consumption significantly decreases the extent of Ox-LDL
cellular uptake (39%). Thus pomegranate product’s consump-

tion by diabetic patients will not worsen the diabetic param-
eters, but rather results in anti-oxidative effects on serum and
macrophages, which could contribute to attenuation of ath-
erosclerosis development in the diabetic patients. Ergo, Pome-
granate products have very much health benefits and these
can be good marketability products for the self-employment
of women and others.

Bibliography:

» Antioxidative Effects of Pomegranate juice (PJ) consump
tion by Diabetic Patients on serum and on Macrophages.
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» Effects of Pomegranate juice on human cytochrome P450
3A(CYP3a) and Carbamazephine Pharmacokinetics in

Rats.

» Leslie Bilderback(2007). The complete Idiot,s Guide to
Spices and Herbs. Penguin Group. ISBN 1592576745

» Pomegranate: wikipedia the free encyclopaedia.

» Post-harvest technological treatment of pomegranate and
preparation of derived products.

» Resveratrol stimulates AMP kinase Activity In Neurons

» The health benefits of pomegranate juice.pdf
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JAMUN -A DIABETES FIGHTER

Kashibai S. Khyadagi* and Ravindra Jawadagi**
*College of Agriculture, Bijapur, **Horticulture Research Station, Tidgundi, Bijapur

Introduction

Jamun (Syzygium cumini) is an important indigenous minor
fruit rich in neutraceutical and antioxidant properties with
commercial value. The jamun fruit possesses considerable
nutritional and medicinal value; hence the fruit has received
more recognition in folk medicine. It is native to India, Paki-
stan, Bangladesh and Indonesia. Jamun is also commonly
called by different names such as Eugenia, Nerale hannu,
Njaval, Jambolan, Black plum, Malabar plum, Damson plum,
Duhat plum, Jambolan plum, Portuguese plum, Indian black
berry. Since ancient times it is known for its unusual taste,
flavour and colour. It is popularly consumed and available
only in summer season. The fruit has sweet, mildly sour and
astringent flavour. Children enjoy fruit mainly due to purple
colouring of tongue when eaten. The berry has an unusual
taste but it is power house of health with medicinal proper-
ties. The bark, fruit, leaves and seeds are used in treatment of
various disorders.

India is becoming diabetic capital in the world. WHO has
stated that India will have the highest number of diabetic
people by 2020, combating this problem through food offers
a natural and safe way to prevent onset of diabetes. Hence
jamun fruit is boon to the diabetics. Daily consumption of
jamun fruit or extracts gives positive results. Jamun is offi-
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cially named as a diabetes fighter by the studies conducted
by Indian Journal of Pharmacology and Baba Atomic Re-
search Centre and Central Drug Research Institute for its
hypoglycemic (lowering blood sugar) properties.

Nutritional value

The jamun fruits are oblong, ovoid, pink at maturity and crim-
son black when ripe. The fruit has 70% edible portion. The
fruit pulp carries incredible amounts of nutrients. Glucose
and fructose are the principle sugars present in ripe fruit with
no traces of sucrose. The sugar present in the form of glu-
cose and fructose helps in providing hydration on consump-
tion. The fruit contains large number of vitamins and miner-
als with fewer calories as compared to other fruits. It is fairly
good source of vitamin A, vitamin C, and folic acid. The fruits
are also fairly rich in mineral such as zinc, calcium, potassium,
magnesium, phosphorus, sodium and iron. The astringency
of fruit is due to presence of tannins and gallic acid. The fruit
also consist of antioxidants like tannic acid, gallic acid and
oxalic acids and some alkaloids which give little bitter flavour.
The seed of fruit is rich in protein, carbohydrates and traces
of calcium.

Medicinal value
The whole tree of jamun is known for its medicinal properties.
Jamun is a healthy fruit with medicinal properties not only in
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fruits but also in the seed, leaves and bark of the tree. Leaves,
stem, flower buds, open blossoms and bark have antibiotic
properties. White variety has more medicinal properties par-
ticularly for diabetes.

Jamun Fruits

These fruits purify blood and strengthen liver. Fruit juice has
good soothing and cooling effect enhance the proper func-
tioning of the digestive system. Acidic, sour, sweet and sooth-
ing fruit is used to treat diabetes, diarrhea and ring worm.
Acidity is generally aggravated in summer which generally
leads to stress and frustration. This fruit helps in reducing
acidity. Jamun powder also reduces skin blemishes. Juice of
ripe fruit or a decoction is administered in spleen enlarge-
ment, chronic diarrhea and urine retention.

Jamun Seeds

Seeds have gastro protective properties by mucosal defen-
sive factors and antioxidant properties and decreasing lipid
peroxidation. It also has anticancer and antiviral potential.
Many scientific studies have proved that dried alcoholic ex-
tract of the seeds of the fruit given to diabetic patients regu-
larly showed a reduction in the blood sugar level and
glycosurea (sugar in urine). Seeds contain a glucoside that
prevents conversion of starch to sugar thereby controlling
sugar level. Seeds are used in Ayurvedic, Unani and Chinese
medicine for digestive ailments. It is used to treat diarrohea
and ring worm.

Jamun tree leaves

Leaves have antibacterial properties and are used for making
medicines for the strengthening of the teeth and gums. It is
used to cure soar throat, bronchitis, asthma, thirst, dysen-
tery, blood impurities and ulcers. The paste prepared from

jamun leaves is good to recover the infected wounds. The
leaves are also useful in controlling blood pressure and gin-
givitis. Ash from burnt leaves is good for gums and teeth.

Jamun tree bark
Bark of jamun tree has astringent properties and therefore
useful for gargles and mouth wash. The bark has got carmi-
native, diuretic, digestive and constipating properties. It has
also got antithelmintic properties and used to formulate many
herbal medicines.

Research studies have revealed that oral administration of
jamun extracts from bark and seeds boost insulin levels in
diabetics. Consumption of a quarter teaspoon of the pow-
dered seeds with one tea spoon of honey for fifty days
showed significant changes in sugar levels.

Uses of jamun

e Fresh fruits are yummy and relished after shaking in salt
which enhance taste.

¢ Ripe fruit is fermented to prepare excellent quality wine.

e Fruit juice is used to prepare vinegar

e Jamun is processed to prepare a distinct flavored jam, jel-
lies, preserves and squash.

o The rejected fruit / low quality fruits are crushed and syrup
is prepared. This jamun syrup is beneficial in treating diar-
rhea.

o Smaller fruits are used in beverage industries for being rich
in acidity, tannins and anthocyanins.

¢ Seed can be used as a concentrate for animals as it is rich in
protein, carbohydrates and calcium.

The jamun fruit is a potential fruit with nutritional and medici-
nal value. It is boon for diabetic people. The whole tree, leaves,
bark, fruits and seeds are useful.

Ag.Ho.F.V.S5c:-09

DEVELOPMENT OF READY - TO -RECONSTITUTE MIXES FROM QUALITY PROTEIN
MAIZE

Shobha D, Sreeramasetty T.A, Puttaramanaik, Pandurange gowda K.T, Shivakumar G. B and Sunil prasad M.E
AICRP (Maize), Zonal Agricultural Research Station, V. C. farm, Mandya- 571405 E-mail: shobagd@rediffmail.com,
shobafsn@gmail.com

Introduction:

Maize (Zea mays L) is the third most important cereal in India,
after Rice and Wheat. Being potential crop in India , Maize
occupies an important place as a source of Human food (25
per cent), animal feed (12 per cent), poultry feed (49per cent),
starch (12 per cent)and 1 per cent each in brewery and seed
(Kaul etal 2009).In the recent past Quality protein maize (QPM)
has got special distinction among the cereals due to presence
of high amount of essential amino acids viz, Lysine (4.92),
Tryptophan (1.20).Quality protein maize can be utilized for
diversified purposes in food and nutritional security as In-
fant food, Health food, Convenience food, specialty food and
emergency rations.(Jat etal 2009).Cereals along with pulse

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010

combinations constitute an important part of human diet in
many parts of the world because of easy availability, low
cost, long shelf life and nutritional balance.

Today’s women finding it difficult to cook many of our tradi-
tional recipes due to shortage of time. Hence Convenience
foods such as Ready-to-reconstitute, normally in dry form
need to be mix with water before consumption, and require
only few minutes of cooking in boiling water or steaming or
frying, can suitably serve the purpose. Hence an attempt has
been made in this regard to know the feasibility of using
maize suji or semolina for the preparation of Ready—to -
reconstitute products such as Idli mix and Vada mix using
maize semolina with a prime objective to spread the aware-
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ness about nutritional qualities of maize and to popularize the
recipes that can be easily prepared among rural and urban
populations at low cost.

MATERIALSAND METHODS

The maize grains of Quality protein maize hybrid ( Shaktiman-
4 ) were procured from AICRP Maize centre, Dholi, Bihar and
were treated with 1 per cent lime solution (Usha Singh, 2001),
drained, washed, and sun dried until the moisture percentage
reaches to 11.5 per cent. Grains were dry milled passed through
sieve no 36 to get the semolina of 425 microns size.

Development of Rava Idli mix: Different levels of maize semo-
linaviz., 50, 60, 70 per cent levels were tried along with other
ingredients like Rice semolina, Soya protein Isolate, Black
gram flour, Bengal gram dhal, Salt, mustard and Sodium bi
carbonate were purchased from local market, and dry roasted
at a temperature of 74.5°C for15 minutes. Water blanched curry
leaves, carrot, and chilies were dehydrated at a temperature
of 50°C for 18 hours, in a hot air oven and powdered as de-
scribed by Singh and Kulshrestha, (2006) with a slight modi-
fication. Developed mix was reconstituted by doing slight
modifications (Premavalli. K. S.2000) to know the best level of
semolina incorporation. For sensory evaluation, 100 grams of
idli mix was reconstituted with 4 teaspoon of curd, 150 ml of
water, 30 grams of fresh grated onion, 2 grams of coriander
leaves, condition for 15 minutes, then steam cook for 6 min-
utes and idlies were served with coconut chutney.

Development of Rava vada mix: Three levels of Maize semo-
lina (50, 60, 70per cent) were mixed with Wheat semolina,
Soya flour, Wheat flour and Salt were purchased from the
local market. Dehydrated red chilli, onion, curry leaves, carrot
powder was used and the process of dehydration was alike
for both the products.100 grams of vada mix in three different
levels was reconstituted with 10 grams of warm oil or ghee,
along with 60 ml of water to get a hard dough. Condition the
dough for 5 minutes; make small balls, pressed on a papad
presser to get round shaped vadas. Deep fry these in cooking
oil on a medium flame, till they turn to golden brown colour.

Sensory Evaluation was carried out in both the products to
know the best level of incorporation, on a 5 point Hedonic
scale which rates 5-excellent and 1-as poor (Ranganna,1986)
for appearance, colour, texture, flavour ,taste, and overall ac-
ceptability by 15 semi trained judges of ZARS, V.C. Farm.

Analysis of Nutritional Composition: Developed mixes were
analyzed for Moisture, crude protein (Gerhardt, vapodust,
Germany), fat and ash contents (AOAC, 1995). Carbohydrate
content was determined by difference (Livesey, 1995). Gross
energy was determined by calculation from fat, carbohydrate
and protein contents using the Atwater’s conversion factor;
1 goffat=9kcal, 1 gofProtein=4k cal, 1 gof Carbohydrate
=4k cal (Passmore and Eastwood, 1986). For mineral estima-
tion, the samples were prepared by dissolving the ash ob-
tained after ashing the samples in a Muffle furnace in dilute
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hydrochloric acid (1:1 v/v). Calcium, phosphorus, were esti-
mated according to standard procedure of AOAC (1995), Iron
by Wong’s method (Wong, 1928), while magnesium by
versanate titration method and potassium content by the pro-
cedure of Ranganna (1986).

Storage studies: Samples were packed in two types packag-
ing materials viz LDPE covers (300 gauge) and Alluminium
covers (alluminium cover + one tensil polyester 3 layer film),
for a period of 3 months. Immediately after dehydration, the
samples were analyzed for initial moisture, peroxide value,
and free fatty acids. (AACC, 2000) subsequently every month
the packed samples were tested for the same. Microbial qual-
ity of the stored samples was analyzed by the method of
Collins and Lyne (1970), all the isolations were carried out
following serial dilution technique. Plates were incubated at
32+1°C for 96 hours, and every month colony counts were
recorded for bacteria, fungi, and moulds.

Statistical Analysis: One way and two way anova are ap-
plied to test the significant differences between the packag-
ing material and between the months of storage.

RESULTS AND DISCUSSION

From the Table I indicates that the overall acceptability scores
of Idli and vada, prepared by incorporating Maize semolina
at 50 per cent scored between good to very good i.e. 3.60 and
3.80 respectively. Texture (3.70, 3.80) and Taste (3.60, 4.20) of
the products indicated a significant difference among the
variations tested. The standardized recipe of ready—to- re-
constitute mixes is depicted in Table II.

Nutritional composition of the Ready-to-reconstitute Mixes:
The perusal of Table III indicates the moisture content at the
time of analysis was 3.69 and 4.79 per cent respectively, for
Idli and vada mix. However, the initial moisture content of the
mixes was 0.963 and 0.831 respectively, but subsequent stor-
age of the products and exposure before analysis must have
increased the moisture content. The protein contents were
comparatively good in both the mixes (15.08 and 13.87 per
cent).Addition of Black gram has increased the calcium con-
tent of the Idli mix which basically contains 154 mg of cal-
cium. Phosphorous content of the mixes were 320 and 300 mg
respectively, it obviously because of maize is a good source
of Phosphorus (348 mg/100 g) as quated by Gopalan etal
(2000).Potassium and Iron contents were comparatively more
in Vada mix (320, 4.55mg), may be due to the high ash content
of the mix (4.52 per cent) and the kind of ingredients like
wheat semolina, whole wheat flour must have contributed to
the more ash content and in turn to more minerals.

Storage Studies: The storage of any product determines its
Wholesomeness during the definite period of time .There-
fore the quality of the mixes was evaluated during storage for
a period of 90 days, on the basis of biochemical, and micro-
bial changes. From the Fig. 1 it can be revealed that there was
an increase in the moisture content of the samples irrespec-




SWADESHI VIJNANA

ANDOLANA-KARNATAKA

LILAVATI-3

tive of the packaging material. However there is a significant
increase in the moisture content over a period of 90 days.
(0.96t03.45,and 0.831 to0 2.72 in LDPE pouches, 0.96 to 2.35
and 0.831 to 2.62 in Alluminium packs). Similar studies con-
ducted by Afoawa etal (2004) and Midna and Mogra (2007)
indicate an increase in the moisture content of vermicelli dur-
ing storage from 6.9 to 8 per cent for a period of 2 months. The
peroxide value was significantly increased from 1.32 to 3.84
and 2.98 and 2.33 to 4.97 and 4.15 respectively for Idli and
Vada mix in polyethylene and Alluminium packs over 3 months
(Fig. 2). Perusal of the Fig. 3 indicates an increase in FFA
content over a period of time, and was significant between
the months, which increased from 0.187 to 0.768 (PC),
0.485(AF) for Idli mix and 0.197 to 0.912 (PC), 0.8 15(AF) for
Vada mix respectively. The peroxide value of 1.64+0.38 and
free fatty acid of 0.11+0.005 for Cowpea and groundnut based
miso like product was reported by Kwaku etal (2004). Saha
and Dunkwal (2009) also reported a free fatty acid value of 0.3
to 2.2 mg for Spread Instant mix, for a period of 90 days.
Values reported in this study are within the limit reported by
Kirk and Sawyer (1991), where in for a noticeable rancidity of
an oil product the FFA level should exceed 1.5 per cent and
they also quoted a PV 0f 20-40 meq / kg as the range at which
rancidity begins to be noticeable in oils.

The microbial quality of the samples (Table IV) reveals that,
there was no mould and fungal colonies throughout the stor-
age period of 3 months, except a mould appeared in polyeth-
ylene packs during 3 month. Bacterial colonies which may be
present inherently in the food were with in the limit (3x10¢
2x107) in polythene and (5x10, 2x107) alluminium covers and
subsequently reduced during storage. Low moisture content
must have played a beneficial role in keeping the product safe
for longer period. Similar study conducted by Midha and
Mogra (2007) reveals that the load of total viable counts yeast
and mould were very less in value added Vermicelli which
may be due to low moisture content and low water activity
combined with hygienic handling of the product. Packaging
had an effect on the keeping quality of the products, however
ready-to-reconstitute mixes can be safely kept for 3 months
under room temperature (25-30°C) without affecting the orga-
noleptic, biochemical and microbial qualities. From this study
it can be concluded that maize semolina can be substituted
with rice or wheat semolina to prepare nutritionally rich vada
or idlis at low cost along with other pulses and cereals.
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TABLEI
Sensory Evaluation of Rava Idli and Vada

Characteristics of Rava Idli | Ingredient variations Statistical analysis
S50per cent | 60per cent | T0per cent | F-Value |[SEmt | CD at Sper cent

Appearance 340 330 3.00 1.11 NS NS

Colour 3.60 320 2.60 8.14 025 0.51
Texture 3.70 3.10 2.50 1023  [027 0.54
Flavour 3.50 320 3.10 1.67 NS NS

Taste 3.60 2.60 2.50 13.68 (023 048
OAA 3.60 2.50 230 1890  [023 047
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Characteristics of Vada | Ingredient variations Statistical analysis
S0per cent 60per cent | T0per cent | F-Value | SEmt | CD at 5per cent
Appearance 440 2.70 2.30 50.86 022 045
Colour 450 2.80 270 27.09 0.27 0.56
Texture 3.80 320 270 725 0.29 0.59
Flavour 420 290 320 12.39 0.27 0.56
Taste 420 330 2.80 12.03 0.29 0.59
OAA 3.80 270 250 12.97 027 0.56
TABLEII
Standardized recipe of Rava idli mix and Vada mix
Ingredients of Rava Idli Quantity Ingredientsof Vada | Quantity
Maize semolina (sieve n0.36) 50g Maize semolina 50g
Rice semolina 25g Wheat semolina 30g
Soya protein 5¢g Soya flour 10g
Black gram flour 20g Wheat flour 10g
Dehydrated curry leaves 2g Onion 10g
Dehydrated carrot powder 5g Red chilli 3g
Bengal gram dhal 5g Salt 2g
Salt 2.5 Coriander lg
Dehydrated chilli 1.5g Curry leaves Ig
Mustard Ig Carrot powder 2.5¢g
Sodium bicarbonate 0.5g
TABLEIII
Nutrition composition of Rava idli mix and Rava vada mix per 100g
Nutritional composition | Ravaldlimix | Ravavadamix
Protien(per cent) 15.08 13.87
Fat (per cent) 2.85 425
Carbohydrate (per cent) | 70.65 73.60
Energy (K cal) 368.57 388.13
Fibre (per cent) 3.00 321
Ash (per cent) 349 452
Moisture (per cent) 3.69 4.79
Calcium (mg) 154.0 36.0
Phosphorus (mg) 300.0 320.0
Magnesium (mg) 1525 150.0
Potassium (mg) 270.0 320.0
Iron (mg) 237 455
TABLEIV
Microbial load of Rava idli mix and Vada mix
Months of Microbial studies | Samples PDA NA RBC
Ciu/ml of sample | Ctu/mlofsample| Cfu/mlofsample
10- 10+ 10° ] 10° 10* [10°
1* month Vada mix 0 0 3 2 0 0
Rava idli mix 0 0 5 2 0 0
2" month Vada mix 0 0 2 1 0 0
Rava idli mix 0 0 2 0 0 0
3"“month Vada mix 0 0 2 1 1 0
Ravaidlimix | 0 0 2 1 0 0
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a. Effect of packaging material on Moisture
changes
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DIAGNOSIS OF CRYPTOSPORIDIOSIS IN BOVINES BY CONVENTIONAL DIAGNOSTIC
TECHNIQUES

Veena.M and Placid.E.D’Souza
KVAFSU, Veterinary College, Hebbal, Bangalore- 560 024

Introduction

Cryptosporidiosis is an emerging zoonotic disease of global
importance caused by a tiny apicomplexan, ubiquitous proto-
zoan parasite of the genus Cryptosporidium that infects gas-
trointestinal tract which manifests as gastroenteritis in man
and animals. It causes self-limited watery diarrhoea in immu-
nocompetent individuals but has far more devastating effects
on immunocompromised individuals and in some cases can
be life-threatening due to dehydration caused by chronic di-
arrhoea (Caccio, 2005 and Chen et al., 2005). The present
paper deals with conventional diagnostic techniques viz.,
Sheather’s sucrose floatation (Anderson 1981) and MZN
(Anderson 1991) used for identification of Cryptosporidium
oocysts.

Materials and methods

A total of 201 faecal samples were collected from calves and
cattle of different age groups and divided as, 0-2 months age,
2-6 months age, 6 months to 1 year and adults and were exam-
ined for Cryptosporidium oocysts by using conventional
diagnostic techniques viz., Sheather’s sucrose floatation and
modified Ziehl-Neelsen staining technique.

Sheather’s sucrose floatation: In Sheather’s sucrose floata-
tion, the faecal suspension was transferred to a centrifuge
tube for centrifugation at 500 x g for 10 minutes. The sepa-
rated supernatent was discarded and then to the sediment,
Sheather’s sugar solution (1.16 specific gravity) was added
upto the brim of the tube and mixed thoroughly and centri-
fuged at 500 x g for 10 minutes, a drop of the floated fluid on
the top was placed on a glass slide and examined for
Cryptosporidium oocysts under low power (10X), high power
(40X) and oil immersion (100X for comparision of the size of
the oocysts.

Modified Ziehl Neelsen staining technique (MZN): Thin
smears prepared from the faecal samples were stained with
modified Ziehl-Neelsen stain. The smears were stained with
strong carbol fuchsin solution for 5 minutes. After staining,
the smears were washed in running tap water for 1-2 minutes.
Then the slides were subsequently decolorized in 5 per cent
sulphuric acid for 30 seconds. The smears were then washed
in tap water for 1-2 minutes and, the smears were counter-
stained with 3 per cent methylene blue for 1 minute. The smears
were finally washed under running tap water and dried with a
dryer. The smears were then examined microscopically under
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oil immersion (100X) for Cryptosporidium oocysts. Both hot
and cold Ziehl-Neelsen techniques were used. Identification
of oocysts was done by morphological characterization and
micrometry was done as per Upton and Current (1985).

Results and Discussion

Out of 201 faecal samples of calves and cattle collected from
12 different farms, animal shelters, abbatoirs and Veterinary
hospitals in and around Bangalore, 26 (12.94 per cent) faecal
samples were positive for Cryptosporidium oocysts by
Sheather’s sucrose floatation method. The modified Ziehl-
Neelsen staining technique revealed 18 samples (8.96 per
cent) to be positive for Cryptosporidium oocysts. The de-
tection of Cryptosporidium oocysts was higher by Sheather’s
sucrose floatation method when compared to modified Ziehl-
Neelsen staining technique (Table I).

Table 1

Of these two techniques Sheather’s sucrose floatation method
was found to be more specific and sensitive method for the
diagnosis of Cryptosporidiosis. It gave significantly higher
percentage of recovery even when the concentration of oo-
cysts was low and morphologic changes in oocysts did not
occur during the floatation procedure. In the Sheather’s su-
crose floatation method, the oocysts appeared as round or
oval, refractile bodies with a thin cytoplasmic membrane, finely
granular cytoplasm, and a prominent black dot (residuum)
and there was a longitudinal suture running along one pole.
The oocyst wall had a pinkish hue due to chromosomal aber-
ration that helped in better identification (Fig 1). These ob-
servations were in accordance with the observations made
by Rekha (2007) who conducted a prevalence study on
Cryptosporidiosis in cattle in and around Bangalore. Similar
observations were also made by Anderson (1981), Kuzynska
and Shelton (1999) and Kvac et al., (2003).

In Modified Zeihl-Neelsen staining technique, the oocysts
appeared as densely stained red bodies against a blue back-
ground with a clear hallow around the oocyst and a varying
number of dark blue or brownish internal bodies. In modified
Ziehl-Neelsen staining technique both hot and cold methods
gave similar results (Fig 2). In the hot method artifactual
shrinking and distortion of oocysts were observed. Similar
observations were made by Rekha (2007), Casemore et al.,
(1985) and Baxby et al., (1984).

Fig 1
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Fig2

In the present study two species of Cryptosporidium were
identified namely C. parvum in young calves and C. andersoni
in older calves based on morphology and micrometry. The
identification of oocysts were in accordance with Rekha (2007)
and Shobamani et al., (2009) who carried out different con-
ventional diagnostic tests for the detection of
Cryptosporidium infection in calves.
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Table
Table 1: Cryptosporidial infection detected by two different
conventional diagnostic tests

Faecal samples Sheather’s | Modified Zichl-
sucrose Neelsen
floatation | staining technique
method

No. of samples tested | 201 201

No. positive 26 18

Percent positive 1294 8.96

No. negative 175 183

Percent negative 87.06 91.04
Figures

Fig 1: C. parvum and C. andersoni under Sheather’s
sucrose floatation (Under 40X

Fig 2: Cryptosporidium oocysts under MZN staining
technique (Under 100X)
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IMMUNOLOGICAL DIAGNOSIS OF CRYPTOSPORIDIOSIS IN BOVINES

Veena.M, Placid.E.D’Souza and D. Rathnamma
KVAFSU, Veterinary College, Hebbal, Bangalore- 560 024

Introduction

The protozoan parasites belonging to the genus
Cryptosporidium infect a wide range of vertebrates includ-
ing rodents, bovines, lambs, goats, pigs, birds as well as hu-
mans. Cryptosporidiosis is a disease of neonates character-
ized by acute gastrointestinal disturbances associated with
mucoid or haemorrhagic diarrhoea, fever, lethargy, anorexia
leading to loss of condition (Navin and Juranek, 1984). A
plethora of immunodiagnostic assays have been used for the
detection of Cryptosporidiosis like antigen capture ELISA,
monoclonal antibody based immunofluorescence test, EITB
etc. Enzyme Linked Immunosorbent Assay is one of the fast
and reliable technique which could be used for the detection
of Cryptosporidium oocysts (Robert et al., 1990). Enzyme
Linked Immunosorbent Assay has a high sample handling
capacity as multiple samples can be processed simultaneously
and is very sensitive (Lindergard et al., 2001).

Therefore the present study was carried out by Sandwich
ELISA to observe the prevalence of C. parvum infection in
cattle.

Materials and Methods

A total of 72 faecal samples were collected from calves and
cattle from different farms, animal shelters, abattoirs and Vet-
erinary hospitals in and around Bangalore. The faecal samples
were collected directly from the rectum of the calves sepa-
rately in zip lock covers and brought to the laboratory and
preserved at 4°C. The samples were screened by the Sheather’s
sucrose floatation technique and were later preserved in 2.5%
potassium dichromate solution.

Sandwich ELISA protocol: Sandwich ELISA was undertaken
with Cryptosporidium parvum kit procured from M/s R.
Biopharm, AG., Darmstadt, Germany. The protocol specified
by the manufacturer was employed for testing the faecal
samples. The faecal samples were diluted with the sample
dilution buffer (1:11). The diluted faecal sample was allowed
to settle for some time and two drops (100 pl) of positive
control and two drops of negative control (sample dilution
buffer) and 100 ul of clarified supernatent was added directly
to the required number of wells and the wells were incubated
at 37°C for one hour. The wells were then washed with wash-
ing buffer three times. Two drops of conjugate was added
and incubated at 37°C for one hour. The wells were washed
again with washing buffer for five times. Two drops of sub-
strate was added and it was incubated for 15 minutes. Finally
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one drop (50ul) of stop solution was added and the absor-
bance values were read in the ELISA reader (M/s Biorad
Labsystems) at 450 nm.

Results and Discussion

Out of 72 faecal samples evaluated by Sandwich ELISA, 16
samples were found to be positive for C.parvum infection
(Table 1). All negative faecal controls were negative in the
assay. The positive and negative results were read based on
OD values using 450 nm filter (Figure 1).

Table 1

Fig1

In the present study, Cryptosporidium antigen detection
ELISA kit for diagnosis in humans was found to detect C.
parvum in cattle. The kit detected only C. parvum and it did
not indicate C. andersoni infection. No cross reactions were
observed. One sample was positive in ELISA which did not
show any oocysts on microscopic examination, which may
be due to low number of oocysts which could not be de-
tected on faecal examination. The samples which were posi-
tive for C. andersoni screened by ELISA did not give a posi-
tive reaction. Similar observations were made by Nagamani
etal.(2007), Shobamani et al. (2009) regarding the detection
of C. parvum infection in bovines. They reported that the
degree of sensitivity of ELISA and floatation test was com-
parable. A high prevalence of C. parvum infection was re-
ported in the present study when compared to the preva-
lence study conducted by Rekha (2007) from cattle in and
around Bangalore.

The results of the present study indicated that coproantigen
detection by Sandwich ELISA was found to be a simple, ac-
curate and reliable test for the diagnosis of Cryptosporidiosis
in cattle.
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Fig 1: C.parvum infection in faecal samples of calves detected by Sandwich ELISA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA LILAVATI-3

THEME:-04

HEALTH AND MEDICAL
SCIENCES INCLUDING
AYURVEDA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA LILAVATI-3

S|
No Title of the Paper Author’s Page No
1 CONTRIBUTION OF FPATIN IMPROVING REPRODUCTIVE

HEALTH OF WOMEN IN INDIA Dr.(Smt)Meena B.Kalamadi 85-88
2 Nutritional Status of Rural Adolescent girls Jyoti T.Sajjan., Kasturiba B.,

Rama K.Naik & Usha Malagi 8892

3 PHYSICALACTIVITY PATTERN OF ADOLESCENT GIRLS Dr.Mamatha.B 92-95
4 Philosophy as a Resource of Medicine Meera Chakravorty 95-99
5 Effect of Posture on the Musculoskeletal System of Industrial *Smt.ASHA JYOTHIL.U.H,

Workers **Miss. Sakina Johar 99-101
6 Aromatherapy The Ancient Treasure Dr. Jamuna. 102-104

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA

LILAVATI-3

H.M.Sc.A:-01

CONTRIBUTION OF FPAIIN IMPROVING REPRODUCTIVE HEALTH OF WOMEN IN
INDIA

Dr.(Smt)Meena B.Kalamadi
President, FPAI Bijapur Branch, Professor, B.L.D.E.A’s, .J.S.S. College of Education, BIJAPUR.

Millions of women in India die each year during child birth.
With the availabilities of modern medicine and health ser-
vices, such deaths should not occur. Yet they do, because
women, particularly in developing countries like India are
caught in a cycle of poverty, disempowerment and lack f ac-
cess to health services.

The Family Planning Association of India was established in
1949. It is a premier national voluntary organization that pio-
neered the family planning movement in India. It was in 1951
that Mrs.Avabai Wadia along with the then president of FPA
India, Mrs.Dhanavanti Rama Rau, was instrumental in the
inclusion of family planning in India’s First Five Year Plan.
Over the years it has expanded its work to include, programmes
covering maternal and child survival, male involvement, ado-
lescents and young people, sexual and reproductive health,
including family planning, HIV/AIDS, gender inequities and
basic rights of men and women.

FPA India works closely with the government, other non-
governmental organizations, UN agencies and national and
international partners. Through its volunteers and staff, FPAI
India is represented on a number of policy-making bodies
including the National Population Commission headed by the
Prime Minister of India. It works through its 39 branches spread
across the country. FPA India is also a founder member of the
International Planned Parenthood Federation (IPPF) and has
been accredited as a member association. It also is an ISO
9001-2000 certified organization.

FPA India has played a key role in supporting the govern-
ment in designing and implementing the Reproductive and
Child Health Programme (RCH-II) adopted in 2002 as part of
the National Population Policy. The organization believes that
in a country facing serious problems of poverty, disease, illit-
eracy and high maternal and child mortality, a balanced mix of
contraception and development would break the vicious cycle
of overpopulation and poverty.

Some of FPA India’s important initiatives are:

¢ Family Planning in the 1950s

¢ Population Education in the 1960s

o Sexuality Education in the 1970s

e Women’s Empowerment and community participation in the
1980s

¢ Prevention of sexually transmitted infections (STIs) and
HIV in the 1990s

e Integration of HIV and Sexual and Reproductive Health
(SRH) in the new millennium.
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Access to Health Services as a Right:

Health is a fundamental human right indispensable for the
exercise of other human rights. Every human being is entitled
to the enjoyment of health conductive to living a life with
dignity.

“Human Rights” means the rights relating to life, liberty, equal-
ity and dignity of the individual guaranteed by the Constitu-
tion or embodied in the International Covenants and enforce-
able by courts in India. Under sexual and reproductive health
rights all humans are entitled to be free from torture and ill-
treatment, right of all people to protection from rape, sexual
abuse and harassment.

FPA India believes that sexual and reproductive rights are
internationally recognized human rights that should be guar-
anteed for and exercised by every one. FPA India has played
a key role in supporting the government in designing and
implementing the Reproductive and Child-Health (RCH-II)
programme adopted in 2002 as part of the National Popula-
tion Policy.

Reproductive Rights:

Reproductive rights rest on the recognition of the basic right
of all couples and individuals to decide freely and responsi-
bly the number, spacing and timing of their children and to
have the information and means to do so. It includes the right
to attain the highest standard of sexual and reproductive
health, the right of all to make decisions concerning repro-
duction free of discrimination, coercion, and violence.

The charter of the International Planned Parenthood Federa-
tion (London) is intended to promote and protect sexual and
reproductive rights and freedom in all political, economic and
cultural systems.

IPPF recognizes the following rights:

1) The right to life - no woman’s life should be put at risk or
endangered by reason of pregnancy.

2) The right to liberty and security of the person — Which
recognizes that all persons must be free to enjoy and control
their reproductive and sexual life and that no person should
be subject to forced pregnancy, sterilization or abortion.

3) The right to equality and to be free from all forms of
discrimination

4) The right to privacy — meaning that all sexual and repro-
ductive health care services, should be confidential and all
women have the right to autonomous reproductive choices.
5) The right to freedom of thought - Which includes freedom
from the restrictive interpretation of religious texts, beliefs,

(20 ]
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philosophies and customs as tools to curtail freedom of
thought on sexual and reproductive health care.

6) The right to information and education.

7) The right to choose whether or not to marry and to found
and plan a family.

8) The right to decide whether or when to have children.

9) The right to health care and health protection.

10) The right to the benefits of scientific progress.

11) The right to freedom of assembly and political participa-
tion — meaning that all persons have the right to seek to influ-
ence governments to place a priority on sexual and reproduc-
tive health and rights.

12) The right to be free from torture and ill-treatment —
including the rights of children to be protected from sexual
exploitation and abuse, and the right of all people to protec-
tion from rape, sexual assault, abuse and harassment.

Several women’s groups campaigning for women’s reproduc-
tive health and rights argued that population policies must be
centered on women’s health and their reproductive rights and
should be broadened to include sexual health and rights of
men and adolescents.

They argued that:

e The inability of women to assert their right about when and
how many children to have had directly affected their health
and their status.

e Lack of health facilities and poor nutrition endangered the
lives of millions of women who delivered babies without trained
help.

e The limiting of contraceptive use led to millions of unwanted
pregnancies. It was followed by induced abortions by un-
trained help resulting in deaths.

e Early marriage and lack of information amongst adolescents
increased their vulnerability to STI and other diseases.

These women’s groups urged the United Nations to embrace
the concept of sexual and reproductive health and rights. At
the International Conference on population and development
(ICPD) in Cairo, Egypt, in 1994 179 countries signed on to a
20 year programme of Action that linked fertility regulation
and development goals in the context of human rights.

FPALs Specific Areas of work:

¢ FPA India believes that Development is key to empower
people to exericese their sexual and reproductive rights.

e Poverty is the root cause of under development.

e There are close linkages between sexual and reproductive
health and poverty and between demographic change and
development.

In keeping with its broader objective, FPA India’s strategic
Plan aims at increasing access to sexual and reproductive
health services with a focus on poor, marginalized and un-
served communities.

The plan has five major goals that are related to the Millen-
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nium Development Goals (MDSs) given by the UN.
These are :

e Adolescents

e Abortion

¢ HIV/AIDS

e Advocacy

e Access

Adolescents:

FPA India has been building partnerships with schools in its
operational areas to provide gender-sensitive, adolescent-
friendly sexual and reproductive health education and ser-
vice to school- going adolescents in the 10-16 year age-
group. Young people are involved through peer educators
approach.

Abortion:

Every year, unsafe abortions contribute to 12 percent of ma-
ternal deaths in India. The vicious cycles of unmet need for
contraception, resulting in unwanted pregnancies perpetu-
ates morbidity and mortality, a direct consequence of unsafe
procedures done by untrained/unqualified providers. Around
68,000 women die every year from unsafe abortions and many
more suffer permanent impairment.

FPA India advocates women’s rights to safe abortion, forg-
ing partnerships with the government and upgrading facili-
ties in its service delivery points to prevent unsafe as well as
sex-selective abortions.

HIV/AIDS:

FPA India has integrated gender sensitive programmes for
SIT/HIV and AIDS prevention and management with ongo-
ing sexual and reproductive health programmes, including
family planning services in all its braches. This has been
done to reduce the incidence of STI and HIV and ensure full
protection of the rights of people infected and affected by
HIV and AIDS.

Advocacy:

The strategy for advocacy, which is an overarching tool for
intervention strategy, associates communities and policy
makers with the promotion of sexual and reproductive health
and rights. Through its various activities, FPA India gener-
ates strong public, political and financial commitments and
support for sexual and reproductive health and rights at na-
tional and international levels.

Access:

Increasing access to reproductive health services also means
removing hurdles such as socio-cultural barriers. FPA India
strategy includes collaborating with religious leaders, urban
family welfare centers, self help groups, partnership with other
NGOs and government agencies.

FPA India through its service outlets provide family planning
and reproductive health services that are affordable and ac-
cessible to the poorer section of the society.
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FPA India provides the following services:

o Contraception

e Safe abortions

¢ Safe motherhood

e Child survival

e Male reproductive health

e Adolescent sexual and reproductive health
o Infertility Counseling

o HIV/AIDS Prevention and Counseling

Other Issues:

In addition to these five specific areas, all FPA India projects
address issues to improve women’s health and status, elimi-
nate gender inequity and enable women’s empowerment.

Specific Programmes Include:

¢ Providing vocational training so that women can become
ec onomically independent.

¢ Raising awareness to remove bias against women and about
the PNDT (Pre-Natal Diagnostic Test) Act and campaigning
against sex selection.

o National campaigns to reduce violence against women.

e Girl Child and Prevention of Sex Selection project in six
northern states.

e Increasing female literacy rate and increasing girls’ average
age at marriage.

¢ Small Family by Choice project, which helped in promoting
gender equity and women’s empowerment.

o Sexual and reproductive health services for adolescent girls
and young women.

H.M.Sc.A:-02

NUTRITIONAL STATUS OF RURALADOLESCENT GIRLS

Jyoti T.Sajjan., Kasturiba B., Rama K.Naik and Usha Malagi.
Department of Food Science and Nutrition, College of Rural Home Scince, University of Agricultural Sciences,
Dharwad — 580 005

Adolescent girls are very important section of our society as
they are our potential mother and future homemakers. Ado-
lescent aged between 10-19years account for more than one
fifth of the world population .In India this age group forms
21.4 per cent of total population (Saroja Prabhakaran, 2003).

Unfortunately adolescent girls are neglected sector of the
population of our country. They are poorly fed members of
family under our present economic conditions. As a social
custom and cultural practice, an adolescent girl enters mar-
ried life and motherhood when she neither is neither matured
enough to understand the meaning of motherhood nor is in
good health to cope up with the triple needs of growth, preg-
nancy and lactation. Several factors such as socio-economic
status, environment, attitude towards girl babies and adoles-
cent girls, ignorance with regard to nutritional requirement,
hygiene and illness are responsible for present nutritional
status of adolescent girls. Hence, this study has been under-
taken based on the objective to assess the nutritional status
of rural adolescent girls.

Materials and Methods:

A sample of 300 school going adolescent girls were selected
in the age group of 13-16 years from the transitional and dry
zone. From each zone two villages were selected at random.
Seventy five girls were selected from each village .General
information such as name of the respondent, address, age,
education. Type of family, family size, occupation and family
income were collected by structured pre-tested questionnaire
through personal interview method. Nutritional status of the
adolescent girls was assessed as fallows,

Nutritional Anthropometry
The anthropometric measurements viz., height, weight, and
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waist and waist to hip ratio were measured as per the guide-
lines suggested by ICMR standards.

The height was measured by using height scale nearest to
0.1 cm. A portable personal weighing scale was used to mea-
sure the weight in kilograms nearest to 0.5kg,with ordinary
casual clothing and without shoes. Waist and hip circumfer-
ence were measured by using a fibre glass measuring tape in
centimetres.

Body Mass Index
The anthropometric measurements of the adolescent girls
were used for calculating the body mass index which was
expressed as ratio of weight (kg) to weight in metre square.
Weight (Kg)
BMI=
(Height)? (m)
Further, the individuals were classified into different classes
based on Anon.,(2003)
BMI classification for adolescent girls

BMI classes | Presumptive diagnosis
<18.5 Under weight
18.5:22.9 Ideal BMI
>23.0 Over weight
>25.0 Obese grade |
>30 Obese grade I1
‘Waist to hip ratio:

Waist to hip ratio was computed using the waist and hip
circumference, The abdominal obesity was judged by using
the reference ratio given by Lean et al., (1995) for female.

Atrisk | Norisk
>0.85 <0.80
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Dietary survey:

The information on daily intake of food was collected by 24
hour recall method. To assist the subject to recall better, a set
of standardized vessels were displayed to quantify identifi-
cation and asked to indicate the vessel number. Further, infor-
mation on, frequent consumption of green leafy vegetables,
methods of preparation of green leafy vegetable and storage
of green leafy vegetables were also collected.

Dietary adequacy of blood forming nutrients:

To assess the adequacy of energy and blood forming nutri-
ents, the cooked food was converted into raw ingredients.
The commonly used recipes were prepared in the laboratory
to computed the raw equivalents using Annapurna VAR 3,a
software developed by M.R. Chandrasekhar of Bangalore.
The percent adequacy of energy and blood forming nutrients
like protein,iron,folic acid, vitamin A, Vitamin C ,copper and
vitamin B 12was assessed by using recommended dietary
allowances (RDA) given by ICMR (19890 with the help of
formula

Percent
nutrient adequacy=

Nutrient intake of subjects
X100

RDA of nutrients

The student‘t’ test was used to test the significance of mean
difference between nutritional status of dry and transitional
zone respondents.

Result and Discussion:
Demographic profile of selected adolescent girls:

LILAVATI-3
Business 31(20.66) | 21(14.00) 52(17.33)
Family income
<1057.63/month | 74(49.33) | -
1057.63-3073.03
/month 52(34.66) | - 162 (54.00)
>3073.03 /month | 24(16.00) | - 99(33.00)
<1175.32/month | - 88 (58.66) 39(13.00)
1175.32-2521.74
/month - 47(31.33)
>2521.74/month | - 15(10.00)

Distribution of study subjects based on the demographic
profile is presented in Table1. Majority of the subjects (82.66
per cent and 86.66 per cent in dry and transitional zone re-
spectively) were belonging to nuclear family, 7.33 per cent of
the subjects were from extended family and only 6 per cent of
subjects were from joint family and only 6.66 per cent of sub-
jects were in extended family system.

Most of the subjects were in the family size of 5 to 10 mem-
bers (70.66 and 76.00%in dry and transitional zone, respec-
tively) and above 10 members group was 6.00 per cent in dry
zone and 5.33 per cent in transitional zone.

Major of the subjects expressed their family occupation as
farming labour in both dry(48.00%) and transitional
zone(65.33%) followed by business (20.66 and
14.00%,respectively).Nineteen and 16 per cent of the sub-
jects were from employed and rest of them(12.00 and 10.00%)
were from skilled occupation group in dry and transitional
zone respectively.
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- — When adolescent girls were distributed on family income,
Particulars Dryzone [ Transitional majority of the dry zone families (49.33%) had family income
(n=150) | zone (n=150)| Total between Rs.1175.32 per month fallowed by 34.66 per cent
Age with a family income above 2521.74 per month and only 16
12 years 9(6.00) _ 9(3.00) percent of them had family income above 2521.74 per month.
13-14 years 99(66.00) | 113(75.33) 212(70.67) Similarly, in transitional zone, 58.66 per cent of the families
15-16 years 42(28.00) | 37(24.66) 79(2633) had income between Rs.1057.63 per month followed by 31.33
Etﬁlucatlon per month of the subjects had family income between Rs.
8" standard 76(50.66) | 67(44.60) 143 (47.66) 1057.63 to 3073.03 per month and only 10 per cent of the
9" standard 74(49.33)| 70(46.66) 144 (48.00) subjects had family income of above Rs.3073.03 per month.
10" standard - 13 (8.66) 13(4.33) . .
Type of family Nutritional sta.tus of the adolescent girls:
Nuclear 124(82.66] 130(86.66) | 254 (84.66) Anthropometric measurements:
Joint 16(10.66) | 9(6.00) 25(833) T.able 2. Mean anthropometric measurements of adolescent
Extended 10(6.66) | 11(7.33) 21(7.00) girls (N = 300)
Family size Parameters | Dryzone Transitional
(members) (n=150) zone (n=150) | ‘Z’ value
24 35(23.33)| 28(18.66) 63 (21.00) Height (cm) | 146.73+7.88 | 147.01+£6.06 [ 0.1™
5-10 106(70.66] 114(76.00) 220(73.33) Weight (kg) | 35.69+6.41 | 35.66+6.27 0.2%s
(>)lcocupa Tion 26%) 8(5.33) 17(568) The mean height of adolescent girl§ was 146.73cm and ;47.01
Farming labour | 72(48.00)| 98(6533) 170(56.66) cm and trans%nonal zone, respectively. The mean weight of
- adolescent girls was found to be almost same in dry and
Skilled 18(12.00)| 16(10.66) 34(11.33) transitional 35.69 and 35.66k tivelv). Thus it
Employed 39(1933)| 15(16.00) 23 (14.60) ransitional zone (35.69 and 35. g respective y).Thus it was
apparent that all the anthropometric measurements between
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the subjects of dry and transitional zone were statistically not
significant (Table 2).All the anthropometric measurements of
both dry and transitional zone girls were similar, but signifi-
cantly lower than NCHS standards. The results of the present
study were on par with that reported by Hangi (2001).

Body Mass Index

Table 3. Distribution of adolescent girls based on BMI clas-
sification

BMI Dryzone | Transitional

(n=150) zone (n=150) Total
<185
(under 253
weight) 125(83.33) | 128(85.33) (84.33)
18.5-22.9
(ideal BMI) | 20(13.33) | 22(14.66) 42 (14.00)
>23-24.9
(over
weight) 3(2.00) - 3(1.00)
>25
(obese
grade I) 2(1.33) - 2(0.66)
Total 150 150 300

The distribution of girls based on body mass index is pre-
sented in Table 3.In the present investigation only 14 per cent
of'the population were found to be normal. It was alarming to
note that majority of the adolescent girls (84.33%) were be-
longing to underweight category, while only 1 per cent of
them were in over weight and only 0.66 per cent were obese
grade I category. When dry zone sample was considered,
only 13.33 per cent underweight, while 2 per cent were over-
weight and only1.33 per cent were in obese grade I category.
in transitional zone, only 14.66 per cent were in normal cat-
egory and 85.33per cent belonged to underweight category
Ut indicates that majority of the adolescent girls were under-
weight in both the zones.

Waist to Hip Ratio
Table 4. Classification of adolescent girls into different
groups based on WHR

WHR Dryzone Transitional

(n=150) zone (n=150) | Total
>0.80
(atrisk) | 38(25.33) 46 (30.66) 84(28.00)
<0.80
(norisk) | 112(74.66) 104(69.33) 216(72.00)
Total 150(100.00) 150(100.00) 300(100.00)

Categorization of adolescent girls based on waist to hip ratio
is presented in table 4. Hundred and twelve girls (74.66%)
were not having any risk and 38 girls (25.33%) were at risk of
abdominal obesity with waist to hip ratio more than 0.80 in
dry zone. Similarly in transitional zone, 69.33 per cent not
having any risk and 30.66 per cent were at risk. Thus indicat-
ing 25-30 per cent of adolescent girls were in abdominally
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obese through majority of them are underweight.

Majority of adolescent girls (84.33%) were in underweight
group (Table3).But it is alarming to note that about 25-30 per
cent adolescent girls were having abdominal obesity, through
they were underweight. Similar result were noticed in the study
conducted by Jayashree (2002)

Dietary Survey

The result pertaining to food intake and adequacy by the dry
and transitional zone adolescent subjects are presented in
Table 5.

Table 5. Mean food intake of adolescent girls (N =300)

Food intake Dry zone Transitional

(g/day) SDA| (n=150) zone (n=150)| ‘Z’value
Cereals 350 | 150.96(43.13) | 165.58(47.30) | 2.52**
Pulses 50 | 122.21 (244.42) | 139.95(279.9) 2.10%*
Green leafy

vegetables 150 | 4.99(3.32) 5.10(3.40) 0.20™
Other

vegetables 75 | 27.85(37.13) 28.02(37.36) 0.01™
Roots and

tubers 75 13341 (44.54) | 36.24(48.32) 0.70™8
Fruits 139.89(466.30) | 191.33(637.76) | 2.3*
Oils and

fats 4343 (108.57) | 38.58(96.45) 2.1%
Fleshy

foods 30 | 3.00(10.00) 8.45(28.16) 1.3
Milk and

milk products| 150 | 54.76(36.50) 68.45(45.63) 4.2%*
Sugar and

jaggery 30 | 37.14 (123.80) | 50.21(167.36) | 3.3**

* Significant at 5% level,
NS — Not significant.
Values in parentheses indicate per cent adequacy

SDA — Suggested dietary allowance (Zanvar et al., 2007).

** Significant 1% level,

The mean cereal intake of dry and transitional zone adoles-
cent girls was 150.96 and 165.58 g, respectively, which met
only 45 percent of the suggested Dietary Allowances. Irre-
spective of locality, the consumption of pulses was 122.21
and 139.95 gin dry and transitional zone respectively. Which
was two times (262%) higher than the recommendations?
Pulse intake among dry and transitional zone was statisti-
cally significant over SDA for the target group.

The per cent adequacy of green leafy vegetables (3.32
and3.40g), other vegetables (37.36g) and roots and tubers
(4.45 and 4.32 g) was less in the both dry and transitional
zone respectively. Surprisingly, consumption of fruits irre-
spective of locality was higher and could supply 100 percent
and in transitional zone it was 637.76 per cent. The average
daily intake of oils and fats was higher in dry zone (43.43 g)
over transitional zone (38.58g) and these differences in con-
sumption with SDA was less with an adequacy of 108.57 per
cent and 96.45 per cent respectively. The daily consumption
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of fleshy foods, irrespective of locality was 10.00 and 28.11
per cent in dry and transitional zone respectively. The daily
intake of milk and milk products could not meet the recom-
mendation in both dry and transitional zone. It was higher I
transitional zone (68.45) than dry zone (54.76) which could
meet 45.63 and 36.50 per cent of adequacy in transitional and
dry zone respectively. Irrespective of locality, sugar and
jaggary intake per day was more than the recommendation in
both dry and transitional zone (123.8 and 167.36 % respec-
tively).

The student‘t’ test indicated that mean intake of food groups
except for green leafy vegetables and milk was significantly
different between the zone.

Table6.Intake of energy and blood groups forming nutrients:

Nutrients | Dry zone Transitional

(n=150) zone (n=150) | ‘Z’value
Energy
(kcal) 1463+448 1647219 2.01*
Protein
(g/day) 40.39+14.03 | 45.03+11.30 1.98*
Ascorbic
acid (mg/
day) 1322+15.34 | 14.48+29.08 0.40M
Vitamin
BI2 (ng/
day) 0.15+10.13 0.13+0.81 1.20M
Folic acid
(ng/day) | 93.48+37.80 | 125.35+46.68 | 1.98%*
Iron (mg/
day) 12.64+7.14 14.04+8.64 1.50M

The mean intake of energy, protein and folic acid was signifi-
cantly higher in transitional zone (1647+219,45.03+11.30 and
125.35+46.68 respectively) compared to dry
zone(14634+448,40.03 and 93.48+37.70 respectively).Other
blood forming nutrients like ascorbic acid (14.48+29.08) and
iron intake(14.04+8.67) were found higher in dry zone
(0.15+0.81) was not statistically (Table 6)

Analysis of the diet survey from the present study revealed
that, except for energy, protein and folic acid, significant dif-
ferences did not exist in the intake of nutrients between dry
and transitional zone. But the intake was significantly low in
both the zones compared ICMR recommendations for all the
nutrients except for folic acid in transitional. This was due to
the poor intake of green leafy vegetables, other vegetables,
roots and tubers, cereals, fleshy foods and milk and milk prod-
ucts in both the zones. Intake of pulses, sugar, jaggery, oils ,
fats and fruits was higher in consumption but these food
groups mainly provides energy and protein and do not con-
tribute to blood forming nutrients.
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Table 7. Mean intake of energy and blood forming nutrients

Nutrients Dry zone | Transitional
(n=150) | zone(n=150) [ ‘Z’ value

Energy 7 75 1.98%*
Protein 7732 95.20 2.10*
Ascorbic acid | 33.07 37.68 0.96™
Vitamin B12 4753 44.83 0.43N8
Folic acid 9349 12535 1.98%*
Iron 45.15 47.16 1.92%8

* Significant at 5% level, NS — Not significant

The mean per cent adequacy of energy and blood forming
nutrients by dry and transitional adolescent girls are depicted
in figl. The mean per cent adequacy of energy, protein and
folic acid was significantly higher in transitional zone ( 75,95.20
and 125.35%, respectively) compared to dry zone (71,77.32
and 93.495%, respectively).Other blood forming nutrients like
ascorbic acid ( 37.68%) and iron (47.16%), were higher in
transitional zone, but were significantly different from the
dry zone. The adequately of vitamin B,, was higher in dry
zone (47.53%) compared to transitional zone (44.53) compared
to transitional zone (44.53%), but significant difference was
not there between the zones. The per cent adequacy of en-
ergy was less than 75 percent compared to recommended
dietary allowance in all the selected adolescent girls which
may be due to inadequate consumption of food itself. Since
80 per cent of adolescent were from low and middle socio-
economic group.

Clinical symptoms
Table 8. Prevalence of clinical symptoms of anaemia in ado-
lescent girls (N =300)

Symptoms [ Dryzone Transitional

(n=150) zone (n=150) | Total
Fatigue 42 (28.00) 35(23.33) 77 (25.66)
Breathle
ssness 5(3.33) 7(4.66) 12(4.00)
Paleness 42(28.00) 10(6.66) 52(17.33)
Giddiness | 10(6.66) 12(8.00) 22(7.33)
None 51(34.00) 86(57.33) 137 (45.66)
Total 150(100.00) 150(100.00) 300(100.00)

(Values in parentheses indicate percentage)

When dry zone was considered majority of the subject had
fatigue and paleness (12% each), followed by giddiness and
breathlessness (6.66 and 3.33% respectively), while 34 per
cent of the girls were free of symptoms. About 23 per cent of
subjects in transitional zone had fatigue followed by giddi-
ness (8.00%), paleness (6.66%) and 4.66 per cent of the sub-
jects had breathlessness, 57.33 per cent of the subjects had
no clinical symptoms (Table6).From the clinical examination
conducted it was of the found that majority of the adolescent
girls did not show any clinical symptoms. Only few of the
subjects exhibited clinical symptoms like fatigue, paleness,
giddiness and breathlessness. Similarly Kumar et.al (2006),
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also reported symptoms of anaemia like breathlessness, tired-
ness and pale nails in 80 adolescent girls.

Haemoglobin assessment:
Table 9. Hemoglobin status of selected adolescent girls (N =
300)

Hemoglobin level | Dryzone |Transitional

(n=150) |zone (n=150) | Total
Mild anaemic &4
(10-12 g/dl) 38(25.33) |46(30.66) (28.00)
Moderate anaemic 216
(7-10 g/dl) 112(74.66) [104(69.33) (72.00)
Total 150(100.00) [150(100.00) 300

(100.00)

Mean Haemogl
obin level (g/dl) 9.54 10.19 9.86
‘t’ Value 13.50**

Values in parentheses indicate percentage. ** Significant at
1% level

The mean haemoglobin content of the total subjects was found
to be 9.86g/dl. The mean haemoglobin content of dry zone
girls was 9.54g/dl, while that of transitional zone girls was
10.19 g/dl. Maximum of adolescent girls (72.00%) were moder-
ately anaemic and 28.00 per cent of them were mildly anaemic
and neither of the subjects belonged to moderately anaemic
group (74.66%) followed by mild anaemic category (25.33%).In
transitional group also similar results were observed. Overall
prevalence of anaemia in present study was found to be 100
per cent. Similar results the prevalence of anemia may be to
less than 50 per cent adequacy of blood forming nutrients viz,
ascorbic acid, vitamin B, folic acid and iron.

Conclusion:

From the study it can be concluded that the height and weight
of'the adolescent girls of dry and transitional zone were simi-
lar but were shorter and lighter compared to NCHS standards
and also diet of adolescent girls was inadequate with regard
to energy and blood forming nutrients. It was alarming to
note that all the selected subjects (100% were anaemic in
both the zones. But, the mean haemoglobin level of adoles-
cent girls was comparatively high in transitional zone than
dry zone. It was observed that intake of blood forming nutri-
ents was drastically low in both the zones which may be
because of lack of awareness about the importance of iron
rich foods. Hence there is a educate about the importance of
iron rich foods and improve the nutritional status.

References:

Lelifee,D.B.,1966,The assessmentnof nutritional status of
community, WHO,Monograph series, WHO,Geneva.
Kumar,A.R.,Yadav,N., Guta,A.K., Parvin,Tripathi,V. and
Verma, V., 2006,Influence of family’s vegetable cultivation on
prevalence of anemia among adolescent girls. The Indian
J Nutr. and Dietetics,43:32-38.

Lean,M.E., Han,T.S. and Morrison,C.E., 1995, Waist circum-
ference as a measurement for indicating need for weight
management.British MedicalJ.,42(1):33-36.

Saroja Prabhakaran,2003,Nutritional statusnof adolescent
girls residing in a university hostel. The IndianJ.Nutr. and Di-
etetics,40:274-279.

Vijayaraghavan,K.,2007,Iron deficiency anemia in India and
its control. The Ind.J.Nutr.Dietetics,44:107-113.
Zanver,V.,Roshini Devi,Arya,A. and
Nerleker,J.P.,2007, Prevalence of anemia among selected ado-
lescent girls of Marathwada region. The Ind.J.Nutr.Dietetics,
44:559-571.

H.M.Sc.A:-03
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Introduction:

Healthy living and physical fitness are closely connected.
Being physically fit helps people to live longer. Physical ac-
tivity is important for physical health, emotional well-being,
and achieving a normal weight, physical activity may help us
to control our weight by using excess calories that would
otherwise be stored as fat.

The question of how much and what types of exercise are
needed to obtain these results is still a subject of debate. It is
recommended, however, that people of different ages include
a minimum of 30 min of physical activity of moderate inten-
sity, such as brisk walking, all most if not some days of the
week. The activity need not necessarily be continuous, but
could, for instance, be split up into three sections of 10 min.
The intensity should be sufficiently high to cause a moderate
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degree of breathlessness, which represents a level of 50% to
60% of one’s maximal capacity and which has been shown to
produce a training effect. In the case of most people, the
more vigorous and prolonged the activity, the greater are the
health benefits, provided that the increments in activity level
are not too abrupt (Astrand 2003).

By active recreation is meant a stimulating hobby or activity
that involves some muscular activity, as opposed to passive
recreation which, although it may be stimulating, lacks any
marked demand on the circulation or loco motor organs.
Watching television, reading a book, playing cards or chess,
stamp collecting, and listening to music are all examples of
passive recreation. It is extremely important to have some-
thing enjoyable to look forward to every ‘week, and possibly
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every day, and passive recreations are in this respect very
valuable. However, they should be supplemented by active
recreation, preferably outdoors. Good examples of active rec-
reation are gardening, botany, and of course sports, includ-
ing fishing, hurtling and mountaineering, and walking. Impor-
tant beneficial effects of active recreation, depending on the
type of activity chosen, are improved strength and endur-
ance and increased range of movement.

Physical activity was associated with numerous health ben-
efits. The dose-response relations observed in observational
studies indicate that the more physical activity, the greater
the health benefit. Results from experimental studies indicate
that even modest amounts of physical activity can have health
benefits in high-risk youngsters (e.g., obese). To achieve sub-
stantive health benefits, the physical activity should be of at
least a moderate intensity. Vigorous intensity activities may
provide even greater benefit. Aerobic-based activities had
the greatest health benefit, other than for bone health, in which
case high-impact weight bearing activities were required.

Most individuals are physically lazy from the age of puberty.
Therefore, training and active recreation must be offered in a
positive manner. The cost of simple sports grounds, possibly
with changing rooms, showers, and sauna, is low compared
with the cost of building and running a hospital. Hence this
study was undertaken to elicit information on physical activ-
ity pattern of adolescent girls.

Objectives:

1. To find the daily activities of the adolescent girls,

2. To find out energy expenditure of adolescent girls

3. To determine the relationship between age and activity.

Methodology:

To study the physical activity pattern of adolescent girls,
Survey method and Questionnaire was the tool used. A sample
of 60 adolescent girls with the age range of 16 to 19 years was
chosen for the study. A pilot study was conducted to assess
the feasibility of the questionnaire. A modified questionnaire
was used for the main study. The questionnaire consisted of
questions related to the background information of the re-
spondents, Anthropometric measurements, physical activity
pattern and food habits.

Results and Discussion:

The background information shows that higher percentage
of the respondents belonged to the age of 17 years followed
by 18 and 19 years respectively. The ordinal position of ma-
jority of the respondents was second followed by first and
third respectively. The anthropometric measurements show
the mean height of the respondents was 154.28cms and mean
weight was 47.73 kgs respectively. The body mass indexes of
majority of the respondents were below normal only a few
adolescent girls were normal. Majority of the respondents
belongs to the nuclear family type and fewer amounts to joint

family. The numbers of family members of the majority of the
respondents were in the range of 3-4 members followed by 5-
6 and 7-8 respectively. The family incomes per month of the
majority of the respondents were below Rs.10000 followed
by Rs.10001-20000 and above Rs.20000 respectively. The
number of earning members in the family of most of the re-
spondents was one followed by two or three.

Table —1: Food habits of the Respondents

N=60
Characteristics Category | Respondents
Number | Percent

No of meals Two 8 13.3
consumed per day | Three 25 41.7

Four 27 45.0
Meals consumed Breakfast | 48 80.0
by respondents Lunch 57 95.0

Dinner 60 100.0

Snacks 34 56.7
Enjoy eating junk Yes 60 100.0
foods No 0 0.0
Total 60 100.0

Table 1 reveals the food habits of the respondents. Higher
percentage of the respondents consumed four meals per day
followed by two and three respectively.Cent percent of the
respondents consumed dinner regularly followed by break-
fast, lunch, and snacks. Cent percent of the respondents en-
joyed eating junk foods.

Fig 1: Type of snacks regularly used by the Respondents
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Figure 1 show the type of snacks used by the respondents
regularly. Higher percentage (66.7%) of the respondents had
chocolates followed by ice- cream, sweets, panipuri, cake
and a fewer respondents had pakoda followed by cookies,
and pizza respectively.
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Table —2: Activity levels at work by the Respondents
N=60

Table 3 shows that Cooking and washing was observed to be
the highest performed activity by 76.7 percent of respondent’s

Aspects Activity levels at work everyday followed by cl.eanmg ofthe h.ous.e by 15 percent of
< N Towal the respondents. Shopping and browsing in shops for other
s 0 o items was performed by a majority of the adolescents 1 to 2
N % N [ % N [% . . . .
Sitting times in a week followed by caring for preschool children or
_ X N
light work % | 433 | %1567 | 0 | 1000 babies at home (48.4%). The stud?f reV.eals that most of 'th.e
SHIE adolescents performed only 1 or 2 times in a month the activi-
Htng = ties like laundry and ironing (61.6%), shopping for food and
moderate . . N .
K 30 | 500 | 30| 500 1000 groceries and caring for elderly at home (48%), cleaning of
\SNi(:'fing — - - - the house (28%) and cooking and washing (15%).
light work ) 10001] 0 0.0 100.0 Fig 2: Association between Age of respondents and PAL
Sitting — classification
light/mode i [ Oz TR T |
rate work 38 633 | 22 | 367 | 60 | 100.0 s
Sitting — e
moderate/ ] R
heavy work 35 | 583 | 25| 41.7 | 60 | 100.0 (g wm:
Walking at [B]
work —carry - B
. ]
ing heavy 5
bags 52 | 8.7 | 8 [ 133 ] 60 |1000 ]
Walking — w:
carrying i —
something 17nas B 10y
more 30 | 500 | 30 | 500 [ 60 [ 100.0 | Sz zieepivears |

Table 2 depicts the activity levels at work by the respon-
dents. Cent percent of the respondents did sitting light work
followed by walking at work, carrying heavy bags, sitting
light or moderate work and a few respondents did sitting
moderate /heavy work, walking carrying something more, sit-
ting moderate work, and sitting light work respectively.

From Figure 2 it was found that the association between age
group and physical activity level. The respondents belonged
to the age of 17 years had higher physical activity level when
compared to 18 and 19 years respectively. But there was a
non significant difference between age and physical activity
level when analyzed statistically.

Table —3: Respondents Activity in and around the home

No of hours / week Activity in and around the home (%)
None | 12 12 34 12 34 5-6

times/ | times/ times/ | times/ | times/ | times/

month | week week day day day Other
Cooking & washing 0.0 15.0 0.0 76.7 83 0.0 0.0
Shopping for food and groceries 0.0 483 1.7 50.0 0.0 00 0.0 0.0
Shopping and browsing in shops for
other items 0.0 83 76.7 15.0 0.0 0.0 0.0 0.0
Cleaning the house 0.0 283 0.0 484 15.0 83 0.0 0.0
Doing the laundry and ironing 1.7 61.6 0.0 283 0.0 0.0 0.0 0.0
Caring for pre-school children or
babies at home 433 83 484 0.0 0.0 0.0 0.0 0.0
Caring for handicapped, elderly or
disabled people at home 433 484 83 0.0 0.0 00 0.0 0.0
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Table —4: Association between Body mass index and PAL Classification

N=60
Body mass index PAL Classification X2 Value
Below 1.40 1.40-2.40 Total
N % N % N %
Below Normal 18 327 37 673 55 100.0 0.34NS
Normal 1 20.0 4 80.0 5 100.0
Total 19 31.7 41 68.3 60 100.0

NS : Non-Significant,

level when analyzed statistically.

X2(0.05,1df) =3.841
According to table 4, physical activity level was high for the adolescent girl having normal body mass index (80.0) when
compared to below normal (67.3). However there was a non significant difference between body mass index and physical activity

Table —5: Mean and SD of Total Energy Output of Respondents

N=60
Characteristics Category Sample  Total Energy Output F- Value
Mean SD
Age Group 17 years 29 1562 292 5.36*
18 years 14 1621 270
19 years 17 1822 300
Ordinal position One 34 1673 296 2.15NS
Two 19 1647 262
Three 7 1517 212
Body mass index Below normal 55 1624 268 8.16*
Normal 5 2104 323
Type of family Nuclear 45 1663 316 1.32NS
Joint 15 1668 264
Combined 60 1664 302

NS: Non-significant,

Table 5, shows that, as the age increases the energy expendi-
ture also increased. When analyzed statistically it was found
that there was a significant difference been age and energy
expenditure and non significant difference between ordinal
position and energy output. The total energy output was
high for those respondents having normal body mass index
than below normal and found to have significant difference
between body mass index and energy expenditure and non
significant difference between type of family and energy ex-
penditure.

Conclusion:
The study on activity pattern of adolescent girls revealed
that the physical activity varied from moderate to low. It was

* significant at 5% level

found that as the age of the respondents increased the physical
activity level decreased.

The energy expenditure of adolescent girls increased with
age and decreased with ordinal position. The respondents
having normal body mass index spent more energy when
compared to below normal. There was non- significant differ-
ence between type of family and energy expenditure.
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In the evolution of practice of indigenous medicine in India,
one needs to consider the influence rendered by the school
of philosophical thoughts. From the time human beings be-
gan to take interest in the physical health care , they have
been curious and have formed many hypotheses. The earli-
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est presumption base on human experience has been that
every symptom is the manifestation of a particular act, hence,
an individual deity had been presumed for each particular
disease symptom. Thus gods of rain, wind, fire and light af-
fecting human health had been conceived. Much later these
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were synthesized and consolidated into doctrines of faith.
Still further, with the increasing development of different de-
liberations and analyses schools of thought emerged that
seriously considered the structures of body and mind and
the resultant impact of their behaviour under different cir-
cumstances. In due course, we find distinguished scholars , a
few of them like the Buddhist Nagarjuna as physician and
Amara Simha the lexicographer and a learned person record-
ing the careful observations of different plants and animals. It
is important to note that Simha’s use of each synonym de-
scribes the particular character of the recorded plants and
animals interestingly. It is believed that the records Chinese
pilgrims like Fa- hiyen and Hiuyen-tsang coming to India had
made spoke highly of the Indian medicine. They have added
the informations derived from the Indian sources on medi-
cines to their libraries by resorting to Chinese translations.

The intellectual schools of thought especially the philosophi-
cal ones that developed in India, produced the influential
system of ideology devised to explain and analyze the human
behaviours and their consequences on individuals’ health in
general while aiming to free them from the worldly pains. World
is speculated as a place in which people suffer and often have
rare hopes that anything or anyone can make a difference
when the situation is extremely grave. While emphasizing on
the theory of freedom, these schools point out that if such a
situation continues for majority of humans then we have to
imagine what it would be like to live in a world of people who
may not have any wish to live since they don’t feel better.
Also ,the fact that they are equally unable to help each other
to overcome miseries/ ailments is a matter for despair.The
way out of this is not so easy. The schools of thought had
developed theories with far-reaching consequences on hu-
man health and life and perhaps this is the reason that the
history of medicine, not to mention the history of religion , as
some scholars feel, would have hardly been different from a
history of quacks and conmen ingeniously exploiting the
hopelessly vulnerables.

For the school of Sankhya thought, probably the most an-
cient one in the history of Indian thought, the question has
always been, what if anything can be done ? Only when we
acknowledge the drawbacks of living in a world in which
everyone’s unhappiness renders everyone else clueless, can
we review our options and their histories with some sense of
relief. We have to take measures when we begin to feel in
someway troubled. Physicians believe that pain has made us
so inventive. Sankhya makes pain the point of departure to
construct a theory of liberation from pain. The theory indi-
cates that state which releases humanity from all kinds of
pain and misery in a way that goes beyond the state of medi-
cal application and brings about the end of suffering and its
supercession by a kind of knowledge which will never revert
the body in any medical state.

Sankhya raises the issue that pain often shows no signs of
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withering away and its staying power makes people more like
victim than seekers in quest for remedies/ therapies. Hence,
we would do better to think of some solutions instead of
sneering at them. It is true that most of the therapies could be
provisional and uncertain, and misgivings about the avail-
ability of these may turn into an impatience with suffering
itself. Scepticism about treatment becomes suspicion in many
contexts. The many practices of cures, if it does nothing else,
keeps the idea of cure alive ; but it tends to make people
excessively judgemental of them that they are the final stages.
Sankhya, on the other hand, links the problems of miseries to
the theory of freedom from the miseries/ pain and disease in
such a way as to bring about a change in the said thinking.
Since the symptoms are left as disconnected fragments of a
coherent design not being attended with a proper under-
standing , they remain ever intriguing to the process of cure.

The intricate complexity between symptoms and cures and
between what people are considered to be suffering from and
what they claim to be suffering from , has made the history of
medicine and the school of Sankhya in it’s broadest sense ,
of much interest. First to be discredited , is the prediction that
the cure by themselves are revolutionary. In fact it is not so.
It has periods of crisis. Often, it may fail to produce mass
healing. Could it be reformed without self-contradiction. Apart
fromt this the the appeal of cure is dimmed by economic rea-
sons of unaffordability by the mass population due to their
existence often below poverty line.

The dynamism that Sankhya wants to provide for both pre-
vention and remedy of health disorders, it claims, is at once
remarkable breakthrough and reputable. First to tbe credited
at least as far as the non-metaphysical world is concerned is
the prediction that mind inevitably impacts the bodily
behaviour and if it implodes then with it will collapse all health
projects since they are closely connected with each other.
Mind , as described in the Sankhya with it’s structure retains
it’s fascination, though it is not linked to any scheme of his-
torical stages. Sankhya phrases about mind have the ability
to be serviceable for any other school of thought which feels
itself influenced by the implied psychological structures. In
fact Sankhya explanation on mind has been fairly topical.

Following the Sankhya interpretation the mind structurally is
speculated to be the part of the © Antahkarana’ or the © Inter-
nal Organ’ , in which the mind called ‘manas’, besides ahankara
, chitta and buddhi i.e. ego, cognition and intelligence re-
spectively are components of the whole unit.The shifting
interpretations of the meaning and nature of these faculties
render the legacy that have faithfully tracked shifts in the
demand for them as ideas. This vindicates Sankhya belief
that the individuals use ideas they need rather than need the
ideas for their use. It was made clear by the Sankhya that the
analyses born of the examination of these faculties are either
solutions or problems in themselves, or both. Sankhya makes
it clear that all these faculties matter, for good or ill , that they
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need to be worked with since they ultimately account for all
psycho-somatic behaviours.

The context of all pain and miseries have been seriously
discussed by the Sankhya school. Pain is categorized into
three groups, viz. Adhibhautika, Adhidaivika and Adhyatmika
which in simple terms mean those originating from Nature,
others from the sources which humans cannot deal with and
yet others which are supposed to be trans-physical ( the
causes of which are mentioned to be the deeds of past births
etc.) respectively. It is interesting to note that the said school
emphasizes that the psycho-social contexts for these pain/
diseases are not just simple contexts but are the deciding
factors of any health project. While the collapse of the health
projects are due to non-comprehension of the root causes,
the analyses of which often remain unattempted. Sankhya
therefore , is of the view that linking the causes with the
consequences can be rationally discerned in the light of which
explanations can be given and tasks undertaken.

Often we live entirely in the present. For most people, the
past has little meaning. One may think that there is no future
on the horizon except may be more of ambiguous present ,
speculates Sankhya. Given this situation, Sankhya pursues a
methodical investigation that traces the source of all physical
and mental behaviour to the function and behaviour of Mat-
ter, termed in Sankhya school as  Prakriti’. Prakriti is explained
as the first cause of the universe , in fact, of everything (
except Consciousness at a higher level, termed by it as *
Purusha’) . The nature of prakriti/matter is deduced from the
nature of the common things of experience by the aid of rea-
son alone. As the material cause of things, prakriti/matter
should consists of what is common to all of them. For, the
effect / product , according to a fundamental postulate of the
system, must be essentially the same as the material cause.

By a process of analysis , the essential characteristics of the
physical universe are reduced to three viz., ‘Sattva’, ‘Rajas’
and ‘Tamas’. Prakriti / matter is conceived as constituted of
them. It is thus complex in it’s nature. These three factors are
described as ‘gunas’. Their conception is said to be of ut-
most importance in the system of the Sankhya thought. One
of the meanings of this term ‘guna’ is ‘entanglement’ besides
it’s other renderings being ‘quality’/ characteristics encom-
passing both the psycho-somatic dimensions. For instance,
Sattva represents wisdom/intelligence/ discretion. Rajas rep-
resents agility/ action / enthusiasm while Tamas stands for
inertia and hence, they are figuratively described to manifest
characteristics like lightness, restlessness and heaviness re-
spectively. The totality of all this indicating both the
behaviours of physical and mental is said to have emerged
from prakriti / matter. Hence, any psycho-somatic behaviour
is an expression of prakriti / matter , speculates the Sankhya.

Matter being present everywhere in the universe and the
above said factors coming from matter ironically disclose if
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one may note the most constitutively the natural problem of
all , that Nature and people could have considerable influ-
ence over each other. That body and brain affect each other
in daunting ways and that because of this influence , often ,
the body parts may appear as rhetorical organs have been
brought to light by the neurologists and psychiatrists of the
nineteenth and early twentieth centuries. Joseph Babinski,
the French neurologist described an extraordinary syndrome
— anosognosia, the inability to perceive that one side of one’s
own body is paralyzed and the often —bizarre attribution of
the paralyzed side to another person. By virtue of it’s sheer
magnitude , the prakriti / matter appears as a theatrical spec-
tacle and as the medical treatment makes it clear that bodies
are persuasive and further that the appetite for persuasion
and for being persuaded is exorbitant. It may appear odd, in
retrospect , that this should have seemed as shocking in the
past as it is now. Prakriti / matter , is an extravagant acknowl-
edgment of the power of cosmos/nature and the body through
it’s various historical formations and deformations has re-
mained a great deal of mystry. It has the reputation for being
the problem and the solution.

What matter / prakriti has always been convincingly expos-
ing is just how insignificant humans can be. The milieu of
prakriti / matter embraces innumerable life forms inhabiting
air, soil, water, energy created billions of years ago, of which
human beings form an integral component. The environmen-
tal and cosmic balances are products of natural evolution,
the history of which may be traced back to the evolution of
life. The birth and death of organisms, their life systems, dis-
eases, inter-relationships in the background of natural phe-
nomena like earthquake, lightening, erosion form a complex
nature in which the process and continuity of evolution is
maintained by prakiti / matter, in the contexts of the
Adhibhautika and Adhidaivika , maintains Sankhya. Humans
themselves though a product of evolution have created an
environment of their own , taking the raw materials from the
air, soil, water, energy etc. referred to as the ‘Panchabhutas’,
the products of prakriti / matter.

However, as a corollary of progress in science and technol-
ogy, humans unfortunately, have polluted many of prakriti’s
/ matter’s resources and have caused a grave problem endan-
gering lives and beings with innumerable illnesses and mis-
eries. It was not always the positive results they were after.
They wanted to be thrilled and excited . Considering the con-
text of cloning , for instance, it is difficult to comprehend the
ethical challenges that it raises. It is not the logic or the infor-
mations that are provided by such adventures as the com-
plexities that surround the questions of very health care it-
self. It may make the disease more volatile than one will not
want it to be , and diagnosis much less influential which one
thinks it should not be .

The Sankhya does not make it’s stand an unnecessary spec-
tacle but declares frankly that there are areas and contexts of
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something fundamental and disturbing about human nature.
Hence, life without disease is contradiction in terms. Dis-
eases are essential components of life since they also help
provide immunity. They justify human existence, in other
words, life is inhabited by them. Hence they become an area
for historical research and consequently, endlessly specula-
tive historical debates. Such debates have been recorded by
the Sankhya school along with it’s own significant contribu-
tion. It is the contention of the Sankhya that the three ‘gunas’
described earlier at the root of psycho-somatic causes are
sensations waiting to happen all the time. Hence, we must go
back to these causes to understand why things happen the
way they happen. The ground of these causes show impres-
sive details, making the text of this school almost symptom-
atic.

The text mentions that the basic elements of the universe
which are the earth, water, fire/ energy, air and space ( prithivi,
ap, tejas, vayu and akasha respectively ) along with three
humors viz. ‘vata’ or wind, ‘pitta’ or bile and ‘kapha’ or phlegm
are supposed to be responsible in maintaining the well being
or otherwise of human health. These have a generic , physi-
ological and cosmological concepts at their background. Equi-
librium is regulated by peoples’ age , temperament in dynamic
relationship to cosmic principles and environmental culture.
Hence, food consumption and other activities have to be
planned accordingly. The principle underlying is that the ar-
rangement and balance of elements in the human body are
only microscopic versions of their arrangement in the uni-
verse at large. The microcosm fulfilling it’s vast circuits and
epicycles of meticulous precision, it’s risings and it’s set-
tings, it’s movements within movements, is an immense body
fashioned after the likeness of a person’s body. This concep-
tion rationalized the relation of human beings to their envi-
ronment by making preventive and curative medicine and in
turn to make efforts to maintain or to restore cosmic equilib-
rium.

Thus, complete knowledge of humans and their relationship
to their environment included understanding of the causes of
mankind’s ailments. Indian medicine’s inherent philosophical
orientation led to theories about causes of mankind’s affec-
tions. Although it’s exact origin cannot be determined, the
etiology particular to Indian medicine is the three humors  (
tridosha ) theory. Nearly all maladies plaguing humans are
explained by means of three peccant humors or ‘doshas’—
wind , bile and phlegm as mentioned earlier. The doshas act
as vitiators by disrupting the normal balance of the bodily
elements (dhatus), which in turn are the modifications of the
five basic elements ( described above ) found in prakriti /
matter. The resulting disequilibrium of the bodily elements
produce disease. Also, their empirical orientation led the
medical theoreticians to include environmental factors, daily
regimen and external factors in their overall consideration of
the causes of diseases.
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Another emphasis of the intellectual understanding is to elu-
cidate more thoroughly the contributions of Buddhists
renunciants to the developments of Indian medicine. Pursu-
ing the Buddha’s key teaching of the Middle Way
or Madhyama Marga i.e. the balance between the extremes of
world- indulgence and self- denial, healing became part of
Buddhism by providing the means to maintain a healthy
bodily state characterized by an equilibrium both within the
organism and between the body and it’s environment. The
symbiotic relationship between Buddhism and medicine fa-
cilitated the spread of Buddhism in India, led to the teaching
of medicine in the conglomerate monasteries , and assisted
the acceptance of Buddhism in other parts of Asia ( Zysk
1991).

What Indian philosophy intends medical history to know is
how the speculations that preceded is integral to understand-
ing of history of medicine and why mere physical diagnosis
etc. are displaced by the stronger rationality of psycho-so-
matic analysis. The Buddhism, a product of the ancient In-
dian thought process , maintains that mankind’s suffering is
eightfold : bile, wind and their combination ( sannipata),
changes of seasons ( ritu), stress of unusual activities (
visamparihara), the external agencies ( upakrama), and the
result of actions ( karmavipaka), all these are the causes of
suffering. The inclusion of actions ( also past) as a category
of medical etiology is quite old. In modern context, the notion
of actions contributing to an individual’s overall physical
state may appear in conflict with the general empirico-ratio-
nal physiology of Indian medicine.

The perpetuation of ideologies by Indian philosophical
schools that encompassed the concerns for the development
of body and mind had it’s effects on prescriptions of not only
medicines but also of the daily routine of the eating habits. In
their view , the first beginnings of a good health care is that
we ought to have informations to maintain a proper balance
between mind and body, the measures for which can be pur-
sued meticulously. The possibility that we are able to deal
quite rationally with these ideas and that they do not appear
absurd may not allow room for skepticism. In fact the word
Ayurveda ( the science of living a long life) evolves in the
context of not only curing disease but also promoting such
health that would resist disease. This is done after the obser-
vations and examinations of various factors related to health
which in due course led the medical learning to go for medi-
cines that would have evolved it’s various usages .

The Buddha did propagate a theory which support that the
human well being is dependent on his/ her actions. Besides,
it is also responsible for high /low births and that in turn lead
one to good and bad contexts respectively. However, these
accounts may not agree with the ones mentioned in the books
on medicine viz. Charaka and Susruta. The theory of Karma
(action in the past birth ), when counted as a factor in the
eightfold enumeration of the causes of disease , recognized
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by the Buddhists suggests that the medical theoreticians , on
the level of theory, had accepted it quite early. This utopian
definition , some felt has several disadvantages. It implies
that the condition of being healthy is static and absolute ,
and it does not provide for differences in perspectives. Yet
others opine that such provision is desirable since condi-
tions may be regarded as healthy in one society and unhealthy
in another. This necessitates a deeper investigation.

There are however, significant attempts by the experts of the
modern medicine who use therapeutic techniques , to under-
stand and explore the meaning derived from all the apparently
bewildering psycho physical causes rendered by the investi-
gating contributors in past. Freud is said to have tried to
conceptualize much of the psychic terrain and unspeakable
desires to which other writers of the period seemed to have
attempted to comprehend vaguely. Yoga school of thought
in India, dealing especially with the psyche is also not curi-
ously snobbish regarding mind’s activities and other nuances
and did not allow them to be unnecessarily lost. Any system
of medicine thus cannot be allowed to be a historical mono-
lith , entirely constructed by an isolated terrain.

It is significant to note how the available intellectual and
cultural ingredients act as determinate factors pervading the
psycho-physical behaviour were found interesting in order
to investigate the malady. If the laboured pathos of the story
of philosophy behind medical history now causes us to flinch,
it should be remembered that that many contemporary
schools of thought in ancient India too were as deeply ab-
sorbed by the themes of the ideologies that cater to human
health and it’s welfare. Ironically, these may seem somehow
deficient in the modern era of new technology. By dividing
the world into the informed and the uninformed and espe-
cially when doing so without historical hindsight , do medical
histories sound merely ahead of game is the question that
needs to be raised.

Comparing with the modern aggressive medical system the
Sankhya school of thought becomes a significant departure
in understanding the holistic approach that brings positive
and interesting results making people feel comfortable and

empowered. It allows them to understand suitable recovery
along with a changed perception regarding emotional and
physical problems. Materially, technology is the new fron-
tier. However, the frontier of psychic functions are associ-
ated with the frontiers of somatic functioning hence Sankhya
says that ‘immigration’ has to be understood as a passage
across either boundaries. The growing influence of the
globalisation is productively busy in naturalizing the mass
market approach to health care which has risk factors that are
often fatal while philosophical source has no hidden agenda.

Just as it would require enormous wrench on all our parts to
extirpate the prejudice that the early religio history and phi-
losophy has talked more of occultism than health issues, so
it will require an enormous wrench for medical scientists to
unthink the kind of wrong notions that has badly effected
the medical history and to create something more useful in
it’s place.
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Introduction: In recent year’s investigations of Work- Re-
lated MusculoSkeletal Disorders (WRMSDs) has attracted
considerable attention because of its importance in assess-
ing ergonomics risk factor involved in industrial workplaces.
Occupational risk factors such as force, posture, movement
and vibration can affect the WRMSDs (Kilbom 1994). For
many workers in developing countries, ergonomic problem
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may not be high on the list of Priority health and safety prob-
lems they face. While most of the industrial work in mecha-
nized, there are still many jobs that must be done manually,
involving heavy physical strain. The risk of WRULDS may
caused by the postural stress and demands of work (Punnett
and Bergqvist 1997). This results in back aches, neck pains,
eyestrain, sore wrists, arm and leg strain. Hence, this study is
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taken up to know the effect of wrong posture on the muscu-
loskeletal system of Industrial workers.

According to Michael Spallek, et al, (2010) observed that rate
of musculoskeletal complaints were disproportionately higher
among experienced workers performing new tasks and young
trainees. The most common MSD in this group were disor-
ders of flex or tendons of the forearms.

Sakineh Varmazyar, et al, (2009) in the study consisting of 38
pharmacy packaging workers, found that 44.7% have been
reported knee pain and 36.8%, 31.6% back pain and neck pain
respectively. The final RULA score (mean 4.87) emphasize on
poor workstation design among pharmacy packaging work-
ers.

Baker, N.A, et al, after analyzing the data from 19 different
postures from all 42 people, reported that only one factor
demonstrated good ability to predict who had an MSD of
upper extremities, that is, neck flexion at an angle > 20 de-
grees. This means that the participants who had their heads
pointing downwards had a higher likelihood of having some
form of upper extremity problem.

The objectives of the study was to obtain information on
awareness of posture among the employees, to observe the
working postures of the workers and to know the effects of
working environment on the health of the worker.

Methodology: The study aims to know the effect of wrong
posture on musculoskeletal system of industry workers. The
sample consisted of 30 employees in seated posture and 50
employees in standing posture working in electroplating of
automobile parts were selected.

Required data related to personal details and musculoskeletal
problems was collected by using an Interview schedule. The
first section requested information included of background
information such as age, sex and work history. In this study
the worker position was evaluated by the RULA method. The
RULA method evaluates the ergonomics risk factor by obser-
vation the posture of employees while they are working at
their workstation directly (McAtamney and Corlett 1993).

The second part of the questionnaire was based on body
map chart. The presence of pains, aches or discomfort and
reported as “yes”, their absence as “no”’.Self-report Body
Discomfort Chart provide a valid index for assessing of body
discomfort - were given to all employees to specify the re-
gions of body that they were suffering during workday. Em-
ployees were asked to report musculoskeletal symptoms in a
last year in any part of body such as neck, shoulder, hand and
other regions.

Results:

The sample consisted of 77 and 72 percent in the age group of
15-25 years working in sitting and standing posture respec-
tively. The mean weights were 50-60 and mean height was
152-167cms in sitting and standing posture employees
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Table 1: Years of service and duration of work

Years in service Sitting Standing
(Percentages) (Percentages)

0-5 83 64

5 -10 14 26

10-15 - 08

15-20 03 02

Duration of work (hrs)

Time in Hours

0-8 20 48

8-12 33 30

12-16 47 2

It can be observed from table I that, 83 and 64 percentage of
workers in sitting and standing posture was working from 0
to 5 years. 48 percent and 17 percent of them worked for 0-8
hours and 12-16 hour every day in sitting and standing pos-
ture respectively.

Figurel: Awareness of posture and Awareness program
conducted by organization
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It can be observed from the figure that a 50 percent of them in
sitting posture and majority in standing posture were not
aware of right posture at work. It can also be observed that a
majority in standing posture received training in right stand-
ing posture.

Table 2: Habituated to bending while working.

It can be noted from table 2,
that a majority of them work-
ing in both the posture were
not habituated to unnecessary
bending while at work.
Amongst the 33 percent in sitting posture and 22 percent in
standing posture were found to have lower and upper back
pain.

Bending
atwork |[Sitting| Standing
Yes 33 2
No 67 78

Table 3: Use of supportive Backrest

Back rest| sitting| IT was found from table 3 that, 23 per-
Yes 3 cent of employees used supportive back
No 77 rest while sitting, while the rest of the 77

percent had no back rest as their were sitting on stools to do
the work.

[100]
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Figure 2: Prevalence of health problem

It can be observed
from the above figure
that a majority of the
workers in both the
postures of work did
not experience any
health problems
which interfere in
their work.
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Table: 4 Type of work and Satisfaction obtained

Type of work A majority of the
Work condition [ Sitting | Standing \yorkers in both _Sit-
Strenuous 17 16 ting and standing
Active 83 4 posture find the
Satisfaction Obtained WOfk active and en-
Satisfaction Sitting [ Standing [JOY the work they are
Yes 93 9% doing.
No 07 06 This is reflected in

the percentage of workers satisfied with their work. A major-
ity of them were satisfied with the work (table 4).

Figure 3: Experience of Numbness
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Figure 3 shows the experience of numbness by the employ-
ees during work. While a majority of the workers did not expe-
rience any form of numbness, a few of them in both the pos-
tures of work felt numbness in their fingers, palms and toes.
This was due to the use if heavy machinery as well as the use
of acids frequently. The numbness was not seasonal but
throughout the year.

Table 5: Degree of Bending Neck, Trunk and Legs in

standing posture

Degree of Bending Neck | Tape |5 reveals the degree of
Degree Percentage | pending of different body parts
0-10 Sa while working. About 54 per-

10-20 2 cent, 52 percent and 90 percent
20 + _ 13 of the workers adopted correct
In extension| 06 angle of bending neck, trunk re-
Degree of Bending Trunk | oo c(ively while at work. About
0 | 32 18 percent and O6percent of
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0-20 20
20-60 2 them were found to be adopting
60+ 06 wrong posture. Only 10 percent

Degree of Bending Legs | of the workers were bending the
Straight 90 legs in standing posture.
Bent 10
Table 6: Degree of bending Wrist and neck in sitting
posture

Degree of Bending Wrist The correct of wrist while
Degree of deviation | Percentage| working is 0 degree
0 30 adopted by 30 percent of
0-10 37 the workers. About 23
15 Below 23 percent of them bent 15
15 above 10 degrees below towards

Degree of Bending Neck ground and 10 percent 15
10-20 50 degrees upwards, both
20+ 43 the postures were wrong.
Side Bending 07 About halfthe employees

bend their neck 10 — 20 degrees which is right, while the
remaining of them bend about 20 degree or side ways while
working,

Summary & Conclusion:

It can be summarized that the employees were working for
longer duration than recommended for monetary benefits.
Most of them were aware of the right posture of work and a
few of them had health problems and experience numbness
in different parts of the body while at work. While most of
them were adopting right posture at work, a few of them were
deviating more than required and suffering from musculosk-
eletal discomfort.

Recommendation:

1. To design Work unit for specific tasks which can reduce
the stress on workers body?

2. To study the appropriate tools required for specific tasks.
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Aromatherapy
* Definition : Aromatherapy meaning treatment with fragrance

and Sweet Smelling. It is a mental, physical, and Spiritual bal-
ancing process as well as detoxifying the body System using
Essential oil extracts from the plant kingdom In India the
records indicates, that herbs have been in use for treating
disease since ancient times reference to the curatives proper-
ties of some herbs in the Rigveda between 3500 and 1800 BC.
Aromatherapy has an ancient history going back 3,500 years.
Parallel development of distillation methods in Egypt,
Mesopotamia, India, and China saw the use of essential oils
in the medical systems of each culture. Aromatherapy is the
art and science of using aroma and scent to rejuvenate, revi-
talize, and heal the body. Distillation of plant materials pro-
duces essential oils, which are the active principle or life force
of the plant. Completely different in nature from vegetable
oils.

* . Essential oils have been produced in India for thousands
of years but usually were only available to the royal classes
and their physicians. Thus, Ayurveda’s strong tradition in
the use of medicated oils (Bhrami, Neem, Maha-Nayaran,
Dashmool, etc.) and limited traditional use of essential oils.
« Essential oil are volatile, natural substance that are the ac-
tual immune system of the plants from which they are ex-
tracted. Traditional ayurvedic practices include fumigation
by burning neem leaves, use of holy basil or rose petals in
water while bathing, and burning incense sticks during medi-
tation. has survived in almost all cultures.

e In the eastern cultures of India and China, however, the

tradition remained unbroken. Vaidyas, ayurvedic physicians,
treated Indian royalty with dried and fresh herbs, floral wa-
ters and aromatherapy oil massage..

* Dr. Valnet had two students who did their internship with
him who were responsible for expanding his work. Dr. Paul
Belaiche and Dr. Jean Claude Lapraz. They discovered that
essential oils contain antiviral, antibacterial, antifungal and
antiseptic properties as well as being powerful oxygenators
with the ability to act as carrying agents in the delivery of
nutrients INTO the cells of the body.

e Essential oils are volatile, natural substance that are the
actual immune system of the plants from which they are ex-
tracted. Essential oils has antiseptic, antibiotic, antiviral,
anti-inflammatory

THE EXTRACTION OF VOLATILE OILS :

* These are extracted from stems and flower and are the life
force of the respective plants. There are two ways of extract-
ing the oil.

(1) Steamdistillation

(2) Expression

Distillation in an effective method of extracting essential oils
from plants. Sometime the plant material has to be crushed or
broken up or chopped in order to make the oil cell more ac-
cessible to the Steam and (help in escape or release the oil
from oil glands) Steam is directed to the grid and is forced
through the tightly packed plant material. Thus liberating
the volatile molecules. The steam and the essential oil cells
thus liberating the volatile molecules. The steam and plant
vapour rice and travel via pipe into a cooling chamber. As the
2 vapours are cooled down inside the pipe they condense
and reform into the water separate quickly essential oils are
less dense than water and will float making the separation
easy.
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 Expression : is a mild process used only for extracting the
essential oils from citrus fruits and is simply the Squeezing or
pressing of the peel of Citrus fruit, which release the oils.

* The Glandular tissues is made of glands which are special
structure containing some secretary products. Glands may
consists of single isolated cells are small groups of cells with
or without a central cavity 2 type of gland internal or external.
* Internal oil glands secreating essential oils as in the fruit
and leaves of orange, lemon, pumelo, etc.,

* External glands are commonly short having tipped by glands
where the gummy substance are secreted.

CHEMICALLY:

* The essential oils are mixture of unsaturated hydrocarbons,
alcohol, aldehydes, ketones. The empherical compositions
of terpenoids is given by the formula (C.;H,)a of (C,H,)nO.
The other common essential oil with their chief constituent

are

Oil of Cardamon Terpineol

Oil of Cajeput

Oil of Caraway Limonene

Oil of lemon grass Citral
Oil of Camphor Camphor

Oil of roses, geranium Linalool
Lavender

Oil of peppermint Menthol

Oil of Eucalyptus cineal

* The essential oils are responsible for the odours and flavours
associated with the plants. There fragrant smelling substance
final application in Medicine food flavouring and perfumery .
olto wallach in 1887 Suggested that the Skeletal Structure of
all naturally occurring terpenoids are built of isoprene units.
* Terpenes are classified according to the no. of unit isoprene
Monoterpenes, Sesuquiterpenes Diterpenes triterpenes Sub-
divided into acyclic or Cyclic.

To get one drop of oil, you may require distilling 100 gm of
plant material This is the most perfect way to improve our
home environment, either to help us relax, relieve tension and
headaches, dispel odors, or just create an atmosphere of peace
and harmony. If you have children, or suffer from Emphy-
sema, Sinusitis, Asthma, and allergies, diffusing essential oils
into your home will make an essential difference for you and

your family’s health.

GENERALPROPERTIES OF ESSENTIALS

1. The terpenes are camphors are colourless pleasant smell-
ing and highly refractive liquid.

2. They are volatile in stream they are unsaturated crystalline
compounds.

3. Detoxified removes waste material from our blood steam
oxygenate as oxygen is added it has an effect of stimulating
the tissue.

4. Regulates and balance body functions. Improves circula-
tion by regulating the action of capillaries.

5. Restores vitality they evaporate quickly. Regulates and
balance body functions.

6. Helps balance the nervous system and has the power of
healing rapidly BLENDING

7. Essentials oils are highly concentrated and must be di-
luted in vegetables oils for 3-4 drop of essential oil, 5 ml of
carrier oil to be mixed.

8. METHODS ESSENTIALOILS ARE USED

9. Historically, there have been three models for using essen-
tial oils: the French, the German, and the English.

10. The English traditionally dilute a small amount of essen-
tial oil in vegetable oil and massage the body to relax and
relieve stress.

11. The French prefer to ingest (swallow) therapeutic-grade
essential oils. Many French practitioners have found that
taking the oils internally is highly effective.

12. The Germans recommend inhalation of the essential oils.

METHOD OF USING THE OILS

Vapourisation : Using in diffuser, good method to destroy
bacteria.

Steam inhalation : Take some streaming water in bowl or use
a steamer. Add 3 drop of essential oil and inhale, good for
congestion

Cotton plug : 2 drop s of essential oil in cotton plug and
sniff.
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One of the causes of disease in both plants and the human
body is the inability of nutrients to penetrate the cell wall.
Unless there is an adequate delivery agent to assist the cell to
receive needed nutrients, the cell becomes deprived of nutri-
tion, its wall thickens, thus preventing delivery of nutrients.
This causes cell deterioration, leading to cell mutation, creat-
ing a host for bacteria and disease. If your food supplement
program has seemingly hit a “wall of limitation,” it may be for
the above reason.

Aroma therapy treats the whole person both mind and body.
It is a very helpful way of treating the stress related problems
that many of us seen to suffer now that over lives have be-
come so presented and mechanical life style.
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INDIGENOUS DESIGN AND DEVELOPMENT OF METAMATERIALS BASED RADOME
FORAIRCRAFT STEALTHAT ADE.

Mrs. CHANDRIKA SUDHENDRA', MR. VASANTH KUMAR. V.M? MR. VIBHOR MAHULE?, & Dr. (Ms). T. S. RUKMINI*
1. Scientist ‘F’, Applied Research division, Aeronautical Development Establishment (ADE), Ministry of Defence, DRDO,
New Thippasandra, Bangalore — 560 075.E-mail: chansudhtumkur@gmail.com, 2. Final Year M.Tech Student, RV College of
Engineering, Bangalore, 3. Scientist ‘C’, EETC Division, ADE, DRDO, 4. Professor, RV College of Engineering, Bangalore.

Introduction:

Radar Stealth or Low Observability in a strategic aircraft or
unmanned air vehicle is crucial to achieve ‘first shot’ and
‘first kill’ capability on ‘first day’ in modern electronic war-
fare. Stealth ensures air-superiority and essentially involves
minimizing all signatures of the aircraft such as radar, infra-
red, acoustic, visual etc. Radar stealth or radar signature
reduction assumes importance, as radar is the primary sensor.
Radar stealth translates to reduction of radar cross-section
(RCS) of the air vehicle. RCS expressed in dBsm, is an electro-
magnetic parameter and is a strong function of the frequency,
incident angle and polarization of the impinging electromag-
netic wave. Four important design methods of reducing
monostatic RCS are by

i. External geometric shaping of the aircraft,

ii. Application of radar absorbers, designed as radar absorb-
ing structures,

iii. Minimizing the in-band RCS of all antennas by careful
design and

iv. Designing radomes for reduction of out-of-band RCS.
Radome (contraction of radar and dome) is a structural, weath-
erproof enclosure that protects a microwave or radar antenna.
The radome is constructed of material that minimally attenu-
ates the electromagnetic signal transmitted or received by the
antenna (SKOLNIK, 1981 [1]). The radome is transparent to
radar or radio waves. Radomes protect the antenna surfaces
from the environment and/or conceal antenna electronic equip-
ment from public view. They also protect nearby personnel
from being accidentally struck by fast-rotating antennas. For
demanding radar, telemetry and communications systems,
radomes safeguard against environmental concerns, such as
wind, blowing sand, snow, ice, rain, ultra violet sun light,
temperature, fungus and corrosion. A metamaterial/FSS ra-
dome has to be designed to function as RF spatial filter, in
addition to normal radome functions mentioned above.

These radomes have to be designed using the concept of
Metamaterials/ Frequency Selective Surfaces (FSS). The
FSS radomes have to be designed for maximum Radio Fre-
quency (RF) transparency in the antenna-operating band and
to act as band-pass spatial RF filter, FSS can be designed to
attenuate or transmit desired radar signal frequencies. (E.F.
KNOTT, 1993 [2]). The FSS radome can be shaped to shield or
conceal an antenna from all signals except those at the an-
tenna operating frequencies. At all other frequencies outside
the radiating band of the concealed antenna, it behaves like a
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good deflector when shaped to reflect the incident threat
signal in directions away from the threat source.

An REF filter functions with designated inputs for a designed
output, whereas, an FSS radome has a unique challenge of
various angles of incidence of the incoming electromagnetic
wave and different polarizations such as linear or circular.
The ever increasing demands on the bandwidth of the FSS
radome is another added design challenge. The FSS radome
has to be designed as a functional RF structure for RF trans-
parency and band pass filtering action along with the neces-
sary mechanical/ structural characteristics, to sustain aero-
dynamic loads. Most important, the FSS radome technology
for aircraft stealth is highly classified and not available from
any source. As the FSS Radome technology is classified
and considered a critical technology, it is imperative to
gain the expertise through indigenous efforts.

In this paper, work done on metamaterials/ FSS radome at
Aeronautical Development Establishment (ADE), DRDO is
described. This work assumes national importance as the
FSS radome technology is categorized as critical technology
and ADE is the first DRDO laboratory where the FSS radome
work started and is progressing well. The FSS radome pre-
sented in this paper is analyzed using the mode matching
technique, designed and developed as high performance, RF/
microwave printed circuit boards (PCBs). The designs are
first simulated using a commercially available high perfor-
mance, 3D electromagnetic simulation software, HFSS. The
FSS radomes are experimentally evaluated for their perfor-
mance by carrying out measurements in the microwave
anechoic chamber.

Electromagnetic Metamaterials

An electromagnetic (EM) metamaterial derives its exotic EM
properties from its structure rather than by its composition.
Metamaterials are a new class of ordered composites that
exhibit exceptional properties not readily observed in nature.
These properties arise from qualitatively new response func-
tions that are: (i) not observed in the constituent materials
and (ii) result from the inclusion of artificially fabricated,
extrinsic and low dimensional in- homogeneities.

An illustration of the classification of FSS as EM metamaterial
is shown in Figure 1. This is taken from (YAHYA RAHMAT
SAMIIL, 2001 [3]).

FSS have attracted considerable attention in telecommunica-

tions, antenna design and
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Fig. 1Three basic categories of metamaterials with applica-
tions illustrated from open literature. (Source.: Yahya
Rahmat Samii [3]).

electromagnetic compatibility (EMC) recently. These sur-
faces provide uninhibited transmission in specific frequency
bands and simultaneously suppress transmission in the other
bands.

DEsIGN oF FSS RapoMES

FSS Elements, Shapes and Sizes:

Aperture element FSS reflects at low frequencies and trans-
mits at high frequencies (similar to high pass filter), where as
the patch-element FSS transmits at high frequencies and re-
flects at low frequencies (similar to low pass filter). FSS may
also be categorized as thick and thin screen, depending on
the thickness of the element. The thin-screen FSS usually
refer to a screen with printed circuit type element- that is,
patch or aperture elements less than 0.001A thick, where A is
the wavelength at resonant frequency. The thin screen FSS is
lightweight low volume and inexpensively fabricated with
conventional printed circuit technology. The thick-screen FSS,
used mostly for high pass application (aperture type), is a
periodic array of elements with electrically large thickness. It
is heavy, and fabrication requires precise and expensive ma-
chining of a thick metal block (T.K. WU, 1995 [4]).

At ADE, we have developed various types of FSS radomes
(CHANDRIKA S., etal, 2009 [7],2010 [8]), as high performance
PCBs. In [7], FSS radomes based on single square loop (SSL)
design, analysis and development was reported and in [8], a
single screen triband radome based on double square loop
(DSL) FSS was discussed.

In this paper, we describe an FSS panel radome, which is
designed for multiband operation. We have achieved the de-
sired multiband specifications using the concept of dielectric
loading.

CircuLAR RING MuLTIBAND FSS RADOME

Analysis of circular ring FSS by using mode-matching tech-
nique (T.K.Wu and K.Woo and S.W. Lee, 1998 [5]), where the
unknown fields are represented by using series of Floguet's
modes whose coefficients are determined by solving proper

boundary conditions between two regions. For circular ring
FSS, especially with finite but very small thickness, the mode
matching technique results in less number of expansion modes
(E.PARKER etal, 1981 [6]). The mode matching technique is
suitable one in terms of computational efficiency and accu-
racy. If the width of the ring is electrically small, it can be
assumed that the current on the ring has no radial variation.
But for the desired multiband operation, the use of thicker
rings was necessary. Hence, a more exact theory for rings
with arbitrary width reported in [5] is used. This theory is
similar to the standard modal analysis and the expansion func-
tion used to represent the current on the ring is related to the
field in a standard coaxial wave-guide. In the theoretical model,
the FSS is assumed to be a 2-dimensional periodic array of
conducting ring patch elements. The fields in free space re-
gion and the dielectric slabs are represented by the Floquet’s
mode expansions. The current expansion function is ex-
pressed in terms of coaxial wave-guide modes for the trans-
verse electric (TE) component as follows

- Jr jt
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C,.. and D, are unknown coefficients

and T =width of the rings.

A similar relation exists for the TM field. Fields in different
regions are matched at their respective interfaces. This pro-
cedure leads to a set of matrix equations. The size of the
matrix is equal to the number of modes used in the coaxial
wave-guide. Normally, 7 to 20 modes are sufficient to ensure
the convergence of the FSS solution.

Applying appropriate boundary conditions, a matrix equa-
tion is formed and the unknown coefficients are found by
solving the matrix equation. The matrix equation allows the
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determination of the unknown coefficients C and D for the
current J on the metallic ring. Once the current is found, the
incident and reflection coefficients at dielectric interface are
calculated.

In a multi-band FSS radome design, the dielectric loading
effect may be employed to reduce the ring size and provide
the element spacing necessary to avoid grating lobes at the
Ku-band (12-14 GHz) frequencies, especially when the RF
incident angle is large. By dielectric loading, the shift in reso-
nant frequency variations due to variations in the incident
angle and polarization of the incoming wave is stabilized. The
dielectric loading effect is accomplished either by placing a
thin (.064 cm) substrate of very high dielectric constant (¢ =10.0)
on one side of the FSS screen or by placing thin and relatively
low dielectric constant (¢ =3.5) material on both sides of the
screen. The specification of pass band for the FSS radome
presented in this paper from 7.4 GHz to 9 GHz was achieved
by using the dielectric-loading concept.

ELECTROMAGNETIC SIMULATION OF CIRCULAR RING FSS RaDOME
The multiband circular ring FSS radome design was simulated
using commercially available, high performance 3D EM simu-
lation software, the HFSS™, from Ansoft. The solver used in
HFSS is based on finite element method (FEM) and FEM al-
lows detailed visualization of structures with bends and or
twists and indicates the distribution of stresses and displace-
ments. The desired level of accuracy required and associated
computational time requirements are managed simultaneously
to address most engineering applications. FEM solver used
in the HFSS simulation software allows entire design to be
constructed, refined and optimized before the design is fabri-
cated/manufactured and serves as a virtual manufacturing
tool.

The FEM is a numerical method that is used to solve bound-
ary-value problems characterized by partial differential equa-
tions (PDEs) and a set of boundary conditions. The geo-
metrical domain of a boundary-value problem is discretized
using sub-domain elements called the finite elements and the
differential equation is applied to a single element after it is
brought to a “weak” integro-differential form. A set of shape
functions is used to represent the primary unknown variable
in the element domain. A set of linear equations is obtained
for each element in the discretized domain. A global matrix
system is formed after the assembly of all elements.

FSS radome is a periodic structure and its simulation in HFSS
is performed by simulating a single cell based on unit cell
approach. Master and slave boundaries enable the designer
to model planes of periodicity where the electric (E) field on
one surface matches the E-field to another to within a phase
difference. They force the E-field at each point on the slave
boundary to match the E-field to within a phase difference at
each corresponding point on the master boundary. Hence
they are useful for simulating devices such as infinite peri-
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odic surfaces such as FSS, using the Floquet’s theorem.

Aunit circular ring FSS geometry model simulated in HFSS is
shown in Figure 2. A high performance dielectric substrate
with dielectric constant, € = 10 and thickness 25 mils is used
for simulation. The same substrate is used for FSS radome
PCB fabrication. Figure 2 shows the circular ring FSS geom-
etry used in HFSS simulation.

The simulation performance curves of FSS radome for trans-
mission and reflection are given in Figure 3. It is observed
from the figure that the X-band transmission loss is —15 dB
(stop band) and in S and Ku bands (pass bands), the trans-
mission loss is less than —2 dB and meets the desired speci-
fications. This design is used for fabrication of FSS radome.

Fig. 2. Unitcell circular
ring FSS geometry
model in HFSS with
one set of boundary
conditions.

Fig. 3. HFSS simulation results of circular ring FSS radome

RADOME PCB DESIGN AND FABRICATION

The FSS radome reported in this paper is designed and de-
veloped as high performance printed circuit board (PCB), on
very low loss microwave laminates using conventional PCB
design and fabrication technology available at ADE.

The radome FSS geometry is input to the PCB design soft-
ware, Visula™ version 2.3. The layout is designed depend-
ing on the radome panel strictly adhering to the microwave
PCB design rules. The approved layout is created as a .gbr
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file and photo films are generated. These photo films are used
for radome PCB fabrication.

THIEMD F55

Fig. 4. Single screen circular ring FSS radome PCB design.

The FSS radome PCB comprises of an electrical loop array of
a conductive material, which is a thin, copper film supported
on a dielectric substrate. Since the FSS is supported by a
dielectric substrate, the electrical design includes the effec-
tive electrical properties of the constitutive materials. The
material properties and fabrication process have a direct ef-
fect on the electrical performance of the FSS. The dielectric
substrate used in the radome PCB fabrication is mil conform-
ing, homogeneous ceramic substrate.

-

e o

Fig. 5. R-adome PCB design parameters

The FSS radome PCB is fabricated by the thick-film chemical
etching of a copper coated thin film using standard PCB fab-
rication technology. The circular ring FSS radome is fabri-
cated on a ceramic substrate with dielectric constant, & = 10
in the gigahertz frequency range, with a dissipation factor,
tand=0.02, and its temperature application range is -40°C to
200° C. The primary selection requirements in the choice of
material system are the radio frequency (RF) compatibility
with low dielectric loss, survivability in the application envi-
ronment and the ability to manufacture a low thermal expan-
sion, dimensionally stable composite structure and should
be available commercially with various thicknesses. The thick-
ness of the substrate used is 0.16 mm. The FSS is directly
fabricated on this material. The substrate comprises a struc-
tural fiber that is supported by a polymeric resin. The choice
of the fiber and resin is dictated by the electrical, mechanical
and environmental requirements that the FSS will see. For
aircraft/UAV applications, the environmental requirements
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determine the selection and choice of materials. For an air-
craft/UAV FSS radome application, the radome may experi-
ence a thermal environment from -40°C to +60° C in air.

RF grid/FSS design using
Visula

FSS photo film generation

A\ 4

FSS Radome PCB material preparation

v

FSS element imaging i. lamination of
photosensitive film  ii. Exnosing to UV

v

FSS element etching — Developing the circuit-
using chemical etching and strinning

v

Inspection

Fig. 6. Flow chart showing FSS radome PCB fabrication pro-
cess.

The radome PCB fabrication process comprises the follow-
ing essential steps and the flow chart is given in Figure 6.

The electrical properties of the composite face sheets are
determined by the constitutive properties of the fiber and
resin. The fiber and resin each have distinct electrical prop-
erties, but when they are fabricated as a composite, the re-
sulting substrate material has homogeneous electrical prop-
erties. A photograph ofthe circular ring FSS radome PCB is
shown in Figure 7.

MICROWAVE TESTING OF FSS RADOME

The FSS radome is evaluated for its performance in the micro-
wave anechoic chamber at ADE. An RF anechoic chamber is
a shielded room designed to suppress EM energy reflected
from internal surfaces and to simulate an RF anechoic envi-
ronment equivalent to free space for measurement of the FSS
radome

Fig. 7. Photograph of
the circular ring FSS
panel radome. Inset: A
blown up single cell
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The microwave shielded anechoic chamber where the mea-
surements are performed is a rectangular anechoic room, with
a quiet zone of—30 dB in a one cubic foot cylindrical volume.
The chamber is designed for operation from UHF to millimeter
wave frequency bands. The chamber is designed for an-
tenna, radome and radar cross-section (RCS) measurements.
A photograph of the FSS radome testing in the microwave
anechoic chamber is shown in Figure 8.

T

Fig. 8. FSS radome testing in the anechoic chamber.

The required microwave frequencies are generated by using
RF synthesized signal generator. The transmitter, a synthe-
sized signal generator from Agilent systems operates from 20
MHz to 26 GHz. The transmitted RF energy is connected to
the high directivity standard gain horn antenna through a
low-loss RF cable. Standard, low-loss, matched wave-guide
to coaxial adaptors are used for connecting the RF cables to
the horn antenna. The FSS radome panel is securely fixed on
slotted thermocol fixture, which serves as a RF transparent
stand. The stand, fabricated from thermocol is lightweight,
highly RF transparent and low-loss and aids in accurate ra-
dome measurements. The RF energy incident on the FSS
radome panels is partly transmitted through the radome de-
pending on the design of the radome. The transmitted energy
is received by the receiving antenna, which is a standard
gain, high-directivity horn antenna. The received RF energy
is measured and displayed in the spectrum analyzer connected
to the receiving horn antenna. The FSS radome panels are
thus completely evaluated for transmission performance over
the designed frequencies of operation and the results are
tabulated.

Table 1. Insertion loss measurement results of Circular
Ring FSS radome in first pass band (2-4 GHz).

Frequency | Insertion loss in | Insertion loss in
inGHz indB (TEmode) | dB(TM mode)
20 0.67 0.69

22 097 092

24 0.52 0.57

2.6 0.62 0.60

2.8 0.60 0.63

3.0 0.65 0.67
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32 0.83 0.82
34 1.29 1.26
3.6 1.68 1.65
3.8 1.92 19
4.0 1.8 1.75

Table 1 and Table 2 give the measured results of circular ring
FSS radome in the first pass band (2 to 4 GHz) and second
pass band (12-14 GHz) respectively. Table 3 gives the mea-
sured results of circular ring FSS radome for the stop band
(74109 GHz.).

Table 2. Insertion loss measurement results of Circular ring
FSS radome for TE & TM polarizations for second pass band
(12-14 GHz).

Frequency | Insertion loss in | Insertion loss in
inGHz dB (TE incidence) | dB (TM incidence)
12.0 1.05 1.1

122 12 1.3

124 0.8 0.82

12.6 045 046

12.8 0.69 0.68

13.0 047 049

132 1.01 1.1

134 0.71 0.72

13.6 09 0.88

13.8 0.78 0.74

14.0 0.13 0.15

Table 3. Insertion loss measurement results of Circular Ring
FSS radome for TE & TM polarizations in stop band (7.4-9
GHz).

Frequency | Insertion loss in | Insertion loss in|
inGHz dB (TE mode) dB (TM mode)
74 12.6 13.0
7.6 124 157
7.8 135 174
8.0 14.7 152
82 169 20.5
84 193 19.0
8.6 228 199
8.8 234 221
9 215 159

DISCUSSION OF RESULTS

From the experimental results, it is observed that the circular
ring FSS radome meets the desired specifications in the two
pass bands and a single stop band. This characteristic of the
circular ring FSS radome qualifies the radome for multiband/
triband applications. In the first pass band (2 to 4 GHz), the
desired specification of </=2 dB has been achieved (table 1).
The stringent specifications of the pass band insertion loss
was </= 1 dB in the frequency range 12-14 GHz has been
achieved (table 2). At the band edges, the recorded readings
are slightly higher than 1 dB. This is due to the limitation in
the experimental setup. With a single screen radome, the
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stop band specifications that can be realized are from 8 to 9
GHz. But the desired stop band specification of 7.4 to 9 GHz
was achieved by dielectric loading of the substrate as men-
tioned earlier as the single substrate/screen cannot give the
desired bandwidth.

CONCLUSION
The critical technology of FSS radome, which is crucial in
stealth technology, has been successfully indigenised and
self-reliance has been achieved.
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Problem statement

General problems faced by the production companies nowa-
days or from past is the quality of the product developed, so
when we see the developed product we find different types
of problems such as flaws, cracks, slag formation etc. These
problems cannot be identified by the naked eye so the defect
is called as the “internal defect” .

These type of defects may be caused by many reasons, but
the small problem lead to very high destructions, failure etc.
Best example of this problem was “Bhopal gas tragedy” It
occurred on the night of December 2-3, 1984 at the pesticide
plant in Bhopal, Madhya Pradesh the leak caused 558,125
injuries including 38,478 temporary partial and 3900 severely
and permanently disabling injuries.Hence these type of prob-
lem has to be taken as the challenging event to reduce the
accidents in the future, and the other reason is the economic
criteria . So the problem starts from the small parts to the
heavy bodies and the recent problem is in the field of the oil
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extraction and detection of the flaws or the crakes due to
wears or the manufacturing defects.

Beginnings of Nondestructive Evaluation (NDE)
Nondestructive testing has been practiced for many decades,
with initial rapid developments in instrumentation spurred
by the technological advances that occurred during World
War II and the subsequent defense effort. During the earlier
days, the primary purpose was the detection of defects. As a
part of “safe life” design, it was intended that a structure
should not develop macroscopic defects during its life, with
the detection of such defects being a cause for removal of
the component from service. In response to this need, in-
creasingly sophisticated techniques using ultrasonics, eddy
currents, x-rays, dye penetrants, magnetic particles, and other
forms of interrogating energy emerged.

In the early 1970’s, two events occurred which caused a ma-
jor change in the NDT field. First, improvements in the tech-
nology led to the ability to detect small flaws, which caused
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more parts to be rejected even though the probability of com-
ponent failure had not changed. However, the discipline of
fracture mechanics emerged, which enabled one to predict
whether a crack of a given size will fail under a particular load
when a material’s fracture toughness properties are known.
Other laws were developed to predict the growth rate of cracks
under cyclic loading (fatigue). With the advent of these tools,
it became possible to accept structures containing defects if
the sizes of those defects were known. This formed the basis
for the new philosophy of “damage tolerant” design. Com-
ponents having known defects could continue in service as
long as it could be established that those defects would not
grow to a critical, failure producing size.

A new challenge was thus presented to the nondestructive
testing community. Detection was not enough. One needed
to also obtain quantitative information about flaw size to serve
as an input to fracture mechanics based predictions of re-
maining life. The need for quantitative information was par-
ticularly strongly in the defense and nuclear power industries
and led to the emergence of quantitative nondestructive evalu-
ation (QNDE) as a new engineering/research discipline. A
number of research programs around the world were started,
such as the Center for Nondestructive Evaluation at Iowa
State University (growing out of a major research effort at the
Rockwell International Science Center); the Electric Power
Research Institute in Charlotte, North Carolina; the Fraunhofer
Institute for Nondestructive Testing in Saarbrucken, Germany;
and the Nondestructive Testing Centre in Harwell, England.

Introduction

The quality of the products stated after the Second World
War, since the manufacturing of the products and the wast-
age has to be reduced, hence the quality team was started
The problems in the industries are the reducing the wastage
in the developed goods. This causes a heavy loss in the
company so this has to be solved this can be solved by the
non destruction of the material and thus can reduce the losses
in the company, so the new technologies and techniques have
started to avoid the losses hence this process is so called as
the nondestructive process, this technology is been adopted
in every field example, electronics, electrical industry, so this
technology is being adopted in the detection of cracks in the
large production company like rubber industry , plastic in-
dustries

Problem facing in production companies

So when the companies like rubber tyres manufactures re-
quire the die as the main key for the production so the con-
tinuous analysis and quality checking in this field is the most
important task, the die will be at a very high cost around 3-4
lakhs this is the huge amount and the quality less die will also
changes the quality of the finished goods hence

There are many ways and techniques to identify the prob-
lems
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e Ultrasonicsonic testing
e Magnetic separation
¢ Liquid penetration test
¢ Radiography testing

Ultrasonic testing

Basic Principles of Ultrasonic Testing

Ultrasonic Testing (UT) uses high frequency sound energy
to conduct examinations and make measurements. Ultrasonic
inspection can be used for flaw detection/evaluation, dimen-
sional measurements, material characterization, and more. To
illustrate the general inspection principle, a typical pulse/
echo inspection configuration as illustrated below will be
used.

A typical UT inspection system consists of several func-
tional units, such as the pulser/receiver, transducer, and dis-
play devices. A pulse/receiver is an electronic device that
can produce high voltage electrical pulses. Driven by the
pulse, the transducer generates high frequency ultrasonic
energy. The sound energy is introduced and propagates
through the materials in the form of waves. When there is a
discontinuity (such as a crack) in the wave path, part of the
energy will be reflected back from the flaw surface. The re-
flected wave signal is transformed into an electrical signal by
the transducer and is displayed on a screen. In the applet
below, the reflected signal strength is displayed versus the
time from signal generation to when an echo was received.
Signal travel time can be directly related to the distance that
the signal traveled. From the signal, information about the
reflector location, size, orientation and other features can

sometimes be gained.
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Figure Basic principle of the ultrasonic transducer

Ultrasonic Inspection is a very useful and versatile NDT
method. Some of the advantages of ultrasonic inspection
that are often cited include:

e It is sensitive to both surface and subsurface
discontinuities.

e The depth of penetration for flaw detection or measurement
is superior to other NDT methods.

e Only single-sided access is needed when the pulse-echo
technique is used.

e It is highly accurate in determining reflector position and
estimating size and shape.
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e Minimal part preparation is required.
e Electronic equipment provides instantaneous results.
e Detailed images can be produced with automated systems.

It has other uses, such as thickness measurement, in addition
to flaw detection. As with all NDT methods, ultrasonic
inspection also has its limitations, which include,Surface must
be accessible to transmit ultrasound. Materials that are rough,
irregular in shape, very small, exceptionally thin or not
homogeneous are difficult to inspect.

e Cast iron and other coarse grained materials are difficult to
inspect due to low sound transmission and high signal noise.
e Linear defects oriented parallel to the sound beam may go
undetected.

e Reference standards are required for both equipment
calibration and the characterization of flaws.

The above introduction provides a simplified introduction to
the NDT method of ultrasonic testing. However, to effectively
perform an inspection using ultrasonics, much more about
the method needs to be known. The following pages present
information on the science involved in ultrasonic inspection,
the equipment that is commonly used, some of the
measurement techniques used, as well as other information.
The important points in ultrasonic testing
o The detection of internal flaws in this type is easy
o This do not required any type of the raw materials
o This type says exact position in the material
The drawbacks of ultrasonic testing
o Flaws cannot be detected in “Near field”

N=D?%4(lambda)
e This type require the regular calibration of the sensors
e Identifying the discontinuity and to specify the type is dif-
ficult
e Experience and skills are more required

Basic principle of magnetic detection

Magnetic particle testing is a sensitive method of nonde-
structive testing for surface breaking and some sub-surface
discontinuation in ‘Ferro-magnetic’ materials.

The testing method is based on the principle that magnetic
flux in a magnetized object is locally distorted by the pres-
ence of discontinuity. This distortion causes some of the
magnetic field to exit & re-enter the test object at the discon-
tinuity. This phenomenon is called magnetic flux leakage. Flux
leakage is capable of attracting finely divided particles of
magnetic materials that in turn form an ‘indication’ of the dis-
continuity. Therefore, the test basically consists of three op-
erations:

a) Establish a suitable magnetic flux in the test object by cir-
cular or longitudinal magnetization. b) Apply magnetic par-
ticles in dry powder of a liquid suspension

c) Examine the test object under suitable lighting conditions
for interpreting & evaluating the indications.

Fluorescent or black oxide particles in the aerosol cans are
used during critical areas of aircraft structure/components
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inspection when using either permanent or electromagnets.
Fluorescent particle inspection method is evaluated by black
light (Black light consists of a 100 watt mercury vapour pro-
jection spot lamp equipped with a filter to transmit wave length
between 3200 to 3800 Angstrom unit and absorb substan-
tially all visible white light).

Important points regarding the magnetic testing

e This process identify the surface cracks and subsurface
cracks

e The process is simple and easy

e The foreign particle identification is easy

e The process is applicable only for the ferromagnetic mate-
rials

e Demagnetization of the materials is required

e Post and pre cleaning is required

e [t requires sequential inspections to clarify

Basic principle of liquid penetration

Liquid penetrate inspection is a nondestructive testing
method that reveals surface breaking flaws by bleed out of a
penetrating liquid colored with a visible or fluorescent dye
from the flaw. The technique is based on the ability of a liquid
to be drawn into a “clean” (in other words, unobstructed)
surface breaking flaw by capillary action. After an appropri-
ate period of time for penetration has completes, called the
“dwell time,” excess penetrant on the surface is removed and
adeveloper applied. The developer acts as a blotter and draws
the penetrant from the flaw to reveal its presence. Penetrants
with a visible dyed added (color contrast) require sufficient
white light to insure proper inspection, while penetrants with
a fluorescent dye added need to be used in darkened condi-
tions with an ultraviolet or “black light”. This method is used
to inspect a variety of product forms including castings,
forgings, and weldments. The structural steel, automotive,
petrochemical, power generation, and aerospace industries
are a few examples that utilize liquid penetrant inspection.
This course requires no prior training or experience by the
student in this method of NDT. The material is presented in a
manner that promotes understanding and the ability to make
immediate application. This is an excellent course for NDT
trainees who must have Level I and II training in order to
qualify for certification as well as facility personnel who are
responsible for or oversee the application of testing or Qual-
ity Control/Quality Assurance

Important points regarding the liquid testing

e Small cracks (4microns) can be identified

o But the rough or porous surfaces are likely to produce false
indications

e Pentrant is quite expensive

Radiography Testing - (RT)

This technique involves the use of penetrating gamma or X-
radiation to examine parts and products for imperfections.
An X-ray machine or radioactive isotope is used as a source
of radiation. Radiation is directed through a part and onto
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film or other media. The resulting shadowgraph shows the
internal soundness of the part. Possible imperfections are
indicated as density changes in the film in the same manner
as an X-ray shows broken bones.

£
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[object]
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Radiographic applications fall into two distinct categories
evaluation of material properties and evaluation of manufac-
turing and assembly properties. Material property evaluation
includes the determination of composition, density, unifor-
mity, and cell or particle size. Manufacturing and assembly
property evaluation is normally concerned with dimensions,
flaws (voids, inclusions, and cracks), bond integrity (welds,
brazes, etc.), and verification of proper assembly of compo-
nent pieces.

Weld verification

e

AR

3 4

1. Section of material with a surface-breaking crack that is not
visible to the naked eye.

2. Penetrant is applied to the surface.

3. Excess penetrant is removed.

4. Developer is applied, rendering the crack visible.

In manufacturing, welds are commonly used to join two or
more metal surfaces. Because these connections may
encounter loads and fatigue during product lifetime, there is a
chance that they may fail if not created to proper specification.
For example, the base metal must reach a certain temperature
during the welding process, must cool at a specific rate, and
must be welded with compatible materials or the joint may not
be strong enough to hold the surfaces together, or cracks
may form in the weld causing it to fail. The typical welding
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defects, lack of fusion of the weld to the base metal, cracks or
porosity inside the weld, and variations in weld density, could
cause a structure to break or a pipeline to rupture.

Welds may be tested using NDT techniques such as industrial
radiography using X-rays or gamma rays, ultrasonic testing,
liquid penetrant testing or via eddy current. In a proper weld,
these tests would indicate a lack of cracks in the radiograph,
show clear passage of sound through the weld and back, or
indicate a clear surface without penetrant captured in cracks.
Welding techniques may also be actively monitored with
acoustic emission techniques before production to design
the best set of parameters to use to properly join two materials.

Structural mechanics

Structures can be complex systems that undergo different
loads during their lifetime. Some complex structures, such as
the turbo machinery in a liquid-fuel rocket, can also cost
millions of dollars. Engineers will commonly model these
structures as coupled second-order systems, approximating
dynamic structure components with springs, masses, and
dampers. These sets of differential equations can be used to
derive a transfer function that models the behavior of the
system.

In NDT testing, the structure undergoes a dynamic input,
such as the tap of a hammer or a controlled impulse. Key
properties, such as displacement or acceleration at different
points of the structure, are measured as the corresponding
output. This output is recorded and compared to the
corresponding output given by the transfer function and the
known input. Differences may indicate an inappropriate model
(which may alert engineers to unpredicted instabilities or
performance outside of tolerances), failed components, or an

inadequate control system

Conclusion

e The NDT is the effective tool to identify the cracks

e The process is the very cost effective

e Welding techniques may also be actively monitored with
acoustic emission techniques before production to design
the best set of parameters to use to properly join two materials
o In NDT testing, the structure undergoes a dynamic input,
such as the tap of a hammer or a controlled impulse. Key
properties, such as displacement or acceleration at different
points of the structure, are measured as the corresponding
output.
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INTRODUCTION

An Expert System attempts to produce performance that
resembles human reasoning in a limited area of expertise. The
essential components of an Expert system are:

User Interface

Knowledge base and

Inference Engine.

To solve expert-level problems, expert systems need access to a
substantial domain knowledge base, which must be built as
efficiently as possible. They also need to exploit one or more
reasoning mechanisms to apply their knowledge to the prob-
lems they are given. Then they need a mechanism for explaining
to the users as to what has been done.

One way to look at Al in a very broad sense is that they repre-
sent applied Al in a very broad sense.

In order for an expert system to be an effective tool, people
must be able to interact with it easily. To facilitate this interac-
tion, the expert system must have the following two capabilities
in addition to the ability to perform the underlying task.

e Explain its reasoning. In many of the domains in which
expert systems operate, people will not accept results
unless they have been convinced of the accuracy of the
reasoning process that produce those results. This is
particularly true in an electrical system in a process
industry where an unwarranted shut down has to be
avoided at any cost. In this case the maintenance-in-
charge has to be fully convinced that the shut down
recommended by the expert system is legitimate. Thus it
is important that the reasoning process used in such
programs proceeds in understandable steps and that
enough meta-knowledge (knowledge about the reasoning
process) is available so that the explanations of those
steps can be generated.

* Acquire new knowledge and modification of old knowl-
edge. Since Expert Systems derive their power
from the richness of the knowledge bases they exploit, it
is extremely important that these knowledge bases be as
complete and as accurate as possible. But often, there
exists no standard codification of that knowledge; rather it
exists only in the minds of the human experts. One way to
get this knowledge into the program is through interaction
with a human expert. Another way is to have the program
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learn expert behaviour from raw data.

In designing an expert system, typically, a knowledge engi-
neer interviews a domain expert to elucidate expert knowl-
edge, which is translated into rules. After the initial sys-
tem is built, it must be iteratively refined until it approxi-
mates expert-level performance. However this process is ex-
pensive as well as time consuming, so it is worthwhile to
explore for more automatic ways of constructing expert knowl-
edge bases. There are many programs that interact with the
domain experts to extract expert knowledge efficiently.
These programs support the following activities:

Entering Knowledge

Maintaining knowledge base consistency

Ensuring knowledge base completeness

The strengths of expert systems are as follows:

Reasoning using previously established rules

Separation of knowledge base and the inference engine
Explanation capability

Quick solution - efficiency

Standard Output - Consistency

Replication

Perform repetitive tasks and frees up the human expert
Increases the problem solving abilities of a novice

The limitations of expert systems are as follows:

Narrow knowledge domain, they are developed to solve very
specific problems

Knowledge acquisition from experts

Need for commitment from expert (s)

Cannot generalize - Very brittle/lack flexibility

Cannot apply common sense logic

Cost of Development and maintenance.

OBJECTIVES:

NEED FOREXPERT SYSTEMSIN ELECTRICALSYSTEMS
Consider an emergency situation in a large interconnected
power system during a cascade tripping of breakers accompa-
nied by a large -scale blackout. The load dixspatcher starts
getting several alarms, the indications, the printouts etc. from
the control panel and is in a dilemma. In such situations
digital computer aided artificial intelligence systems called
“expert systems” can come to his rescue. The expert systems
should tell him within seconds the probable location of the
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line fault and suggest steps to e taken for restoring the system.
Such Expert Systems are now beginning to emerge as a practical
tool for helping the operation and maintenance personnel to
deal with increasingly complex power/electrical systems. By
encoding critical domains of human expertise for computer
manipulation, an expert system can sort through enormous
amounts of data to provide a system despatcher/ Power
Plant Operator/ Maintenance engineer/testing engineer with
provisional diagnosis of problems and a list of corrective ac-
tions to be taken.

In such circumstances, Expert systems are designed to calcu-
late exact solutions to specific mathematical problems in the
manner of conventional computer programs. The Expert Sys-
tems imitate human logic by applying a series of ‘If-then’ rules
based on past experience.

Expert Systems have opened new era in power systems by
integrating the following:

— Protection

— Controls

— Computers

— Diagnostics

-Accumulated human knowledge

Commercial applications of Al based on-line or off-line
expert systems are being introduced by EPRI(USA),
Westinghouse(USA) and other Electrical manufacturing/
Research/Power supply companies in several areas of
power systems. A Few of the commercially available expert
systems available since 1989 are:

Generator Expert monitoring System (GEMS) It is a
diagnostic tools for improving the generators operation,
reliability and availability on the basis of available monitoring
information.

Customer Restoration and Fault Testing (CRAFT) This
identifies and isolates faults in multi-tapped transmission lines.
It is an effective means available at the Load Control Centre
of a large interconnected AC system

On-Line Diagnostic System for Emergency Diesel
Generators It is a microcomputer based system to help
the plant engineer in identifying operating trends and
problem areas before complete failure of emergency power
supply system.

Plant Systems Inspection (PSi). It is an Expert System for
maintenance engineer for inspection of the plant. The PSI
inspects the plant periodically and performs predictive
and preventive maintenance.

On-Line Monitoring Systems (QMS). Such a system col-
lects and interprets data and advises operator about possible
failures and advises corrective actions.

In Traditional protective systems the protection is not actu-
ated until the fault occurs. The conventional protective sys-
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tem does not prevent a fault. Conventional protective sys-
tems do not assist the operator in finding a solution regard-
ing actions to be taken. Hence the need for Expert systems is
felt in the Power systems scenario to overcome the aforesaid
drawbacks.

METHODOLOGY

This attempts to solve a typical case of Auto Starting and
auto synchronization of three DGs in the event of failure of
the Electricity Board supply.

On Failure of Power supply the System Bus has to be iso-
lated from the incomer and the plant loads have to derive the
power from the captive power plant, which might have one or
more generators. In this we consider that there are three
Generators required to simultaneously meet all of the Plant
Load requirements. For this to happen the three generators
have to be synchronized.

Synchronization

Synchronizing is the process of electrically connecting two
AC power sources with rotating machines.

The various types of synchronization are:

Single Generator to a Bus (Dead Bus / Live Bus)

Multiple Generators to a Bus

Manual & Auto Synchronization etc.

The Parameters governing synchronization are Voltage, fre-
quency and phase angle. When all of the above are found to
be within the set limits the Generators connected to the plant
loads.

Synchronization is a critical process as incorrect synchroni-
zation can cause

Reverse Active Power Flow (Frequency effect).

Jolt to the system, fatigue to the shaft, damage to bear-
ings, Overheating of stator (Phase Angle effect)

Reverse Reactive Power Flow (Voltage effect)

In the above scheme Auto Starting and synchronization
can be achieved as follows

When the EB supply fails (detected by means of an Un-
der Voltage Relay), the system will initiate the start of the DG
selected by the Master Selector switch. Irrespective of the
load, all the four DCs will switch ON and synchronize one
after another. Before switching on the breakers, the system
will check for the enable operation signals by reading the
input (Breaker status, Engine fault signal, reset signals etc.)

EXPERIMENT

System to monitor for the operation of U/V Relay for detec-
tion of Mains Failure Upon detection of failure of the main
supply, the EB Breaker should be switched OFF.

The Master Selector Position is monitored to detect which
of the DCs is the Master (i.e. which will undergo Dead
Bus Synchronization)

Cyclically check for Engine Failures and Individual DG Breaker
status and carry out synchronization accordingly.

If Failure of Master DG make the consecutive DG as Master




SWADESHI VIJNANA

ANDOLANA-KARNATAKA

LILAVATI-3

If Engine Failure in any of the DG Engines keep the
corresponding DG Breaker in the OFF Condition.

Upon running the program a Front-end displaying the SLD is
visible. All equipments marked in Green indicate that they
are in ON condition. All equipments in Red/Orange are in
OFF condition.

Upon Pressing the Command Button marked “ Enter Initial
State” opens the Master Selector Dialog Box. Enter the
Master DG Number and Press OK. This opens Status In-
put Dialog Box. The status of the various equipment in the
SLD can be initialized. On Pressing OK, the Front-end reap-
pears. Press the U/V relay button (this simulates the mains
failure condition). Press Command button “Simulate”. This
simulates the system operation for the given status of the
various equipments.

RESULTS AND DISCUSSIONS

The Unique Point about this project is that it gives even a
novice a fair idea of the functioning of paralleled Genera-
tors through a graphical User interface.

CONCLUSION
It can be used to simulate the various fault conditions, which
might not be possible in a real life scenario. However the

limitations are

No parameters are quantified as the knowledge base and the
Inference engine are implemented using Boolean Logic. (i.e.
in the event of the Plant Loads exceeding the generators’s
total capacity, How will Load Shedding take place?, the Gen-
erator starting times and the inherent delays involved are not
taken into consideration from the point of view of system
stability)

The synchronization is inherently assumed to take place. The
simulation is not on par with the actual synchronization
that takes place( I.e. in terms of Frequency, voltage and
Phase angle matching). For this the generators have to be
simulated.

Hence the Next Step would be to incorporate load Shar-
ing, Modelling and simulation of actual power system
equipment & processes and decision making based on quan-
tified values.
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INTRODUCTION

Since the introduction of the most common input com-
puter devices not a lot have changed. This is probably be-
cause the existing devices are adequate. It is also now that
computers have been so tightly integrated with everyday
life, that new applications and hardware are constantly in-
troduced. The means of communicating with computers at
the moment are limited to keyboards, mice, light pen, trackball,
keypads etc. These devices have grown to be familiar but
inherently limit the speed and naturalness with which we
interact with the computer.

As the computer industry follows Moore’s Law since middle
1960s, powerful machines are built equipped with more
peripherals. Vision based interfaces are feasible and at the
present moment the computer is able to “see”. Hence users
are allowed for richer and user-friendlier man-machine in-
teraction. This can lead to new interfaces that will allow
the deployment of new commands that are not possible with
the current input devices. Plenty of time will be saved as
well.

Recently, there has been a surge in interest in recognizing
human hand gestures. Hand gesture recognition has various
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applications like computer games, machinery control (e.g.
crane), and thorough mouse replacement. One of the most
structured sets of gestures belongs to sign language. In sign
language, each gesture has an assigned meaning (or
meanings).

Computer recognition of hand gestures may provide a more
natural-computer interface, allowing people to point, or
rotate a CAD model by rotating their hands. Hand gestures
can be classified in two categories: static and dynamic. A
static gesture is a particular hand configuration and pose,
represented by a single image. A dynamic gesture is a mov-
ing gesture, represented by a sequence of images. We will
focus on the recognition of static images.

Interactive applications pose particular challenges. The re-
sponse time should be very fast. The user should sense no
appreciable delay between when he or she makes a gesture
or motion and when the computer responds. The com-
puter vision algorithms should be reliable and work for
different people.

There are also economic constraints: the vision-based inter-
faces will be replacing existing ones, which are often very
low cost. Even for added functionality, consumers may not
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want to spend more. When additional hardware is needed
the cost is considerable higher.

Academic and industrial researchers have recently been fo-
cusing on analyzing images of people. While researchers are
making progress, the problem is hard and many present day
algorithms are complex, slow or unreliable. The algorithms
that do run near real-time do so on computers that are
very expensive relative to the existing hand-held interface
devices.

OBJECTIVES

Applications: Creating a proper sign language (ASL - Ameri-
can Sign Language at this case) dictionary is not the desired
result at this point. This would combine advanced grammar
and syntax structure understanding of the system, which
is outside the scope of this project. The American Sign Lan-
guage will be used as the database since it’s a tightly struc-
tured set. From that point further applications can be suited.
The distant (or near?) future of computer interfaces could
have the usual input devices and in conjunction with ges-
ture recognition some of the user’s feelings would be per-
ceived as well. Taking ASL recognition further a full realtime
dictionary could be created with the use of video. As men-
tioned before this would require some Artificial Intelligence
for grammar and syntax purposes. Another application is
huge database annotation. It is far more efficient when
properly executed by a computer, than by a human.

PRODUCT DESIGN

American Sign Language:

American Sign Language is the language of choice for most
deaf people in the United States. It is part of the “deaf
culture” and includes its own system of puns, inside jokes,
etc. However, ASL is one of the many sign languages of the
world. As an English speaker would have trouble understand-
ing someone speaking Japanese, a speaker of ASL would
have trouble understanding the Sign Language of Sweden.
ASL also has its own grammar that is different from English.
ASL consists of approximately 6000 gestures of common
words with finger spelling used to communicate obscure
words or proper nouns. Finger spelling uses one hand and
26 gestures to communicate the 26 letters of the alphabet.
Another interesting characteristic that will be ignored by this
project is the ability that ASL offers to describe a person,
place or thing and then point to a place in space to tempo-
rarily store for later reference. ASL uses facial expressions
to distinguish between statements, questions and directives.
The eyebrows are raised for a question, held normal for a
statement, and furrowed for a directive. There has been con-
siderable work and research in facial feature recognition,
they will not be used to aid recognition in the task addressed.
This would be feasible in a full real-time ASL dictionary.

METHODOLOGY
Research on hand gestures can be classified into three cat-
egories. The first category, glove based analysis, employs
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sensors (mechanical or optical) attached to a glove that
transduces finger flexions into electrical signals for de-
termining the hand posture. The relative position of the
hand is determined by an additional sensor. This sensor is
normally a magnetic or an acoustic sensor attached to the
glove. For some data glove applications, look-up table soft-
ware toolkits are provided with the glove to be used for
hand posture recognition.

The second category, vision based analysis, is based on the
way human beings perceive information about their sur-
roundings, yet it is probably the most difficult to imple-
ment in a satisfactory way. Several different approaches
have been tested so far. One is to build a three-dimensional
model of the human hand. The model is matched to im-
ages of the hand by one or more cameras, and parameters
corresponding to palm orientation and joint angles are
estimated. These parameters are then used to perform ges-
ture classification. A hand gesture analysis system based on
a three-dimensional hand skeleton model with 27 degrees of
freedom was developed by Lee and Kunii. They incorpo-
rated five major constraints based on the human hand
kinematics to reduce the model parameter space search. To
simplify the model matching, specially marked gloves were
used.

The third category, analysis of drawing gestures, usually
involves the use of a stylus as an input device. Analysis of
drawing gestures can also lead to recognition of written text.
The vast majority of hand gesture recognition work has
used mechanical sensing, most often for direct manipulation
of a virtual environment and occasionally for symbolic
communication. Sensing the hand posture mechanically has
arange of problems, however, including reliability, accuracy
and electromagnetic noise. Visual sensing has the potential
to make gestural interaction more practical, but poten-
tially embodies some of the most difficult problems in
machine vision. The hand is a non-rigid object and even
worse self-occlusion is very usual.

Full ASL recognition systems (words, phrases) incorporate
data gloves. Takashi and Kishino discuss a Data glove-based
system that could recognize 34 of the 46 Japanese gestures
(user dependent) using a joint angle and hand orientation
coding technique.

Here it seems the test user made each of the 46 gestures 10
times to provide data for principle component and cluster
analysis. A separate test was created from five iterations
of the alphabet by the user, with each gesture well sepa-
rated in time. While these systems are technically interest-
ing, they suffer from a lack of training.

Excellent work has been done in support of machine sign
language recognition by Sperling and Parish, who have done
Careful studies on the bandwidth necessary for a sign
conversation using spatially and temporally sub-sampled
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images. Point light experiments (where “lights” are attached
to significant locations on the body and just these points
are used for recognition), have been carried out by Poizner.
Most systems to date study isolate/static gestures. In most
of the cases those are fingerspelling signs.

Neural Networks:

Neural networks are composed of simple elements operating
in parallel. These elements are inspired by biological nervous
systems. As in nature, the network function is determined
largely by the connections between elements. We can train a
neural network to perform a particular function by adjust-
ing the values of the connections (weights) between ele-
ments. Commonly neural networks are adjusted, or trained,
so that a particular input leads to a specific target output.
There, the network is adjusted, based on a comparison of
the output and the target, until the network output matches
the target. Typically many such input/target pairs are used,
in this supervised learning to train a network.

Neural networks have been trained to perform complex
functions in various fields of application including pat-
tern recognition, identification, classification, speech, vision
and control systems.

Today neural networks can be trained to solve problems that
are difficult for conventional computers or human beings.
The supervised training methods are commonly used, but
other networks can be obtained from unsupervised train-
ing techniques or from direct design methods. Unsupervised
networks can be used, for instance, to identify groups of
data. Certain kinds of linear networks and Hopfield networks
are designed directly. In summary, there are a variety of
kinds of design and learning techniques that enrich the
choices that a user can make.

Supervised Learning:

Supervised learning is based on the system trying to predict
outcomes for known examples and is a commonly used train-
ing method. It compares its predictions to the target an-
swer and “learns” from its mistakes. The data start as in-
puts to the input layer neurons. The neurons pass the
inputs along to the next nodes. As inputs are passed along,
the weighting, or connection, is applied and when the inputs
reach the next node, the weightings are summed and either
intensified or weakened. This continues until the data
reach the output layer where the model predicts an out-
come. In a supervised learning system, the predicted out-
put is compared to the actual output for that case. If the
predicted output is equal to the actual output, no change
is made to the weights in the system. But, if the predicted
output is higher or lower than the actual outcome in the
data, the error is propagated back through the system and
the weights are adjusted accordingly. This feeding errors
backwards through the network is called “back-propagation.”
Both the Multi-Layer Perceptron and the Radial Basis Func-
tion are supervised learning techniques. The Multi-Layer

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010

Perceptron uses the back-propagation while the Radial Basis
Function is a feed-forward approach which trains on a single
pass of the data.

Unsupervised Learning:

Neural networks, which use unsupervised learning, are most
effective for describing data rather than predicting it. The
neural network is not shown any outputs or answers as part
of the training process—in fact, there is no concept of out-
put fields in this type of system. The primary unsuper-
vised technique is the Kohonen network. The main uses of
Kohonen and other unsupervised neural systems are in clus-
ter analysis where the goal is to group “like” cases together.
The advantage of the neural network for this type of analy-
sis is that it requires no initial assumptions about what
constitutes a group or how many groups there are. The sys-
tem starts with a clean slate and is not biased about which
factors should be most important.

RESULTS AND DISCUSSIONS

Advantages of Neural Computing:

There are a variety of benefits that an analyst realizes from
using neural networks in their work. Pattern recognition is a
powerful technique for harnessing the information in the
data and generalizing about it. Neural nets learn to recog-
nize the patterns, which exist in the data set. The system
is developed through learning rather than programming.
Programming is much more time consuming for the analyst
and requires the analyst to specify the exact behavior of the
model. Neural nets teach themselves the patterns in the
data freeing the analyst for more interesting work. Neural
networks are flexible in a changing environment. Rule based
systems or programmed systems are limited to the situation
for which they were designed—when conditions change,
they are no longer valid. Although neural networks may
take some time to learn a sudden drastic change, they are
excellent at adapting to constantly changing information.

Neural networks can build informative models where more
conventional approaches fail. Because neural networks can
handle very complex interactions they can easily model data
which is too difficult to model with traditional approaches
such as inferential statistics or programming logic. Perfor-
mance of neural networks is at least as good as classical
statistical modeling, and better on most problems. The
neural networks build models that are more reflective of the
structure of the data in significantly less time. Neural net-
works now operate well with modest computer hardware. Al-
though neural networks are computationally intensive, the
routines have been optimized to the point that they can now
run in reasonable time on personal computers. They do
not require supercomputers as they did in the early days
of neural network research.

Limitations of Neural Computing:
There are some limitations to neural computing. The key
limitation is the neural network’s inability to explain the

[120]
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model it has built in a useful way. Analysts often want to
know why the model is behaving as it is. Neural networks get
better answers but they have a hard time explaining how
they got there.

There are a few other limitations that should be understood.
First, It is difficult to extract rules from neural networks.
This is sometimes important to people who have to ex-
plain their answer to others and to people who have been
involved with artificial intelligence, particularly expert sys-
tems which are rule-based. As with most analytical methods,
you cannot just throw data at a neural net and get a good
answer. You have to spend time understanding the problem
or the outcome you are trying to predict. And, you must
be sure that the data used to train the system are appro-
priate and are measured in a way that reflects the behavior
of the factors. If the data are not representative of the
problem, neural computing will not product good results. This
is a classic situation where “garbage in” will certainly pro-
duce “garbage out.”

Finally, it can take time to train a model from a very com-
plex data set. Neural techniques are computer intensive and
will be slow on low end PCs or machines without math
coprocessors. It is important to remember though that the
overall time to results can still be faster than other data
analysis approaches, even when the system takes longer to
train. Processing speed alone is not the only factor in perfor-
mance and neural networks do not require the time pro-
gramming and debugging or testing assumptions that other
analytical approaches do.

Approach:

Image database:

The starting point of the project was the creation of a
database with all the images that would be used for training
and testing. The image database can have different formats.
Images can be either hand drawn, digitized photographs
or a 3D dimensional hand. Photographs were used, as they
are the most realistic approach. Images came from the ASL
databases on the Internet. This meant that they have dif-
ferent sizes, different resolutions and sometimes almost
completely different angles of shooting. Images belonging to
the last case were very few but they were discarded, as
there was no chance of classifying them correctly.

The system could be approached either in high or low-level.
The former would employ models of the hand, finger, joints
and perhaps fit such a model to the visual data. This ap-
proach offers robustness, but at the expense of speed. A low-
level approach would process data at a level not much higher
than that of pixel intensities. Although this approach would
not have the power to make inferences about occluded
data, it could be simple and fast. Some transformation T,
converts an image into a feature vector, which will be then
compared with feature vectors of a training set of ges-
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tures. We will be seeking for the simplest possible trans-
formation T, which allows gesture recognition. Histogram
orientation has the advantage of being robust in lighting
change conditions. If we follow the pixel-intensities ap-
proach certain problems can arise for varying illumination.

Taking a pixel-by-pixel difference of the same photo un-
der different lighting conditions would show a large dis-
tance between these two identical gestures. For the pixel-
intensity approach no transformation T has been applied.
The image itself is used as the feature vector.

Another important aspect of gesture recognition is trans-
lation invariance. The position of the hand within the im-
age should not affect the feature vector. This could be
enforced by forming a local histogram of the local orien-
tations. This should treat each orientation element the
same, independent of location. Therefore, orientation
analysis should give robustness in illumination changes while
histogramming will offer translational invariance. This
method will work if examples of the same gesture map to
similar orientation histograms, and different gestures map to
substantially different histograms.

Orientation Histograms:

We want gestures to be the same regardless of where
they occur with the images boarders. To achieve this we
will ignore position altogether, and tabulate a histogram
of how often each orientation element occurred in the
image. Clearly, this throws out information and some dis-
tinct images will be confused by their orientation histo-
grams.

In practice, however, one can choose a set of training ges-
tures with substantially different orientation histograms
from each other. One can calculate the local orientation us-
ing image gradients. I used two 3 - tap x and y derivative
filters. The outputs of the x and y derivative operators
will be dx and dy. Then the gradient direction is atan (dx,
dy). I had decided to use the edge orientation as the only
feature that will be presented to the neural network. The
reason for this is that if the edge detector were good
enough it would have allowed me to test the network with
images from different databases. This would lead though
to testing the algorithm with only similar images. Apart
from this the images before resized should be of approxi-
mately the same size. This is the size of the hand itself in the
canvas and not the size of the canvas. Once the image has
been processed the output will be a single vector containing
a number of elements equal to the number of bins of the
orientation histogram. Blurring can be used to allow neigh-
boring orientations to sense each other.

Operation:
The program can be ‘divided’ in 6 steps. Lets examine them
one by one.
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Stepl

The first thing for the program to do is to read the image
database. A for loop is used to read an entire folder of
images and store them in MATLAB’s memory. The folder is
selected by the user from menus. A menu will firstly pop-up
asking you whether you want to run the algorithm on test
or train sets. Then a second menu will pop-up for the user
to choose which ASL sign he wants to use.

Step2

Resize all the images that were read in Stepl to 150x140 pixels.
This size seems the optimal for offering enough detail while
keeping the processing time low.

StepS

Next thing to do is to find the edges. As mentioned before 2
filters were used. For the x directionx = [0 -1 1] For the y
direction y= [1 10], which is the same as x but transposed
and multiplied by -1.

As this would mean the only feature extracted from the
images it had to offer enough discrimination among them.
From the images above it doesn’t seem like a good edge de-
tector. In fact it doesn’t look like an edge detector that
much.

Step 4

Dividing the two resulting matrices (images) dx and dy
element by element and then taking the atan. This will
give the gradient orientation.

Step 5

Then the MATLAB function im2col is called to rearrange the
image blocks into columns. This is not a necessary step but it
has to be done if we want to display the orientation histo-
gram. Each group is shown as one bin. While developing the
algorithm those histograms are the fastest way of getting
a good idea how good the detection is done.

Step 6
Converting the column matrix with the radian values to

degrees. This way we can scan the vector for values ranging
from 0 to 90. This is because for real elements of X, atan(X)
is in the range. This can also be seen from the orientation
histograms where values come up only on the first and
last quarter. Determining the number of the histogram bins
was another issue that was solved by experimenting with
various values. The smaller the vector the faster the process-
ing. Finally, the actual resolution of each bin was set to 10,
which means 19 bins.

The algorithms development was organized having in mind
MATLAB weaknesses. The major one is speed. MATLAB is
perfect for speeding up the development process but it
can be very slow on execution when bad programming prac-
tices have been employed. Nested loops slow down the pro-
gram considerably. It is probably because MATLAB is built
on loops. Therefore, unnecessary backtracking was avoided
and even some routines were written in full instead of using
forloops. The code is not much in any case. The same tech-
niques were put in practice for the following program as
well.

CONCLUSION

This project gave an exciting opportunity to work on top-
ics like neural nets., AI, MATLAB amongst others. The foun-
dation laid by Dr. Anasuya Devi during her classes was a real
help in compiling this project. It also opened me up to the
practical aspects of image processing and neural nets. The
only regret is that I was not able to go further due to want
of time.

The speed of the program can be used if C/C++ is used as a
programming language.
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Textile has always been considered as an essential pre-requi-
site of the evolving rapidly changing socio-economical man-
kind. Safety and comfort has always been the pre-ordained,
primordial task of procreative apparel manufacturers. Protec-
tive apparels have assumed new dimensions over the centu-
ries imparting a greater meaning to the life style of the hi-fi
human race inculcating the following:

» Lucratively light-weight, ballistic protection and thermal
resistant

» Eco friendly, smart and having aesthetic appeal
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Sustenance, survivability is of paramount functional, techni-
cal importance with the incorporation of new speciality poli-
cies and components, sensors, actuators and enhanced tech-
nologies. To cater and execute the ultimate cause that is pro-
tection against all types of:

» Environmental fluctuations, natural disasters

» Fire hazards, war threats, thermal & mechanical threats
Incorporating thermal / flame-retardants or self-extinguish-
ing outer clothing, equipments in textiles. Minimizing evolu-
tion of thermal stress and discomfort by using light weight
non woven and wool synthetic blends.

[122]
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PROTECTION

e AHIGH ALTITUDE THERMAL RESISTANT FABRIC can
be produced using the technique of RAISING and BRUSH-
ING fabric surface by NEEDLE PUNCH method so as to,

» Increase thickness

» Produce low density & high thermal insulation

e This is obtained using non-woven synthetic fibers such as,
» Polyester — hollow PET (HRL composite)

» Recron

» Thinsulate — T:40 and T:70

FUTURISTICDEVELOPMENTS IN THISASPECT:

¢ HAND PROTECTION —HEAT RESISTANT GLOVES FROM
NITRILE

¢ COLON’S—FLAME RETARDANT FABRICS

¢ BALLISTIC VESTS, COMBAT HELMETS

¢ POLAR TEC’S —RANGE OF WIND, WATER —PRO FAB-
RICS

INTRODUCTION

INSIGHT TO HIGHALTITUDE THERMAL RESISTANT FAB-
RICS

e Wind, water & fire — the major disaster causing hazardous
environmental elements calamities & destruction.

e Satisfaction of clothing comfort can be obtained when,

» Physical & Psychological

»  Thermo physiological & Neurophysiologic factors are
addressed.

¢ A high temperature environment attributes chemical, fire,
noxious contaminants, and harmful gases from burning sub-
stance with intensified effects of blast, radiations from nuclear
explosions.

e A protection is sought by the defense personnel & civilians
from the above hazardous elements.

e Thermal resistance is the ability of fiber/fabrics to remain
relatively unchanged when exposed to,

» Radiant, Conductive & Connective heat

» Environmental conditions

e High altitude thermal resistant fabrics can be produced us-
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ing the technique of raising, brushing fabric surface so as to,
» Increase thickness & reduce density

» High thermal insulation fabrics

e This is obtained by using non-woven synthetic fibers such
as,

» Polyester—hollow PET (HRL)

» Recron

» Thinsulate — T40 & T70

OBJECTIVES

e Multi-layered fabrics have air entrapped between inter and
intra layers of clothing with increased insulation under ex-
treme conditions.

e Low weight and less bulky fabrics enable mobility and op-
erational efficiency.

¢ Protection against high intensity thermal radiations.

e Moisture vapor permeability.

¢ Following parameters are taken into account for the appli-
ance of a good thermal insulative & resistive fabric,

» Fabric weight, thickness & density

» Fibre volume & optical porosity

e Synthetic wool, acrylic blended fibres such as Thinsulate,
polyester — HR composites & Hollow PET (HRL) have 2-3
times the thermal insulation provided by the conventional
polyester fibre wadding of the same thickness.

e Other synthetic materials such as pure dry spun silica fi-
bres have high resistance to high temperatures of up to 1100°
and good thermal and electrical insulation.

¢ Non-woven synthetics find greater applications since they
have better economic considerations such as,

» Easy care & minimal maintenance

> Long storage life

» Readily available & minimal cost

» De-contaminable & repairable

RESEARCHMETHODOLOGY
THERMAL RESISTANCE
e Thermal resistance is the ratio of temperature difference
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between two faces of the material to the rate of heat transfer
per unit area of the material normal to the faces.

e Thermal resistance in fabrics can be achieved in two ways,
» Inherently thermal resistant materials & fibers.

» Using special treatments on fibers & fabrics.

THERMAL INSULATION

e Thermal insulation is the heat flow in unit time from unit area
of surface or the ratio of temperature difference between the
two faces of the fabric to the relative heat flow.

e Thermal insulation can be defined as the effective resis-
tance to transmission of heat or the fundamental basis to
maintain the normal temperature of human body under equi-
librium conditions.

DETERMINATION OF T.I.VOF NON-WOVEN SAMPLES

¢ The following tests were conducted at ATIRA for the deter-
mination of thermal insulation of non-woven & wool-acrylic
blends so as to determine their heat keeping ratio.

e The equipment used is a thermal insulation tester known as
the KES—FM THEMO LOBO II tester.

e An advanced system for the measurement of thermal insula-
tion developed by Professor Kawabata — Japan.

PRINCIPLE —HOT PLATE METHOD

o A specific temperature of hot plate is maintained with or
without the specimen.

e The electricity consumed in watts used to maintain the spe-
cific temperature of hot plate with the sample.

e The electricity consumed in watts used to maintain the spe-
cific temperature of hot plate without the sample. The ratio is
expressed as %.

TECHNIQUES USED
o All tests were made with the air flow 25cm/sec — 100cm/sec.
e A wet technique simulates the sweating body condition.

> Wetspace Awet filter is placed at 5Smm from the speci
men.

RESULTS AND DISCUSSIONS

e Thermal insulation, resistance is deduced at ATIRA for non-

woven & wool- acrylic blended samples.

» Instrument T.L.VTESTER (KES-FM THERMOLOBO II)

» Principle HOT PLATE METHOD

» Techniques Dry Contact, Space method & Wet Contact,
Space method

» Unit TOGS 100cms/s

B wool acrylic

&0
s ™
gr e
E § a0 B wool acrylic
= E a0 Bthinsulate 40
gt Bthinsulate 40
I Bthinsulste 70
= 13 Bthinzul=te 70

=mples

o The cumulative data shows Thinsulate-70 has greater Ther-
mal resistance & Thermal insulation from the above two
samples followed by Thinsulate-40.

e Both are extremely Thermal resistant & enable the personal
/ civilian to endure comfort during the operation period.

CONCLUSION

e Wool — acrylic blends has,

¢ Enhanced strength, abrasion, low crimp behavior, aesthetic
appeal and reduced discomfort and physical stress against
extreme cold climates.

e Reticence of still air is highly thermal insulative, resistant
under all conditions with,

» Dry contact The sample is placed in direct contact with > Beinga porous solid
the hot plate. > Low den§1t?/ (2.0 Ib/ft® — 3.2 kg/m?)
» Dryspace The sample is placed at Smm from the hot > LF)W emissive surface
plate. > A{r and wa'ter permeaple '
»> Wetcontact Awet filter is placed B/W the hot plate & the > High togs/lpch valve in less bul'ky, synt.hetlc fnon-woven
. blends offers high thermal protection against varying alti-
specimen.
SAMPLES THERMAL THERMAL AIRPERMEABILITY VELOCITY
INSULATION RESISTANCE 100 cms/sec
VALUE % VALUE TOGS
100 cms/sec 100 cms/sec
DCINST. | DWINST. | DCINST. | DWINST. | AIR-ATM(A)
M3/m2/min R.P
NOSPECIMEN | - - 2.34 2.53 - -
THERMAL
SOCKS
(Wool:Acrylic)
50:50 5249 16.06 471 3.09 130-1300NLPH | 94-95
Thinsulate - 40 | 62.32 23.66 551 346 6-6 NLPH 94-95
Thinsulate - 70 | 72.83 14.95 7.86 3.15 25-250 NLPH 94-95
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tude levels.

o Smart textiles with high thermal radiations demark the new
generation of innovative expertise to suit harsh and rigorous
changing environmental fluctuations.

» Shield and heal

»  Assist and communicate

» Locate, resist and protect against NBCs.

» Lightweight non-woven fabrics are wind proof, excellent
thermal resistant with optimum performance.

e Non-wovens such as HOLLOW PET — HRL a purely poly-
ester needle punched has a thickness of — 0.87 & 0.37 GSM.
¢ Have high thermal resistance, insulation and efficiency.

¢ Used as interlinings for jackets, wind proof materials at high
altitude levels

e Innovative futuristic lightweight incorporated in all fields.

o COMFORT, SAFETY primordial requisites with INQUISI-
TIVE, EXHAUSTIVE usage to CATER a large PERSONNEL/

CIVILIANS etc.

BIBLIOGRAPHY

¢ Thermal Insulation Using Synthetic Materials by R.Nishkam
Kasturiya & R.Indushekar

e Fire Retardants by Pushpa .A. Bajaj

o Industrial Textiles by Sabit.A.Adanur (Wellington Sears
Publications)

e Flame Extinguishing Fabrics by R. Nishkam Kasturiya &
R.Indushekar

Website Search

e Protective Textiles in defense applications —
www.technicaltextiles.com

e Specialty fabrics for advanced ballistic protection —
www.technicaltextiles.com

Nanotechnology & Microencapsulation technology & ap-
plication in Defense clothing — www.technicaltextiles.com

C.M. A. T.IT, BT. NT:-06

AIIN CONCURRENT ENGINEERING
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INTRODUCTION

Because of a shortening in the life cycle of products in the
increasingly competitive manufacturing environment, de-
layed entrance into the market in serve losses to many pro-
ducers. These manufacturers are aware that the timely intro-
duction of a product to the market is crucial. Much effort has
been made to develop approaches to shorten product devel-
opment. To gain speed, many companies, since the 1980’s
have realized that the early stage of product introduction, the
product design stage, is very important and that between 70
and 75% of both cost and time spent manufacturing technol-

ogy.

After working on these aspects individually, researchers, es-
pecially from NASA noticed that working on those individual
aspects of design for X could not reduce the product devel-
opment life cycle, so they then introduced the concept of
simultaneous engineering, also known as concurrent engi-
neering, in 1988.

Concurrent engineering (CE) is the approach of doing all ac-
tivities at the same time. It is the union of all the facets of the
product life cycle to minimize modifications in the prototype
.i.e., to decrease the design iterations performed during prod-
uct design,

OBJECTIVES

The main goal of a concurrent engineering system for prod-
uct design is to produce products that meet given cost, func-
tion, and quality requirements as rapidly as possible (short
lead time).

PRODUCT DESIGN

Product design may be described as being compared of three
rather distinct but integrated stages:
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1. User need analysis( Market Analysis)

2. Product design specifications

3. Product manufacturing evaluation.

User need analysis can be obtained market analysis,
competitor analysis, technological forecasts and statistical
analysis of historical cost patterns. The outcome is a cus-
tomer requirement definition and a product development
plan for satisfying and perceived need. In product design
specification stage, the product requirement are converted
into performance specifications (technical specifications) for
the product, and a production functional analysis is then
made in which designers and engineers seek ways of sim-
plifying or rationalizing a product’s design by starting from
what it should do rather than what it does now or did in
previous designs.

The manufacturing evaluation stage determines the material
and process parameters critical to the production of the re-
quired product as well as the manufacturing operations to be
used in the production stage.

Perspective model of design is which includes the general
type of design and prototype design, Computational model
of design, which is composed of optimization and simulation.

METHODOLOGY

TRADITIONALAPPROACH TO PRODUCT DESIGN

The design process varies from industry to industry and prod-
uct to product; it also takes different forms in response to the
product and system to be developed and the resources that
are available. Traditionally however, design engineers de-
velop product specifications based primarily on input from
sales and marketing of customers needs without considering
the available, process, technology, or process limitations.
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& senies of engineering Changes

Sequential progression in the design process

ture and support. This approach causes product developers,
from the outset, to consider all the elements of the product
life cycle from conception through disposal including qual-
ity, cost, and schedule and user requirements. The mam goal
of a concurrent engineering system for product design is to
produce products that meet given cost, function, and quality
requirements as rapidly as possible (short lead time).A suc-
cessful rapid development system, by its very definition, re-
quires design decisions(for product processes) to be made
very early in the cycle when only incomplete information is
available. Thus many analyses, such as interval analysis,
impact and risk assessment, and neural representations, are
require. Therefore, to develop well defined CE in system, it is
necessary to consider the following:

DESIGN ENGINEER VS. MANUFACTURING ENGINEER

Other Approaches to Product Design. 1. Careful development of the incomplete/uncertain informa-
Design for Cost (DFC) Design for Assembly (DFA) Design tion in early  stages.

for Quality (DFQ) Design for Manufacture (DFM) 2. Need to handle the data and knowledge from different
EXPERIMENT stages.

3. Need to define interval dependent on time.
4. Need to open for additional functions.
5. Need to define the cost predictions model including over-

CONCURRENTENGINEERING
CE is the systematic approach to the integrated, concurrent
design of products and related process including manufac-

head cost.
Concurrent O —
Ilatket Lnalveis # Degign of v Tylarnifactire » Users
. Product and
Frocesses

Concurrent engineering approach in the design stage

. 1 onpimeoing
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. ﬂi'lﬂi':! /-T\_ A changes as a function
',‘ ,/ e ‘\‘ of time for an American
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RESULTS AND DISCUSSIONS

[t - o ¥ 1
o
product design. The development of new products can be
viewed as alternative products generated from customers
needs and existing parts. There have been many attempts in
constraints, and, thus, the cost of errors is highest at this
stage. There have been many attempts in recent years to pro-
duce computer-based systems that support the generation of
alternative products. Typically, these involve using check-
lists, decision trees and other algorithmic methods such as
XCON, MAPLE, COSSCACK and PIPPA. Classical rule-based
expert systems have been more successful, although knowl-
edge maintenance has been shown to be a problem because
previous or existing designs or part-designs provide a stimu-
lus for developing a new configuration structure. Then alter-
native configuration are evaluated where possible, and a care-
ful trade-off of number of possibly configuring factors take
place, such as efficiency, cost complexity , and reuse of exist-
ing components to reduce design and tooling cost. The prod-
uct -related knowledge can be grouped into four categories:
1. Knowledge about components

2. Knowledge about relations between components

3. Constraints on properties of materials involving part for-
mation.

4. Relations between components and user preferences.

Case study - Alternative product generation
by applying a rule-based expert system:

Due to shorter life cycle and a competitive
manufacturing world, concurrent engineering
(CE) becomes very important, especially in

Model Development

From the product realization model, the modifiable parts and
related attributes due to customers needs for these parts and
assembly index for measuring the relationship due to assem-
bly are identified and derived. Considering the information of
modifiable parts and related attributes based on customers
need, a knowledge engineering approach with the help of a
database can be applied to generate the product alternative
configuration for product optimization. The concept of the
decomposition -composition technique and the constructive-
deductive approach are developing a knowledge-based sys-
tem. At the first stage, the existing product is decomposed
to the parts level, and each part can be represented as
physical functional attributes and non-physical attributes.
The assembly constraints and indices becomes the rule for
composition.

Expert System Implementation

For specific application or characterization of the product, it
is necessary to define the basic alternative parts attached to
the corresponding attributes and rules for the expert system
module. Most of the rules are generated based on a specific
type of product (Eg gear box). Below ate listed some of the
important rules:

* Rules of feasibility

* Rules for Axis Arrangement

* Rules for speed Reduction Need

* Rules for Design Constraints

* Rules for single stage

* Rules for input output arrangement
* Rules for selecting gear materials

CONCLUSION

INTELLIGENT INTERNET CAD DEVELOPMENT

The expert system is composed of a traditional CAD system
for generation of alternative product configurations by cus-
tomers request through internet. The general framework de-
velopment of the intelligent internet CAD system is illus-
trated in figure below:

EH)

. CCVRLTIMTRN

“hitstrz

Zrkligeut m2ers

The Framework of an intelligent internet CAD system

The structure of the intelligent CAD system is primarily com-
posed of the integration of experts system and CAD system.
Because of its object-oriented programming (OOP) capabili-
ties and Java programming compatibility, Java Expert system
shell (JESS) is used to generate the knowledge base of the
intelligent internet CAD expert system. With the JESS, the
Java applet can have the ability to reason. Considering the
CAD software, AutoCAD software is selected due to the
effectiveness of the drawing and design tools available to

the drawing professional.
*BIBLIOGRAPHY
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INTRODUCTION

The concept of Fuzzy Logic (FL) was conceived by Lotfi
Zadeh, a professor at the University of California at Berkley,
and presented not as a control methodology, but as a way of
processing data by allowing partial set membership rather
than crisp set membership or non-membership. In this con-
text, FL is a problem-solving control system methodology
that lends itself to implementation in systems ranging from
simple, small, embedded micro-controllers to large, networked,
multi-channel PC or workstation-based data acquisition and
control systems. It can be implemented in hardware, soft-
ware, or a combination of both. FL provides a simple way to
arrive at a definite conclusion based upon vague, ambigu-
ous, imprecise, noisy, or missing input information. FL’s ap-
proach to control problems mimics how a person would make
decisions, only much faster. That is, it uses an imprecise but
very descriptive language to deal with input data more like a
human operator. It is very robust and forgiving of operator
and data input and often works when first implemented with
little or no tuning. Fuzzy logic control and analysis systems
may be electro-mechanical in nature, or concerned only with
data, for example economic data, in all cases guided by “If-
Then rules” stated in human language.

OBJECTIVES

HOW IS FL DIFFERENT FROM CONVENTIONAL CON-
TROLMETHODS?

FL incorporates a simple, rule-based IF X AND Y THEN Z
approach to a solving control problem rather than attempting
to model a system mathematically. The FL model is empiri-
cally-based, relying on an operator’s experience rather than
their technical understanding of the system. For example,
rather than dealing with temperature control in terms such as
“SP =500F", “T <1000F”, or “210C <TEMP <220C”, terms like
“IF (process is too cool) AND (process is getting colder)
THEN (add heat to the process)” or “IF (process is too hot)
AND (process is heating rapidly) THEN (cool the process
quickly)” are used. These terms are imprecise and yet very
descriptive of what must actually happen. Consider what you
do in the shower if the temperature is too cold: you will make
the water comfortable very quickly with little trouble. FL is
capable of mimicking this type of behavior but at very high
rate.

WHY USE Fuzzy Logic?
Fuzzy Logic offers several unique features that make it a par-
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ticularly good choice for many control problems.

1) It is inherently robust since it does not require precise,
noise-free inputs and can be programmed to fail safely if a
feedback sensor quits or is destroyed. The output control is
a smooth control function despite a wide range of input varia-
tions.

2) Since the FL controller processes user-defined rules gov-
erning the target control system, it can be modified and
tweaked easily to improve or drastically alter system perfor-
mance. New sensors can easily be incorporated into the sys-
tem simply by generating appropriate governing rules.

3) FL is not limited to a few feedback inputs and one or two
control outputs, nor is it necessary to measure or compute
rate-of-change parameters in order for it to be implemented.
Any sensor data that provides some indication of a system’s
actions and reactions is sufficient. This allows the sensors to
be inexpensive and imprecise thus keeping the overall sys-
tem cost and complexity low.

4) Because of the rule-based operation, any reasonable num-
ber of inputs can be processed (1-8 or more) and numerous
outputs (1-4 or more) generated, although defining the rule-
base quickly becomes complex if too many inputs and out-
puts are chosen for a single implementation since rules defin-
ing their interrelations must also be defined. It would be bet-
ter to break the control system into smaller chunks and use
several smaller FL controllers distributed on the system, each
with more limited responsibilities.

5) FL can control nonlinear systems that would be difficult or
impossible to model mathematically. This opens doors for
control systems that would normally be deemed unfeasible
for automation.

What is fuzzy logic?

Fuzzy logic is a superset of conventional (Boolean or crisp)
logic that has been extended to handle the concept of partial
truth (fuzzy) — truth values between completely true” and
“completely false”. The process of converting a crisp input
value to a fuzzy value is called “fuzzification”.

The input variables in a fuzzy control system are in general
mapped into by sets of membership functions similar to this,
known as “fuzzy sets”.

Fuzzy sets:

Just as there is a strong relationship between Boolean logic
and the concept of a subset, there is a similar strong relation-
ship between fuzzy logic and fuzzy set theory. In classical set
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theory, a subset U of a set S can be defined as a mapping from
the elements of S to the elements of the set {0, 1},

U:S—>{0,1}
This mapping may be represented as a set of ordered pairs,
with exactly one ordered pair present for each element of S.
The first element of the ordered pair is an element of the set S,
and the second element is an element of the set {0, 1}. The
value zero is used to represent non-membership, and the value
one is used to represent membership. The truth or falsity of
the statement x is in U is determined by finding the ordered
pair whose first element is x. The statement is true if the
second element of the ordered pair is 1, and the
statement is false if it is 0.
Similarly, a fuzzy subset F of a set S can be defined as a set of
ordered pairs, each with the first element from S, and the sec-
ond element from the interval [0,1], with exactly one ordered
pair present for each element of S. This defines a mapping
between elements of the set S and values in the interval [0,1].
The value zero is used to represent complete non-member-
ship, the value one is used to represent complete member-
ship, and values in between are used to represent intermedi-
ate DEGREES OF MEMBERSHIP. The set S is referred to as
the UNIVERSE OF DISCOURSE for the fuzzy subset F. Fre-
quently, the mapping is described as a function, the MEM-
BERSHIP FUNCTION of F (the most common shape of mem-
bership functions is triangular, although trapezoidal and bell
curves are also used, but the shape is generally less impor-
tant than the number of curves and their placement. From
three to seven curves are generally appropriate to cover the
required range of an input value). The degree to which the
statement,

xisinF
is true is determined by finding the ordered pair whose first
element is x. The DEGREE OF TRUTH of the statement is the
second element of the ordered pair. In practice, the terms
“membership function” and fuzzy subset get used inter-
changeably. That’s a lot of mathematical baggage, so here’s
an example. Let’s talk about people and “tallness”. In this
case the set S (the universe of discourse) is the set of people.
Let’s define a fuzzy subset TALL, which will answer the ques-
tion “to what degree is person x tall?”” we can describe TALL
as a LINGUISTIC VARIABLE, which represents our cogni-
tive category of “tallness”. To each person in the universe of
discourse, we have to assign a degree of membership in the
fuzzy subset TALL. The easiest way to do this is with a
membership
function(p(x)) based on the person’s height.

0, if height(x) <5 ft
tall(x) = Cheight(x) =080 2, if Ot <= height(x) =T #
1, if heighi(x) =T #

A graph of this looks like:

1
tall(x) 1t 0s

0 —_—

4 5 6 7

height, ft. >

Given this definition, here are some example values:

Person Height degree of tallness

Ramu 3'2" 0.00
Raju 55" 0.21
Arun 5'9" 0.38

[T think]

Derik  5'10"  0.42
Shankar 6'1" 0.54
Ashok  7'2" 1.00  [depends on who you ask]

Expressions like “A is X can be interpreted as degrees of
truth,
e.g., “Arunis TALL”=0.38.

Note: Membership functions used in most applications al-
most never have as simple a shape as tall(x). At minimum,
they tend to be triangles pointing up, and they can be much
more complex than that.

kdesekezrahip r

il - [
whi T o |'I IIII

405 7T OH

Also, the discussion characterizes membership functions as
if they always are based on a single criterion, but this isn’t
always the case, although it is quite common. One could, for
example, want to have the membership function for TALL
depend on both a person’s height and their age (he’s tall for
his age). This is perfectly legitimate, and occasionally used
in practice. It’s referred to as a two-dimensional membership
function, or a “fuzzy relation”. It’s also possible to have
even more criteria, or to have the membership function de-
pend on elements from two completely different universes of
discourse.

Logic Operations:
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Now that we know what a statement like “X is LOW” means
in fuzzy logic,

how do we interpret a statement like X is LOW and Y is HIGH
or (not Z is MEDIUM)

The standard definitions in fuzzy logic are:

truth (not x) = 1.0 - truth (x) —— Negation

truth (x and y) = minimum (truth(x), truth(y)) — Conjunction
truth (x ory) =maximum (truth(x), truth(y)) —— Disjunction
truth (x =>y) = maximum (1 — truth(x), truth(y)) — Implication

Some researchers in fuzzy logic have explored the use of other
interpretations of the AND and OR operations, but the defini-
tion for the NOT operation seems to be safe. Note that if we
plug just the values zero and one into these definitions, we
get the same truth tables as we would expect from conven-
tional Boolean logic. This is known as the EXTENSION PRIN-
CIPLE, which states that the classical results of Boolean logic
are recovered from fuzzy logic operations when all fuzzy mem-
bership grades are restricted to the traditional set {0, 1}. This
effectively establishes fuzzy subsets and logic as a true gen-
eralization of classical set theory and logic. In fact, by this
reasoning all crisp (traditional) subsets are fuzzy subsets of
this very special type; and there is no conflict between fuzzy
and crisp methods.

What is a fuzzy expert system?

A fuzzy expert system is an expert system that uses a collec-
tion of fuzzy membership functions and rules, instead of Bool-
ean logic, to reason about data. The rules in a fuzzy expert
system are usually of a form similar to the following:

ifx is low and y is high then z = medium

where x and y are input variables (names for know data val-
ues), z is an output variable (a name for a data value to be
computed), low is a membership function (fuzzy subset) de-
fined on x, high is a membership function defined on y, and
medium is a membership function defined on z. The anteced-
ent (the rule’s premise) describes to what degree the rule ap-
plies, while the conclusion (the rule’s consequent) assigns a
membership function to each of one or more output variables.
Most tools for working with fuzzy expert systems allow more
than one conclusion per rule. The set of rules in a fuzzy expert
system is known as the rule-base or knowledge base.

The general inference process proceeds in three (or four)
steps.

1. Under FUZZIFICATION, the membership functions defined
on the input variables are applied to their actual values, to
determine the degree of truth for each rule premise.

2. Under INFERENCE, the truth value for the premise of each
rule is computed, and applied to the conclusion part of each
rule. This results in one fuzzy subset to be assigned to each
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output variable for each rule. Usually only MIN or PROD-
UCT are used as inference rules. In MIN inferencing, the
output membership function is clipped off at a height corre-
sponding to the rule premise’s computed degree of truth (fuzzy
logic AND). In PRODUCT inferencing, the output member-
ship function is scaled by the rule premise’s computed de-
gree of truth.

3. Under COMPOSITION, all of the fuzzy subsets assigned
to each output variable are combined together to form a single
fuzzy subset for each output variable. Again, usually MAX
or SUM are used. In MAX composition, the combined out-
put fuzzy subset is constructed by taking the pointwise maxi-
mum over all of the fuzzy subsets assigned to variable by the
inference rule (fuzzy logic OR). In SUM composition, the
combined output fuzzy subset is constructed by taking the
pointwise sum over all of the fuzzy subsets assigned to the
output variable by the inference rule.

4. Finally is the (optional) DEFUZZIFICATION, which is used
when it is useful to convert the fuzzy output set to a crisp
number. There are more defuzzification methods than you
can shake a stick at (at least 30). Two of the more common
techniques are the CENTROID and MAXIMUM methods.
In the CENTROID method, the crisp value of the output vari-
able is computed by finding the variable value of the center
of gravity of the membership function for the fuzzy value. In
the MAXIMUM method, one of the variable values at which
the fuzzy subset has its maximum truth value is chosen as the
crisp value for the output variable.

Extended Example:
Assume that the variables x, y, and z all take on values in the

interval [0,10], and that the following membership functions
and rules are defined:

low(t) =1-(t/10)

high(t)=t/10

rule 1: if x is low and y is low then z is high
rule 2: if x is low and y is high then z is low
rule 3: if x is high and y is low then z is low
rule 4: if x is high and y is high then z is high

Notice that instead of assigning a single value to the output
variable z, each rule assigns an entire fuzzy subset (low or
high).

In the fuzzification subprocess, the membership functions
defined on the input variables are applied to their actual val-
ues, to determine the degree of truth for each rule premise.
The degree of truth for a rule’s premise is sometimes referred
to as its ALPHA. Ifarule’s premise has a nonzero degree of
truth (if the rule applies at all...) then the rule is said to FIRE.
For example,
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X y low(x) | high(x) | low(y) | high(y)|[ alphal | alpha2 [ alpha3 [ alpha4
0.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0
0.0 32 1.0 0.0 0.68 032 0.68 032 0.0 0.0
0.0 6.1 1.0 0.0 039 0.61 039 0.61 0.0 0.0
0.0 10.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0
32 0.0 0.68 0.32 1.0 0.0 0.68 0.0 032 0.0
6.1 0.0 039 0.61 1.0 0.0 039 0.0 0.61 0.0
100 |00 0.0 1.0 1.0 0.0 0.0 0.0 1.0 0.0
32 3.1 0.68 0.32 0.69 031 0.68 031 032 031
32 33 0.68 0.32 0.67 033 0.67 033 032 0.32
100 | 100 0.0 1.0 0.0 1.0 0.0 0.0 0.0 1.0

In the inference subprocess, the truth value for the premise of
each rule is computed, and applied to the conclusion part of
each rule. This results in one fuzzy subset to be assigned to
each output variable for each rule. MIN and PRODUCT are
two INFERENCE METHODS or INFERENCE RULES. In MIN
inferencing, the output membership function is clipped off at
a height corresponding to the rule premise’s computed de-
gree of truth. This corresponds to the traditional interpreta-
tion of the fuzzy logic AND operation. In PRODUCT
inferencing, the output membership function is scaled by the
rule premise’s computed degree of truth.

For example, let’s look at rule 1 for x =0.0 and y =3.2. As
shown in the table above, the premise degree of truth works
out to 0.68. For this rule, MIN inferencing will assign z the

by the inference rule. In SUM composition, the combined
output fuzzy subset is constructed by taking the pointwise
sum over all of the fuzzy subsets assigned to the output
variable by the inference rule. Note that this can result in
truth values greater than one! For this reason, SUM compo-
sition is only used when it will be followed by a defuzzification
method, such as the CENTROID method, that doesn’t have a
problem with this odd case. Otherwise SUM composition
can be combined with normalization and is therefore a gen-
eral purpose method again.

For example, assume x = 0.0 and y = 3.2. MIN inferencing
would assign the
following four fuzzy subsets to z:

fuzzy subset defined by the membership function: rulel(a = z/10, if z=68
. T |068 i z=6R
1t =110, iz =68
rifeliz) = ; .
068, i 2268 . 032, f zabd
Pl alg) =

For the same conditions, PRODUCT inferencing will assign z ol | =10 i zah f
the fuzzy subsetdefined by the membership function: i
rulel(z) =0.68 * high(z) rule3(z)=0.0

=0.068 *z rule4(z)=0.0

Note: The terminology used here is slightly nonstandard. In
most texts, the term “inference method” is used to mean the
combination of the things referred to separately here as “in-
ference” and “composition.” Thus you’ll see such terms as
“MAX-MIN inference” and “SUM-PRODUCT inference” in
the literature. They are the combination of MAX composi-
tion and MIN inference, or SUM composition and PRODUCT
inference, respectively. You’ll also see the reverse terms “MIN-
MAX” and “PRODUCT-SUM?” — these mean the same things
as the reverse order. It seems clearer to describe

the two processes separately.

In the composition sub process, all of the fuzzy subsets as-
signed to each output variable are combined together to form
a single fuzzy subset for each output variable.

MAX composition and SUM composition are two COMPO-
SITION RULES. In MAX composition, the combined output
fuzzy subset is constructed by taking the pointwise maximum
over all of the fuzzy subsets assigned to the output variable
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MAX composition would result in the fuzzy subset:

PRODUCT inferencing would assign the following four fuzzy
subsets to z:

rulel(z)=0.068 * z
rule2(z)=0.32-0.032 *z
rule3(z)=0.0
rule4(z)=0.0

SUM composition would result in the fuzzy subset:

fuzzy(z)=0.32+0.036 *z
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Sometimes it is useful to just examine the fuzzy subsets that
are the result of the composition process, but more often, this
FUZZY VALUE needs to be converted to a single number —
a CRISP VALUE. This is what the defuzzification subprocess
does.

There are more defuzzification methods than you can shake a
stick at. A couple of years ago, Mizumoto did a short paper
that compared about ten defuzzification methods. Two of the
more common techniques are the CENTROID and MAXI-
MUM methods. Inthe CENTROID method, the crisp value of
the output variable is computed by finding the variable value
of the center of gravity of the membership function for the
fuzzy value. In the MAXIMUM method, one of the variable
values at which the fuzzy subset has its maximum truth value
is chosen as the crisp value for the output variable. There are
several variations of the MAXIMUM method that differ only
in what they do when there is more than one variable value at
which this maximum truth value occurs. One of these, the
AVERAGE-OF-MAXIMA method, returns the average of the
variable values at which the maximum truth value occurs.

For example, go back to our previous examples. Using MAX-
MIN inferencing and AVERAGE-OF-MAXIMA defuzzification
results in a crisp value of 8.4 for z. Using PRODUCT-SUM
inferencing and CENTROID defuzzification results in a crisp
value of 5.6 for z, as follows.

To compute the centroid of the function f(x), you divide the
moment of the function by the area of the function. To com-
pute the moment of f(x), you compute the integral of x*{(x) dx,
and to compute the area of f(x), you compute the integral of
f(x) dx. In this case, we would compute the area as integral
from 0 to 10 of (0.32+0.036*z) dz, which is
=(0.32*10+0.018*100)

=(3.2+1.8)

=5.0

and the moment as the integral from 0 to 10 of
(0.32*%z+0.036*2*z) dz, which is
=(0.16*10*10+0.012*10*10 * 10)

=(16+12)

=28

Finally, the centroid is 28/5 or 5.6.

Note: Sometimes the composition and defuzzification pro-
cesses are combined, taking advantage of mathematical rela-
tionships that simplify the process of computing the final
output variable values.

EXPERIMENT

Air conditioner controller:

The air conditioner controller system comprises of a dial to
control the flow of warm/hot or cool/cold air and a thermom-
eter to measure the room temperature(T® C). when the dial is
turned positive, warm/hot air is supplied from the air condi-
tioner and if it is turned —ve, cool/cold air is supplied. If set to
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zero, no air is supplied.

RESULTS AND DISCUSSIONS

A person now notices the difference in temperature (AT C)
between the room temperature (T° C ) as measured by the
thermometer and the desired temperature(T°C) at which the
room is desired to be kept(set point). The problem now is to
determine to what extent the dial should be turned so that
appropriate supply of air (hot/warm/cool/cold) will nullify the

change in temperature.

For the above problem the rule base is as shown in table.

SL.

No Fuzzy rule (descriptive) Fuzzy rule ( notational)

I Ifthe room temperature is If ATisZE and &
approximately equal to the o
setpoint T °C, ATis approx | isPL

imately Zero (ZE) AND the
temperature is rapidly chang
ing higher, i.e., f&h¥'s

o
positively large(PL) I'hen
blow cold air rapidly, i.e., turn
the dial negative large(NL).

Then dial should be NI

If ATisPLand ##%F

behy

isZE

If the room temperature is
high and there is no change
in temperature i.e., AT is PL
and zp 4 is approximately

]
ZE Then blow cold air at an

intermediate level, i.e., turn
the dial negative medium

(NM)

Then dial should be NM|

If room temperature is a little
bit higher than the set point
and the temperature is gradu
ally decreasing i.e., AT is
positively small (PS) and
@' s negatively small
of

(NS) Then there is no need td
blow hot or cold air i.e., turn

the dial to approximately ZE

If ATisPSand 447

EH

isNS
Then dial should be ZE]

The fuzzy sets for the system inputs, namely AT an

4 daT

i

and the system output, namely turn of the dial are as
shown in figure below.

[132]
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ZE PL NL H Consider the system inputs, AT = 2.5°C and =
did  -1°C/min. Here the fuzzification of
EH
-5 °C 5 -3 °C/min 3 -1 1 system inputs has been directly done by not-
ing membership value corresponding to the
N " N " \ system inputs as shown below.
ZE NM
The rule strengths of rules 1, 2, 3 choosing
the minimum of the fuzzy membership value

-5 5 3 3 & 1 of the antecedents are 0, 0.1 and 0.6 respec-
tively. The fuzzy output is as shown in fig-

PS o u ure.
ZE The defuzzyfication of the fuzzy output
yields Z=-0.2 for AT =2.5°Cand= 4T
' H

-5 5 -3 3 -1 1

-1°C/min. hence the dial needs to be turned in
the negative direction, i.e., -0.2 to achieve the
i desired temperature effect in the room.
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SYSTEM IDENTIFICATION USING FAST BLOCK LMS ADAPTIVE FILTER IN MATLAB &
CCSTUDIO FORACTIVE VIBRATION CONTROLAPPLICATION

Shashikala Prakash * & Farha Hussain*
National Aerospace Laboratories, Bangalore — 560017

In the signal processing domain, there is a need for a system, which is capable of adjusting itself to the environment in order to
meet the desired requirements. Such a system is possible by using adaptive filter. The frequency domain adaptive filtering is
based on a complex form of the LMS algorithm and performed in frequency rather than the time domain. Fourier Transformation
of the input signal and independent weighting of the contents of each frequency bin can accomplish adaptive filtering in the
frequency domain. The frequency domain filter performs similarly to a conventional adaptive transversal filter but the compu-
tational efficiency of the Fast Fourier Transform algorithm, the FFT, reduces the overall complexity of the convolution sum as
well as the adaptation cycle. Frequency domain method promises a significant reduction in computation time when the number
of weights equals or exceeds 64. Thus the method promises great improvement in computational efficiency.

In control applications, particularly in Active Vibration Control, System identification plays an important role. In this paper the
implementation details of the frequency domain LMS algorithm along with system identification using Fast Block LMS (FBLMS)
has been brought out. The FBLMS algorithm implementation required the use of the ‘overlap — save’ technique for convolution
in order to overcome the peculiarities associated with the periodic nature of the Discrete Fourier Transform. Here 2N samples are
used to compute N output values via the Transform domain. The program has been implemented in MATLAB as well as Code
Composer STUDIO (CC studio) and has been successfully tested in simulation for various input signals.

E.E.C.E:-2

4G WIRELESS TECHNOLOGY

Sandhya. K
Lecturer in Electronic science, S.B.R.R MAHAJANA FGC, Mysore: 570002

Fourth generation wireless system is a packet switched wireless system with wide area coverage and high throughput. It is
designed to be cost effective and to provide high spectral efficiency . The 4g wireless uses Orthogonal Frequency Division
Multiplexing (OFDM), Ultra Wide Radio Band (UWB),and Millimeter wireless. Data rate of 20mbps is employed. Mobile speed
will be up to 200km/hr.The high performance is achieved by the use of long term channel prediction, in both time and frequency,
scheduling among users and smart antennas combined with adaptive modulation and power control. Frequency band is 2-8 GHz.
it gives the ability for world wide roaming to access cell anywhere.

Wireless mobile communications systems are uniquely identified by “generation designations. Introduced in the early 1980s,
first generation (1G) systems were marked by analog frequency modulation and used primarily for voice communications.
Second generation (2G) wireless communications systems, which made their appearance in the late 1980s, were also used mainly
for voice transmission and reception The wireless system in widespread use today goes by the name of 2.5G-an “in between “
service that serves as a stepping stone to 3G. Whereby 2G communications is generally associated with Global System for
Mobile (GSM) service, 2.5G is usually identified as being “fueled “ by General Packet Radio Services (GPRS) along with GSM. In
3G systems, making their appearance in late 2002 and in 2003, are designed for voice and paging services, as well as interactive
media use such as teleconferencing, Internet access, and other services. The problem with 3G wireless systems is bandwidth-
these systems provide only WAN coverage ranging from 144 kbps (for vehicle mobility applications) to 2 Mbps (for indoor
static applications). Segue to 4G, the “next dimension “ of wireless communication. The 4g wireless uses Orthogonal Frequency
Division Multiplexing (OFDM), Ultra Wide Radio Band (UWB), and Millimeter wireless and smart antenna. Data rate of 20mbps
is employed. Mobile speed will be up to 200km/hr.Frequency band is 2 |8 GHz. it gives the ability for world wide roaming to
access cell anywhere.

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA LILAVATI-3

&
THEME:-07
[ ]

COSMOLOGY, GEOLOGY,
GEOGRAPHY,
ARCHAEOLOGY, EARTH
SCIENCES, ECOLOGY,
BIODIVERSITY,
ENVIRONMENT

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA LILAVATI-3
S|
No Title of the Paper Author’s Page No
1 NATURALLY COLOURED COTTON FOR TEXTILE USAGE-
AREVIEW Dr. K Bhavani 139-142
2 MULTI CRITERIAAPPROACHES (MCA) INENVIRONEMTAL Mubeen Belgaum*,
STUDIES Raghavendra N. R**,
R. Purushottam Reddy** 142-148
3 Varsha GCM- A model to predict Indian summer Monsoon Mrudula G
Rajalakshmy Sivaramakrishnan ~ 148-152
4 INTEGRATED ECO-FRIENDLY TEXTILE WASTE *Dr. HK.ANASUYADEVI,
MANAGEMENT **VINITHA.T,
***MADHUSUDAN.M 152-153
5 Prospects of Medicinally Important Indigenous Species of Vinutha.U.Muktamath',
Western Ghats in Uttar Kannada Ganapathi.T?,Geeta
Kalakannavar?,
Dr.Umesh.U.Muktamath* 154-156
6 WOMEN PARTICIPATION IN PERIODIC MARKET OF Miss: Mubeen .S. Belgaum
DHARWAD CITY Dr. A. A. Mulimani** 157-160

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA

LILAVATI-3

C.G.G. A.E. S. E. B. E:-01

NATURALLY COLOURED COTTON FOR TEXTILE USAGE-AREVIEW

Dr. K Bhavani
Assistant Professor (HSc), Krishi Vigyan Kendra, Bidar, University of Agricultural Sciences, Raichur.

Introduction

While Bt cotton has been raising waves of protest in India
and other parts of world, one of its old time cousins, the
naturally coloured cotton is making its come back. Majority
of the cotton grown commercially in the world is white lint but
in recent years the colour linted cotton has gradually gained
popularity. About 35 million hectares of land is used for cot-
ton cultivation globally. Out of this only 0.02 per cent is used
for coloured cotton cultivation (Gokarneshan, 2003)

Environmental degradation has been a cause of increasing
global concern. Ever increasing attention is being paid world-
wide to stop this degradation and restore ecological balance.
High doses of synthetic fertilizers and insecticides have de-
graded cotton agro eco-system. Atmospheric pollution, pol-
lution of ground water, degradation of soil and residues in
seed/food are indirect hazards of the excessive use of pesti-
cides. Dyeing and finishing processes used in textiles are a
source of environmental pollution and hazards to human
health. This has created interest in organic cotton and eco-
friendly products abroad particularly in western countries.

The naturally coloured cotton is inherently pigmented fibre
that grows in the shades and tints of green, brown, pink and
lavender. In olden days the naturally coloured cotton was not
that popular because of low yields, less encouraging proper-
ties and low spin ability. Naturally coloured cottons are gain-
ing importance in the recent years due to integration of ecol-
ogy, fashion and public’s raising interest in environmental
issues and environment friendly production processes. The
naturally coloured cottons reduce or eliminate the costly dye-
ing and bleaching procedures. Due to its eco friendly aspect,
coloured cottons have created a growing niche market in the
developed countries.

It is noticed that demand from customers for organically pro-
duced agricultural products and foodstuffis on the rise. With
the signing of GATT, favourable climate has been created for
larger exports of organic products including organic cotton
products from India. To encash these opportunities, India
has to gear up its research and developmental activities in
these areas. This has also assumed importance in the context
of environmental pollution and escalation in the cost of culti-
vation.

Naturally coloured cotton: defined as cotton that grows natu-
rally in colour (i.e. the colour is achieved without dyes). Con-
ventional colours are usually obtained by dyeing. Dyeing
uses up to 85% of all the energy used to produce textiles and
produces more pollution than any other phase of textile manu-
facturing. Dyeing also uses large quantities of toxic dyes and
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chemicals, which pollute our land and water. Natural coloured
cotton has high quality light and wash fastness, saves re-
sources and prevents pollution. The processing of the fibre
into yarns and other finished products is done without using
bleaches, dyes and formaldehyde, therefore reducing pollu-
tion and conserving natural resources by not using the water
and energy that these steps normally require

Naturally coloured cotton is a pigmented fibre that grows in
shades of green and brown. The natural colour is from the
plants inherent natural genetic properties. Unlike chemically
dyed fabric, the textile products made from naturally coloured
cotton are spared the traditional processes of dying and
bleaching thus avoiding chemical pollution and leaving no
hazardous chemical residue within consumer textiles.

Different species: Four species of cotton have different lint
lengths, two species found in Africa and Asia, Gossypium
arboretum and G.herbaceum, come in naturally coloured vari-
eties, but both have lint lengths that range from short to
medium. The two species from South and Central America, G.
barbadense and G. hirsutum, have medium to long lint lengths.

BRIEF HISTORY:

Cotton was domesticated in the Americas at least 4500 years
ago. In contrast to the old world cottons domesticated for
animal feed, new world cotton was domesticated for its fibre
and medicinal uses. Bearing lint in tones of gray, brown, tan
and white, cottons were selected from the tropical wilds.

Cotton in shades of brown through rust and tan currently
grows in the places of original domestication including Peru,
Ecuador, Central America, Mexico and South Eastern USA.
The lint from these plants is used to make special garments.
The short course fibres require both skills and patience to
spin by hand into yarn.

Five millennia ago early farming societies in the Americas
selected, domesticated and improved two local species of
cotton: Gossypium Hirutum and G. barbadense. The former
was cultivated in northern Central America and the carribbean,
the latter-famous for having the longest, finest fibres of all
cottons — in western South America.

The oldest cotton fibre recorded so far in Central America
comes from the Tehuacan site near Oaxaca in Mexico and
was produced sometime around 2300 B.C. Chocolate brown
fibres, unique to G.barbadense, have been unearthed at the
most ancient levels of Huaca Prieta, a settlement on the north-
ern Peruvian coast that was occupied between 3100 and 1300
B.C.
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The chocolate brown fibre and a light-brown fibre was seen
in many of the fabrics made by Andean weavers, which have
survived for millennia because of the arid coastal soils of
Northern Peru. It appears that these colours were intention-
ally differentiated and bred by ancient Peruvian fisher folk,
who made nets and lines from the darker shades because
they were less visible to fish-a tradition and craft that contin-
ues today. Peruvian tapestry from A.D. 1000 depicts a cotton
plant complete with roots, leaves, stems flowers and ripening
cotton bolls spilling forth with naturally pigmented cotton.

Naturally coloured cotton fabrics were among the first items
collected as tribute and sold or shipped to Spanish court, and
those Indian textiles were more technically sophisticated than
anything woven on European looms at the end of the 15%
century.

There are certain factors for revival of naturally coloured cot-
ton such as addition of aesthetic value in the production of
fashion textiles, saving of dyeing cost, promotion of handloom
and artisan fabrics, economic consideration in agriculture and
premium price in trade and export which go in favour of sus-
taining this new impetus in the cultivation of organic coloured
cotton. It is also reported that these cottons possess medici-
nal properties.

Reasons for increasing popularity of naturally coloured cot-
ton are;

«+ Naturally coloured cotton is Eco cotton, Ecological and
Economical.

+»  White cotton needs to undergo various processing’s like
scouring, bleaching etc, before imparting artificial colours.
+« In many processing’s the chemicals and dyes used, &
their effluents in dyeing, printing and finishing cause pollu-
tion directly or indirectly.

«  Chlorinated products, bleaching agents, phenols and
formaldehyde employed for bleaching and imparting special
finishes cause skin disease.

«  Dyes containing traces of heavy elements such as ar-
senic, lead, cadmium, cobalt, zinc and chromium are found
skin irritants.

«* Most of the wet processing are water intensive and the
discharges and by products from the units pollute water re-
sources and aquatic life.

« The costs of dyeing cotton, economically and environ-
mentally can be very high  especially in the countries with
strict pollution standards.

« The cost of naturally coloured cotton is 31% less than
the conventionally grown and dyed yarn.

+« Demand for organically produced agricultural products
or safe to use products is on the rise.

“NODYES” QUALITY IMPROVES ENVIRONMENT

« Softer and smoother to touch

«* More absorbent and breathable

« “No dyes” means no dye to fade and gives new look with

every wash
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+ Free from toxic chemicals, allergy friendly, perfect for
people with sensitive skin

«»  Machine washable and tumble dry to accommodate a
busy lifestyle.

+ Easy care fabrics, the higher elasticity of the “no dye”
fibre also help the fabric to revert to their normal position
helping to avoid creasing.

Chemical properties of coloured cotton

SL. | Colour | Scouring | Wax Maturity| Degree of
No loss (%) | content| (PM %) | polymeriz
(%) ation

1 | Green | 1553 123 35 1980

2 | Brown | 1897 0.71 38 1564

3 | Brown | 828 1.00 66 2335

4 | Brown | 21.78 0.55 35 -

5 | Brown | 884 205 57 1884

6 | Brown | 11.69 1.13 53 1798

7 | Brown | 12.02 1.08 55 1980

8 | Brown [ 999 098 73 2037

9 | White | 5-10 04-1.2 [ 6090 2000-3000

The chemical properties of coloured cotton are similar to that
ofits white counterpart. Normal cotton fibres contain in addi-
tion to pure cellulose, non — cellulosic matter like wax and
pectin, the proportion of which depend on the extent of cell
wall development. It was noted from the above table that, the
wax level in the coloured varieties are in general higher than
those reported for white varieties. A genetic strain of green
coloured lint having 14 — 17 % wax content has also been
reported. Dewaxing did not cause substantial change in colour
strength. Degree of polymerization and per cent maturity of
the coloured varieties indicated that these fibres had lower
cell wall development when compared to white cotton.

Research related to naturally coloured cotton

Sunlight has great influence on the development and fading
of'the colour as reported by Khadi et.al (1996). When the boll
bursts, the white lint appears and changes gradually to brown
colour in the next few days. It takes almost a week for the
complete development of colour whereas the green lint dur-
ing the time of boll opening starts fading on exposure to
sunlight and was found to be rapid.

The Genetic expressions of colour in the lint took place only
when the boll bursts and lint to sunlight (Venugopal and
Gururajan (1996)). It was interesting to note that sunlight
essential for the development of colour was also responsible
for the fading due to continuous exposure. Green colour was
seen to fade more quickly than the brown. Apart from sun-
light, the intensity of colour also depended upon soil mineral
content. The shades differed geographically from place to
place and season to season.

Charyalu (1996) reported that, colour cotton types created
interest among researchers in early 1920s and 1950s for study
of their inheritance of lint colour genes. Asiatic brown linted
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cotton varieties i.e., Cocanados-1, Cocanados-2, and Red
Northerns were grown on commercial scale in Andhra Pradesh
during the first half of the century. But due to low productiv-
ity and low fibre strength the cultivation was not continued
further.

Study on stability of colour among naturally coloured cot-
tons to washing showed that soaking and washing of coloured
cotton fibre samples in hot water and detergents increased
the intensity of colour, which might be due to spreading of
the pigment in the fibres (Maralappanawar, et al., 1996)). This
study indicated that the detergents did not adversely affect
the naturally coloured cottons and therefore could be used
for fabric manufacture.

Ponduru was one of the exclusively naturally hued varieties
of'khadi as reported by by Sinha S K (1998). The constituent
processes from fibre to cloth production were manual hence
there was no chance of fibre rupture and thus was possible to
produce superfine counts of even up to 120s from short
staples.

Some studies on the effect of scouring, bleaching, merceriza-
tion and cleansing agent on the physical properties of natu-
rally coloured cotton and white cotton yarns were conducted
by Renuka and Shailaja (2003). It was found that there was
increase in single yarn strength among all genotypes on scour-
ing but the colour genotypes showed better improvement
when scoured with caustic soda and soda ash. In case of
pigmentation, scouring, mercerization and washings enhanced
the inherent pigment of colour genotypes.

Dry cleaning retained the original colour of cotton fabrics
more than laundering. The disadvantage of dry cleaning was
its inability to enhance the colour of the coloured cotton,
which was possible by laundering as reported by Willium and
Horridge (1996).

Naturally coloured cotton is identified as a type of agricul-
tural resource that can be used for manufacturing ecological
textile products. Simultaneously, recent emphasis on our na-
tional energy policy has encouraged the greater and more
economical use of bio based products, such as crops, trees
and agricultural residues. Aiming at developing environment
friendly bio based products, naturally coloured cotton and
fibrous sugarcane waste, known as bagasse were combined
to make geo composite textiles.

The research results exhibited that the experimental bagasse
/cotton geo composites featured lighter weight, attractive ar-
tificial grass appearance, engineered structure and sufficient
strength for handling and installation. These advantages
would be highly desirable for erosion control applications
such as embankment, re-vegetation for highways, reservoirs/
ponds or landfill sites (Chen Y et.al)

Naturally coloured cottons are receiving more attention be-
cause they reduce or virtually eliminate costly, harmful dye-
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ing and bleaching processes and are more eco friendly. There
have been very few works on developing more shades and
colours naturally or chemically from the most commonly avail-
able brown and green colours, but work on thermal and burn-
ing behaviour is almost untraceable in the literature. Parmer
and Chakraborty, (2001) reported that the limited oxygen in-
dex value of naturally coloured cottons was also higher than
white cotton, which makes its flammability poor A DSC study
to determine thermal behaviour clearly indicated that the break-
down of white cotton into hemicelluloses and cellulose and
volatalization of the degradation product was complete at
around 370 deg C, while for the brown and green cottons,
devolatalization was complete at around 390 deg C.

The sun blocking properties of a textile are enhanced when a
dye, pigment, delustrant or ultraviolet absorber finish is
present which absorbs ultra violet radiation and blocks its
transmission through a fabric to the skin. The results of the
study conducted by Gwenolyn Hustvedt and Patricia Cox
crews demonstrated that naturally pigmented cottons had
excellent sun protection properties ( high UPF values) which
were far superior to conventional, bleached or unbleached
cotton ( green UPF=30 to 50+, tan UPF=20-45, brown UPF=
40-50+, bleached conventional UPF=4 and unbleached con-
ventional UPF=8). The garments manufactured from natu-
rally coloured cotton provide protection from the sun’s harm-
ful rays. The UPF values of the naturally pigmented cottons
remained high enough even after 80 AFUs light exposure, so
that the fabrics merited sun protection ratings of good to
very good according to ASTM 6603 voluntary labelling guide-
lines for UV protective textiles.

End uses of cotton:

Apparel - wide range of apparel like blouses, shirts, dresses,
children’s wear, active wear, separators, swimwear, suits, jack-
ets, skirts, pants, sweaters, hosiery and neckwear.

Home fashion — curtains, draperies, bedspreads, comforters,
sheets, towels, table cloths, table mats and napkins.

Conclusion:

Coloured cotton has always existed in nature but the fibre
has been too short and weak to machine spun. The recent
genetic investigations in colour cottons highlighted various
positive features like higher lint yield, acceptable fibre qual-
ity; spin ability, colour stability, enhancement of single yarn
strength and pigmentation on scouring and mercerization.
These investigations have further expanded the utility and
application of colour linted cotton for clothing, bed linen,
and furnishings and other variegated consumer goods as
well as household textile fashion fabrics and children’s clothes
made from naturally pigmented lint are gaining acceptance in
Europe and America, while the Khadi and Village Industries
Commission of India concentrate on handloom dress materi-
als. In a nutshell, it may be stated that naturally coloured
cotton with these inbuilt qualities can occupy a strong place
in the textile trade.
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Certain measures have to be adopted in order to grow coloured
cotton commercially in India. It is necessary to segregate farm-
land for colour cotton cultivation, which is a different prepo-
sition. Coloured cotton should be processed in ginneries ex-
clusively designed for this cotton in order to avoid mixing of
seeds. The non tradional areas can be ear marked for coloured
cotton cultivation as the question of mixing and cross polli-
nation will not arise there.

As far as the demand is concerned, the world scenario seems
to hold promise for coloured cotton. Modern methods of ge-
netic manipulation can lead to dramatic progress in the engi-
neering of colour cotton to give varied colours and enhanced
fibre properties which all can lead to increase in consump-
tion. Optimistic futurologists have put the demand for or-
ganically produced colour cotton to grow till the consump-
tion reaches about 1%. This will become a reality if only a
viable market is established and sustained by eco cotton en-
thusiasts.
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MULTI CRITERIAAPPROACHES (MCA) IN ENVIRONEMTAL STUDIES
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INTRODUCTION:

Geographic Information Systems (GIS), Remote Sensing (RS)
and Global Positioning Systems (GPS), are often collectively
abbreviated to Three-S technologies, play significant roles in
many extensive integrated research related to space and time,
and are valuable techniques and tools in obtaining, storing,
managing, analyzing and visualizing ecological, water re-
source and socio-economic data for effective and efficient
inventory and optimal policy and decision making. These tech-
nical tools are also referred New Generation Technical tools.
The Multi Criteria Approach (MCA) technologies often were
applied in land use planning, land resource surveying, crop
yield evaluating, disaster assessing, flood monitoring, fire
preventing, and desertification controlling by interrelated re-
search institutes, universities and government sectors. How-
ever, little research has been devoted to the use of Three-S
technologies in the field of wetlands.

The field of Remote Sensing is very wide, both in the data
acquisition methods, data processing procedures and tech-
niques and the applications it is used for; it is also a fast
developing field, in all the above themes.
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The role Remote Sensing in understanding of our Earth and
the natural and human processes affecting it is immense. Also
in image processing phase of data: visualisation, enhance-
ment and classification.

ADVANTAGES:

The advantages of acquiring information by Remote Sensing
apply, irrespective of platform or sensor, also for hydrogra-
phy:

* It is cheaper than conventional surveying;

* It is safer than hydrographic surveying in shoal areas such
as coral reefs;

* It is capable of change detection in rapidly developing
ports and regular monitoring of mobile areas such as deltas
and sandbanks;

* World-wide coverage is commercially available, without
security, political, or copyright  restrictions, enabling data
acquisition from remote areas;

* The inherent geometry and therefore the relative position-
ing of features within a single scene is generally very good.
IMPORTANCE:
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There is an urgent need to adopt modern technology of re-
mote sensing which includes both aerial as well as satellite
based systems, allow us to collect lot of physical data rather
easily,

with speed and on repetitive basis, and together with GIS
helps us to analyze the data spatially, offering possibilities of
generating various options (modeling), thereby optimizing
the whole planning process. These information systems also
offer interpretation of physical (spatial) data with other socio-
economic data, and thereby provide an important linkage in
the total planning process and making it more effective and
meaningful.

Recent technological advances made in domain of spatial tech-
nology cause considerable impact in planning activities. This
domain of planning is of prime importance for a country like
India with varied geographic patterns, cultural activities etc.
The purpose of using GIS is that, maps provide an added
dimension to data analysis which brings us one step closer to
visualizing the complex patterns and relationships that char-
acterize real-world planning and policy problems. Visualiza-
tion of spatial patterns also supports change analysis, which
is important in monitoring of social indicators. This in turn
should result in improving need assessment.

OBJECTIVE:

The objectives of this paper are to explain remote sensing
and GIS applications in various stages of planning, imple-
mentation and monitoring of the urban area and applications
of GPS.

The Definition of Remote Sensing in the broadest sense, the
measurement or acquisition of information of some property
of'an object or phenomenon, by a recording device that is not
in physical or intimate contact with the object or phenom-
enon under study. The technique employs devices like cam-
era, lasers, and radio frequency receivers, radar systems, so-
nar, seismographs, gravimeters, magnetometers, and scintil-
lation counters. In simple words it is a technique where a
3Dimensional figure can be obtained from a 2D figure.

As humans, we are intimately familiar with remote sensing in
that we rely on visual perception to provide us with much of
the information about our surroundings. As sensors, how-
ever, our eyes are greatly limited by Sensitivity to only the
visible range of electromagnetic energy; Viewing perspec-
tives dictated by the location of our bodies; and The inability
to form a lasting record of what we view.

Because of these limitations, humans have continuously
sought to develop the technological means to increase our
ability to see and record the physical properties of our envi-
ronment.

Beginning with the early use of aerial photography, remote
sensing has been recognized as a valuable tool for viewing,
analyzing, characterizing, and making decisions about our
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environment. In the past few decades, remote sensing tech-
nology has advanced on three fronts: from predominantly
military uses to a variety of environmental analysis applica-
tions that relate to land, ocean, and atmosphere issues; from
(analog) photographic systems to sensors that convert en-
ergy from many parts of the electromagnetic spectrum to elec-
tronic signals; and from aircraft to satellite platforms.

Today, we define satellite remote sensing as the use of satel-
lite-borne sensors to observe, measure, and record the elec-
tromagnetic radiation reflected or emitted by the Earth and its
environment for subsequent analysis and extraction of infor-
mation.

COMPARISON TO MAPS, GIS, AERIALPHOTOGRAPHY /
PHOTOGRAMMETRY, SONAR:

A map is “a conventionalized image representing selected
features or characteristics of geographical reality, designed
for use when spatial relationships are of primary importance”.
This definition does declare that in every map there’s a pro-
cess of selection present (and in addition - symbolization,
abstraction and generalization), but also keeps the aura of
scientific accuracy of a map. But, we should remember, that
“amap shows us the world as we know it, and what we know,
is a very complex subject, that is comprised of:

The limits of matter, technology and our measurement tools,
what we believe that exists, what we think to be important,
and what we want and aspire to”

Thus, a map is a subjective, for we always decide what to put
on it, and how to represent it. A Remote Sensing image in
contrast, is an objective recording of the Electromagnetic
reaching the sensor.

Another important difference is that a map is a projection of
the earth on paper, without any relief displacements, while in
a Remote Sensing image both relief displacements and geo-
metrical distortions.

REMOTE SENSING VS GIS:

GIS (Geographic Information System) is a kind of software
that enables:

The collection of spatial data from different sources (Remote
Sensing being one of them).

Relating spatial and tabular data. Performing tabular and spa-
tial analysis. Symbolize and design the layout of a map.

A GIS software can handle both vector and raster data. Re-
mote Sensing data belongs to the raster type, and usually
requires special data manipulation procedures that regular
GIS do not offer. However, after a Remote Sensing analysis
has been done, its results are usually combined within a GIS
or into database of an area, for further analysis (overlaying
with other layers, etc).

REMOTE SENSING VSAERIALPHOTOGRAPHY / PHOTO-
GRAMMETRY:
Both systems gather data about the upper surface of the
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Earth, by measuring the Electromagnetic radiation, from air-
borne systems. The following major differences can be given
Aerial photos are taken by an analog instrument: a film of a
(photogrammetric) camera then scanned to be transformed
to digital media. Remote Sensing data is usually gathered by
adigital CCD camera.

The advantage of a film is its high resolution (granularity),
while the advantage of the CCD is that we measure quanti-
tatively the radiation reaching the sensor (radiance values,
instead of a  gray-value scale bar). Thus, Remote Sensing
data can be integrated into physical equations of  energy-
balance for example.

An Aerial photograph is a central projection, with the whole
picture taken at one instance. A Remote Sensing image is
created line after line; therefor, the geometrical correction is
much more complex, with each line (or even pixel) needing to
be treated as a central projection.

Aerial photos usually gather data only in the visible spec-
trum (there are also special films sensitive to near infrared
radiation), while Remote Sensing sensors can be designed to
measure radiation all along the Electromagnetic spectrum.

Aerial photos are usually taken from planes, Remote Sensing
images also from satellites.

Both systems are affected by atmospheric disturbances. Aerial
photos mainly from haze (that is, the scattering of light — the
process which makes the sky blue), Remote Sensing images
are also from processes of absorption. Atmospheric correc-
tions to Aerial photos can be made while taking the picture
(using a filter), or in post-processing. Thermal Remote Sens-
ing sensors can operate also at night time and Radar data is
almost weather independent.

* In Photogrammetry the main efforts are dedicated for the
accurate creation of a 3d model, in  order to plot with high
accuracy the location and boundaries of objects, and to cre-
ate a Digital Elevation Model, by applying sophisticated
geometric corrections. In Remote Sensing the main efforts
are dedicated for the analysis of the incoming Electromag-
netic spectrum, using  atmospheric corrections, sophisti-
cated statistical methods for classification of the pixels to
different categories, and analysing the data according to
known physical processes that affect the light as it moves in
space and interacts with objects.

* Remote Sensing images are very useful for tracking phe-
nomena on regional, continental and  even global scale,
using the fact that satellites cover in each image a wide area,
and taking images all the time (whether fixed above a certain
point, or “revisiting” the same place every 15 days (for ex-
ample).

* Remote Sensing images are available since the early 1970’s.
Aerial photos, provide a longer time span for landscape
change detection (the regular coverage of Israel by Aerial
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photos started in 1944/5, for example, with many Aerial pho-
tos taken also during World War 1).

* Remote Sensing images are more difficult to process, and
require trained personnel, while aerial photographs can be
interpreted more easily.

REMOTE SENSING VS SONAR:

The SONAR can also be considered as Remote Sensing —
that is, studying the surfaces of the sea (bathymetry and sea
bed features) from a distance. The SONAR is an active type
of Remote Sensing (like Radar; Not depending on an external
source of waves, measuring the time between the transmis-
sion and reception of waves produced by our instruments,
and their intensity), but using sound waves, and not Electro-
magnetic radiation.

Both systems transmit waves through an interfering medium
(water, air), that adds noise to the data we are looking for, and
there for corrections must be applied to the raw data col-
lected. In Remote Sensing however, Radar is considered to
be almost weather independent, and atmospheric disturbances
affect mainly passive Remote Sensing). To make these nec-
essary corrections, both systems depend on calibration from
field data.

Sonar’s are mainly used to produce the bathymetry of the
sea, while Remote Sensing techniques are focusing more on
identification of the material’s properties than on its height.
Echo-sounders (single or multi-beam) can be compared to
Airborne Laser Scanning — both of them create point (vector)
data containing X,Y,Z, that needs to be further post processed
in order to remove noise (spikes). An added complexity when
dealing with bathymetry (as opposed to topography) is the
need for tide corrections.

Side Scan SONAR can be compared to Side Looking Aper-
ture RADAR, both of them creating images (raster) analyzing
the surface.

Another major difference is that in Remote Sensing the re-
sults of the analysis can be compared easily to the field (aerial
photos, maps, field measurements), while in SONAR the un-
derlying bottom of the sea is hidden from us, and we depend
totally on the data gathered.

APPLICATIONS IN GENERAL:

Each one tool is designed with a specific purpose. With opti-
cal sensors, the design focuses on the spectral bands to be
collected. With radar imaging, the incidence angle and micro-
wave band used plays an important role in defining which
applications the sensor is best suited for. Each application
itself has specific demands, for spectral resolution, spatial
resolution, and temporal resolution. There can be many ap-
plications for Remote Sensing, in different fields, as described
below.

AGRICULTURE:
Agriculture plays a dominant role in economies of both de-
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veloped and undeveloped countries. Satellite and airborne
images are used as mapping tools to classify crops, examine
their health and viability, and monitor farming practices. Agri-
cultural applications of remote sensing include the following:
crop type classification crop condition assessment crop yield
estimation mapping of soil characteristics mapping of soil
management practices compliance monitoring (farming prac-
tices)

FORESTRY:

Forests are a valuable resource providing food, shelter, wild-
life habitat, fuel, and daily supplies such as medicinal ingredi-
ents and paper. Forests play an important role in balancing
the Earth’s CO2 supply and exchange, acting as a key link
between the atmosphere, geosphere, and hydrosphere.

Forestry applications of remote sensing include the follow-
ing:

* Reconnaissance mapping: include forest cover updating,
depletion monitoring, and measuring biophysical properties
of forest stands.

» Commercial forestry: Of importance to commercial forestry
companies and to resource  management agencies are in-
ventory and mapping applications: collecting harvest infor-
mation, updating of inventory information for timber supply,
broad forest type, vegetation density, and  biomass mea-
surements.

* Environmental monitoring: Conservation authorities are con-
cerned with monitoring the quantity, health, and diversity of
the Earth’s forests.

GEOLOGY:

Geology involves the study of landforms, structures, and the
subsurface, to understand physical processes creating and
modifying the earth’s crust. It is most commonly understood
as the exploration and exploitation of mineral and hydrocar-
bon resources, generally to improve the conditions and stan-
dard of living in society.

Geological applications of remote sensing include the follow-
ing: surficial deposit / bedrock mapping lithological mapping
structural mapping sand and gravel (aggregate) exploration/
exploitation mineral exploration hydrocarbon exploration en-
vironmental geology Geobotany baseline infrastructure sedi-
mentation mapping and monitoring event mapping and moni-
toring geo-hazard mappingplanetary mapping

HYDROLOGY:

Hydrology is the study of water on the Earth’s surface,
whether flowing above ground, frozen in ice or snow, or re-
tained by soil

Examples of hydrological applications include: wetlands map-
ping and monitoring, soil moisture estimation, snow pack
monitoring / delineation of extent, measuring snow thickness,
determining snow-water equivalent, river and lake ice moni-
toring, flood mapping and monitoring, glacier dynamics moni-
toring (surges, ablation)
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river /delta change detection, drainage basin mapping and
watershed modelling, irrigation canal leakage detection
irrigation scheduling

SEAICE:

Ice covers a substantial part of the Earth’s surface and is a
major factor in commercial shipping and fishing industries,
Coast Guard and construction operations, and global climate
change studies.

Examples of sea ice information and applications include:
ice concentration, ice type / age /motion, iceberg detection
and tracking, surface topography, tactical identification of
leads: navigation: safe shipping routes/rescue, ice condition
(state of decay), historical ice and iceberg conditions and
dynamics for planning purposes, wildlife habitat, pollution
monitoring, meteorological / global change research

LAND COVERAND LAND USE:

Although the terms land cover and land use are often used
interchangeably, their actual meanings are quite distinct. Land
cover refers to the surface cover on the ground, while Land
use refers to the purpose the land serves. The properties
measured with remote sensing techniques relate to land cover,
from which land use can be inferred, particularly with ancil-
lary data or a priori knowledge.

Land is a very important asset and a means to sustain liveli-
hood. In the face of a rapidly growing global population,
increase in technological capacity, and affluence, the earth’s
land cover has been transformed especially in developing
countries. At the same time, social organization, attitudes,
and values have also undergone profound changes. In con-
temporary times, issues of sustainable development, pollu-
tion prevention, global environmental change and related is-
sues of human-environment interaction have been a major
concern globally. This concern has largely been sparked by
the phenomenon of global warming and its consequences,
which are threatening the very existence of humans on the
surface of the earth. Remotely sensed data (mainly from aerial
photographs and satellite images) in combination with Geo-
graphical Information Systems (GIS) have been observed to
have potential scientific value for the study of population
environment interaction.

It is the key and finite resource for most human activities
including agriculture, industry, forestry, energy production,
settlement, recreation, and water catchments and storage.
Land is a fundamental factor of production, and through much
of the course of human history, it has been tightly linked to
economic growth. It comprises biophysical qualities such as
soil, topography, climate, geology, hydrology, biodiversity
and political divisions. Land is also defined as consisting of
such socio-economic factors as technology and management.
Land use has been defined as the way in which, and the
purposes for which, humans employ the land and its resources
(Meyer, 1995). Land cover on the other hand has also been
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defined as that which overlays or currently covers the ground,
especially vegetation; permanent snow and ice fields; water
bodies or structures (USDA Forest Service, 1989).

Land use applications of remote sensing include the follow-
ing: natural resource management, wildlife habitat protection
baseline mapping for GIS input, urban expansion / encroach-
ment, routing and logistics planning for seismic / exploration/
resource extraction activities, damage delineation (torna-
does, flooding, volcanic, seismic, fire), legal boundaries for
tax and property evaluation, target detection - identification
of landing strips, roads, clearings, bridges, land/water inter-
face

Mapping

Mapping constitutes an integral component of the process
of managing land resources, and mapped information is the
common product of analysis of remotely sensed data.
Mapping applications of remote sensing include the follow-
ing:

* Planimetry:

Land surveying techniques accompanied by the use of a GPS
can be used to meet high accuracy requirements, but limita-
tions include cost effectiveness, and difficulties in attempt-
ing to map large, or remote areas. Remote sensing provides a
means of identifying and presenting planimetric data in con-
venient media and efficient manner. Imagery is available in
varying scales to meet the requirements of many different
users. Defence applications typify the scope of planimetry
applications - extracting transportation route information,
building and facilities locations, urban infrastructure, and
general land cover.

» digital elevation models (DEM’s):

Generating DEMs from remotely sensed data can be cost ef-
fective and efficient. A variety of sensors and methodologies
to generate such models are available and proven for map-
ping applications. Two primary methods if generating eleva-
tion data are

1. Stereogrammetry techniques using airphotos (photogram-
metry), VIR imagery, or radar data(radargrammetry), and

2. Radar interferometry.

* Baseline thematic mapping / topographic mapping:

As a base map, imagery provides ancillary information to the
extracted planimetric or thematic detail. Sensitivity to surface
expression makes radar a useful tool for creating base maps
and providing reconnaissance abilities for hydrocarbon and
mineralogical companies involved in exploration activities.
This is particularly true in remote northern regions, where
vegetation cover does not mask the microtopography and
generally, information may be sparse.

Multispectral imagery is excellent for providing ancillary land
cover information, such as forest cover. Supplementing the
optical data with the topographic relief and textural nuance
inherent in radar imagery can create an extremely useful im-
age composite product for interpretation.
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Oceans & Coastal Monitoring:

The oceans not only provide valuable food and biophysical
resources, they also serve as transportation routes, are cru-
cially important in weather system formation and CO?2 stor-
age, and are an important link in the earth’s hydrological bal-
ance. Coastlines are environmentally sensitive interfaces
between the ocean and land and respond to changes brought
about by economic development and changing land-use pat-
terns.

Often coastlines are also biologically diverse inter-tidal zones,
and can also be highly urbanize .

Ocean applications of remote sensing include the following:
Ocean pattern identification: currents, regional circulation
patterns, shears frontal zones, internal waves, gravity waves,
eddies, upwelling zones, shallow water bathymetry , Storm
forecasting wind and wave retrieval Fish stock and marine
mammal assessment water temperature monitoring water qual-
ity ocean productivity, phytoplankton concentration and drift
aquaculture inventory and monitoring Oil spill mapping and
predicting oilspill extent and drift strategic support for oil
spill emergency response decisions identification of natural
oil seepage areas for exploration Shipping navigation rout-
ing traffic density studies operational fisheries surveillance
near-shore bathymetry mapping Intertidal zone tidal and storm
effects delineation of the land /water interface mapping shore-
line features / beach dynamics coastal vegetation mapping
human activity / impact

Conclusions:

It is suggested t It is It is suggested that

It is suggested that for realising true applications of RS, GIS
and GPS technologies, the availability, accessibility, reliabil-
ity, homogeneity, and continuity of wetlands-related geo-in-
formation, enabling environment, policies and standards, and
funding are needed.
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VARSHA GCM- A MODEL TO PREDICT INDIAN SUMMER MONSOON

Mrudula G and Rajalakshmy Sivaramakrishnan
Flosolver, CSIR-NAL, Bangalore

Abstract: Varsha, a hydrostatic spectral general circulation
model developed at Flosolver, NAL is used for forecasting
the monsoon from the year 2005 using initial conditions from
Final analysis data (1 degree x 1 degree) of NCEP. The model
can be run at different spectral truncation, horizontal grid
resolutions and vertical layers. Prognostic variables and
boundary conditions are supplied to the model as input. Per-
sistent anomaly method is adopted for prescription of Sea
Surface Temperature (SST) into the model.

The Varsha forecasts are compared with observations from
India Meteorological Department and it is found that the fore-
casts are well correlated with observations. Its worth to men-
tion the trends in rainfall for the monsoon months were cap-
tured well by the model.

Flosolver

The Flosolver project was started in 1986, to fulfill the re-
quirements of the large-scale flow calculations in NAL as the
country was starved of large scale computing power. The
giant supercomputers of the west like Cray, etc were simply
not offered for sale to INDIA for strategic reasons and were in
any case too expensive. The alternate solution proposed by
Flosolver and its successors was to put 4, 8 or 16 easily avail-
able computer processors together and there by attain super
computing power. Since 1986, six generations of Flosolver
machines have been evolved namely Flosolver MK-1, MK-2,
MK-3, MK-4, MK-5 and MK-6. MK-7 is a small unit of MK-6.
MK-8 is under development.

Flosolver was the first parallel computer in the country to
simulate turbulence, make flow calculations for aircraft con-
figurations (including NAL’s own HANSA) and parallelize
the T-80 weather prediction code that is operational at the
National Center for medium range weather forecasting in New
Delhi. Flosolver also has the distinction of being the most
cost-effective among all the parallel processing projects in
India; it has solved several real-life problems in aerospace

technology and eliminated the country’s vulnerability in a
critical technology area at a fraction of the investment made
in other parallel computer projects, in India and elsewhere.

Currently the objectives are to develop a ten Teraflop parallel
computing hardware customized for meteorological applica-
tions and an enhanced version of the Varsha GCM for better
forecasts of the Indian monsoon, which is important to the
country.

Figure 1. Flosolver Mk8 with 32 processors

Varsha GCM

Varsha is a hydrostatic spectral general circulation model
which has its roots in the NCMRWEF’s GCM T-80 code which
was parallelized by NAL in 1993 (Sinha et al, 1994). It was
subsequently reengineered using FORTRAN 90 (Nanjundiah
and Sinha, 1999) and, as part of the NMITLI project, new
radiation and boundary layer modules were added. The model
can be run at different spectral truncation as well as physical
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grid resolutions. The number of vertical layers is 18 and the
physical parameterizations include the Kuo-Anthes cumulus
scheme and Alpert gravity wave drag parameterization. The
shortwave radiation is computed as described in Sinha et al
(1994), while there are two options for the long wave radiation
computation: (i) The Fels-Schwarzkoff scheme and (ii) a new
scheme devised for Varsha based on Varghese et al (2003).
For the boundary layer the options are (i) the Monin- Obukhov
scaling along with a gustiness parameter, and (ii) a new bound-
ary layer scheme based on the scaling arguments of Rao and
Narasimha (2005). The initial conditions are taken from NCEP’s
Reanalysis or Final Analysis data. More details about the
model can be found in Basu and Bhagyalakshmi (2010).

Varsha requires the variables given in table 1 to make suc-
cessful forecast.

Prognostic Varaibles | Boundary Conditions

Surface pressure Land-Sea specification

Virtual air temperature | Orography

Divergence Surface Roughness Length

Vorticity Subsurface Soil Temperature

Surface Albedo

Specific Humidity

Sea Ice Distribution

Soil Moisture

Snow Depth

Sea Surface Temperature
High Cloud Fraction
Middle Cloud Fraction

Low Cloud Fraction

Mountain Variance

Table 1.Prognostic variables and boundary conditions for
Varsha GCM

South west Monsoon

The summer or south-west monsoon comes in from the direc-
tion of Africa, and brings heavy rain to the west coast and
large areas of northern India between June and September.
Winds from the Indian Ocean carry moisture-laden air across
the subcontinent, causing heavy rainfall and often consider-
able flooding during this period. Usually about three-fourths
of the country’s total annual precipitation falls during those
months. Monsoons play a pivotal role in Indian agriculture,
and the substantial year-to-year variability of rainfall, in both
timing and quantity, introduces much uncertainty in the

country’s crop yield.
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The key to understanding the basic monsoon mechanism
lies in the fact that land heats up and cools more quickly than
the sea; the latter holding its temperature more or less steady.
As the sun moves north bringing our summer heat, the land
steadily gets hotter and hotter, while the temperature of the
ocean lags far behind. The effect on a huge land mass like
Asia as the hot air rises over the land, leaving below a vast
area of low pressure, is to draw in massive amounts of air
from over the ocean, where higher pressures are maintained.
This is the south-west monsoon pattern (it is the wind, and
not the resulting rain, which is defined as the monsoon).

Varsha GCM and Monsoon

The Flosolver unit has been making monsoon forecast in real
time basis using the Varsha GCM since 2005. The forecasts
are made everyday for next 31 days with initial conditions
from Final Analysis data of National Centre for environmen-
tal Prediction (NCEP).The model is integrated everyday for a
forecast length of 31/36 days and monthly forecast of rainfall
is prepared by averaging forecasts made from initial condi-
tions of last five days of the previous month. This 5-member
ensemble forecast is sent, by the first day of every month, to
the DGM of India Meteorological Department (IMD) during
the monsoon months. For the year 2010, the forecasts were
sent to the Cabinet secretariat, Ministry of Science and Tech-
nology and DG, Council of Scientific and Industrial Research
(CSIR) during the monsoon months. Some of the forecasts
were also sent to Prime minister’s office and the Agricultural
Secretary to the Government of India upon their request.

The model’s performance in predicting the All India average
Rainfall during the month of June, 2009 and also several other
years were reported by Sinha (2010). It was found that Varsha
code picked up the deficit rainfall 3—4 weeks in advance and
captured its severity three weeks in advance June 2009 and 3
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other years in which the rainfall deficit was more than 20%. 1 All India Rainfall - June 2009

jl ] Prediotion (Valrsha)ri s
Long term trends in forecast 1; ] 42% Deficit E@t’o?;‘ m(‘;%?ﬂiﬁ '
Different types of analysis have been carried out to validate o] d
the Varsha forecasts during monsoon months. As the initial s i ‘ ‘
conditions before 2000 are from NCEP, a pentad correlation 3

analysis have been carried out using the older version of
Varsha GCM and reported by Dhanya et al (2008). It was found
that both wind and rainfall forecast were good for more than

Rainfall (mm/cay)
[22]
1

10 days. 2]

The present version of the model used for the daily forecasts ;:

is Varsha 1.3. The boundary conditions are modified in this 01JUN2009 10JUN2009 19JUN2009 28JUN2009
present model with a slight change in the large-scale precipi- Pay

tation parameterization. In order to include the recent . M b Poierfoll - buly 2006
changes occurred and the daily variation in the sea surface 18 5% peteit E%»:“Mcif'ff”
temperature, a different method, persistent anomaly method, i varsna omat

was adopted for prescribing SST into the GCM since mon- "

soon 2008.

A validation of forecasts for the years 2000 -2009 is carried
out using the initial conditions from FNL. The Pearson corre-
lation coefficient (CC) between the predicted and observed
All India Rainfall (from 0.5 x 0.5 degree gridded data of India :
Meteorological Department) is computed and presented in 8
table 2.

Month 1 Month 2 weeks 3 weeks
June 083 093 093 Al 1=dln anidl - Aupaan 2025
July 0.63 0.74 0.70 w e p— 'E-:».rtﬂgxl )
August 0.56 0.71 0.69 awim ey
September 033 034 020

Table 2. Correlation analysis for Monsoon 2000-2009
=

It can be seen from the table that except for September, the
J' Al "rELd ="l wledd

[u] 1y
Forecasts for Monsoon 2009 A¥ Inghic Rainfald Sceicmber 2000
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model forecasts are quite good even for a month’s prediction
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also. The model performs extremely well for the month of June
with a high correlation of around 0.9 with the observations.
Efforts are underway to examine the possible causes of poor

performance in September.

official reports with rains 23% below its long period average

(LPA) at the end of the southwest monsoon season, which is 31 % Dofici

\ £ -
-

- T
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the highest rain giving season for the country. The severity
of drought was felt most in the northwest and northeast India
with the seasonal rainfall being 64% and 73% of its LPA.

Rar fall (mm/aay)

Figure 3 shows daily and monthly averages of forecast and
observed rainfall in 2 panels for the monsoon months with

their respective normals (long term mean). Varsha normal is

average over 20 years while IMD normal is average over 50
cay

Figure 3. Varsha forecast for 2009 Monsoon

years. Varsha could predict the drought conditions for the
year 2009, four weeks in advance.
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Varsha’s monthly predictions for the monsoon months (June,
July, August and September) showed deficit for all the mon-
soon months, with the prediction matching extremely well
with the observations in June and August. It was also ob-
served that the trends in rainfall were picked up by the model
well in advance.

Monsoon 2010

The rainfall for the season (June- September) was 102% of its
long period average (LPA) for the southwest monsoon sea-
son of 2010. Most parts of India experienced normal to excess
rainfall while deficit rainfall was observed in the states of
Uttar Pradesh, Bihar, West Bengal, Jharkand, Assam and
Meghalaya. An excess in rainfall by more than 100% was
observed in Gujarat.

The monthly ensemble rainfall forecasts valid for June, July,
August and September of the year 2010 using the initial con-
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ditions taken from the last week of previous month along
with the observations, as computed from IMD’s 0.5 x 0.5 daily
gridded data, are presented in figure 4.

The monthly averages and the percentage departure of pre-
dicted and observed rainfall for the monsoon months are
listed in table 3. The deviation of observed and forecast
monthly rainfall from respective long term averages in terms
of three classes, namely excess (E) when deviation is > 10%
of long term average, normal (N) when deviation is within
+10% of long term average and deficient (D) when deviation
is <-10% of the long term average, as followed by IMD is also
provided in the table. It can be understood from the table the
except for the month of September, the forecast were accu-
rate.

ALL INDIA RAINFALL FOR MONSQON SEASON - 2010

JULY

SEPTEMBER

g
.y
i
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[
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Figure 4. Forecasts for 2010 monsoon
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MONTH MONTHLYAVERAGE
RAINFALL(MM) % DEPARTURE EXCESS (E)/DEFICIT (D)) NORMAL (N)
Forecast Observed Forecast Observed Forecast Observed
June 422 521 -22.9% -16.0% D D
July 9.03 10.02 -4.5% 1.4% N N
August 731 8.68 -10.0% -0.6% N N
September 424 6.96 -2.0% 17.8% N E
Table 3. Comparison of monthly rainfall for 2010
Conclusion intensity of the tropical cyclone AILA over the Bay of Bengal

Varsha GCM, the model developed at Flosolver has been used
for forecasting rainfall for the summer monsoon seasons since
2005. Hindcasts are also dine for the years prior to 2005. The
analysis shows promising results towards adopting Varsha
as a model for monsoon prediction. It is seen that Varsha’s
monthly predictions are highly correlated for all the monsoon
months except September. Varsha could capture the drought
in the year 2009, where all other models failed. The trends in
the rainfall and the category-wise rainfall are picked up by the
model very well.
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SYNOPSIS

Textiles have always been considered as an essential Pre-
requisite of the innovative, rapidly evolving, socio-economi-
cal mankind. Safety, Protection & Comfort invokes the helm
of technology to impart an inevitable material waste due to
variable nature of raw materials (fibres), processing & finish-
ing of end products (apparels, military clothing or accesso-
ries). Climatic changes & environmental issues are the major
concern in the present scenario & a growing awareness to
sustain, survive the available material resources to cater to
the growing consumer demands, the market & economy. Con-
sumer polarisation, stiff competition deliberates the urge of
research & development with innovative total quality man-
agement to cater to the encompassing environment — societal
issues & thereby be adept to suit the ever-growing economy,
market & consumer needs. Encompassing minimalist processes
& to pursue & capitalize claustrophobic inherent natural fab-
rics to complement & cater the need of research arenas, thereby
conserving energy to conceive a greener environment.
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INTRODUCTION

o The requisite of eco-friendly, technically competent & coun-
tenance is the basic inkling to employ a genre of innate tex-
tiles & blends for smart protective clothing.

o Textile wastes are,

»  Pre-consumer — By product materials from the fibre &
textile industries.

» Post-consumer — Products discarded due to damage.

OBJECTIVES

¢ Creating awareness among the public, manufacturing sec-
tors regarding environmental concerns with respect to waste
disposal.

e Re-process technical textiles & fibres by-products by waste
(source) reduction.

e To create new markets & avenues for waste (natural) textile
products.

e To encourage recycling & re-use of old products.

¢ To avoid producing waste, possibly & amicably re-use in-
ternally as ‘First Quality Product’ (same product originally
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produced).

e Sister products sold in various production avenues.

¢ Promoting & creating the need for innate fibres/fabrics with
enhanced finishing parameters to suit & be on par with artifi-
cial/synthetic fibres/fabrics to cater for sustenance, durabil-
ity & survivability.

¢ To extract combustible matter to be used as an alternative
fuel.

e To advocate the necessity of bio-degradable waste such as
innate natural fibres (cotton, silk, jute, hemp, flax or ramie) as
bio-degradable matrix materials.

e To accentuate research & development to develop ‘HIGH
PERFORMANCE BIO-DEGRADABLE FIBERS’.

e To satiate the ergonomic concerns by initiating innovative
management tools to suit the physical-climatic environment
& thereby ensure safety & protection of mankind in all condi-
tions.

o The requisite of eco-friendly, technically competent & coun-
tenance is the basic inkling to employ a genre of innate tex-

tiles & blends for smart protective clothing.
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NEED FOR BIO-DEGRADABLE TEXTILES

¢ Recycling/disposal of industrial textile waste are more diffi-
cult comparatively to natural textiles, since they are to be
durable, high performance products.

¢ Engineered textile products (synthetics) are difficult to dis-
assemble & re-use.

e Improper disposal/re-use can be hazardous.
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¢ Replacement can lead to diminished landfills.

SCOPE OF TEXTILE WASTE MANAGEMENT SYSTEM

e Innate textile, are abundant in resources & when employed
to cater for sustenance, comfort, durability when properly
given surface treatment to increase its functional character-
istics.

e They are bio-degradable & eliminate cost of treatment.

e Minimizes capital investment, collection & handling costs.
e ‘Zero’ source (waste) reduction when innate raw-materials
are efficiently employed.

e Improvised product quality reduces textile wastes.

¢ Modify existing process to employ effective ‘TOTAL QUAL-
ITY MANAGEMENT’ to minimize waste.

CONCLUSION

e Environmental issues is a major thrust arena & research,
innovation & development of ‘HIGH PERFORMANCE BIO-
DEGRADABLE TEXTILES’ employing abundantly available
natural/innate textiles to be technically feasible, eco-friendly
& economically viable.

e The prime objective of this proposal lies in effective reduc-
tion of,

» Capital investments

» Collection & handling costs

» Treatment operation costs

» Complete elimination of recycling investments

¢ To effectuate effective sustenance, persistence, treatabil-
ity, reduced toxicity & efficient, cheap & easy disposability
of wastes.

e To convert natural textile waste as excellent fertilizer in ag-
riculture, textile materials have good energy values & thus
could be used as fertiliser in agriculture.

o The requisite of eco-friendly, technically competent coun-
tenance is the basic inkling to employ a genre of innate tex-
tiles & blends for efficient eco-friendly industrial textile prod-
ucts.
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Western Ghats are the range of high hills that run along the
west coast of peninsular India from the river Tapti in the north
to Kanyakumari in the south. Western Ghats of Karnataka
run about 1000 km along the western border over seven dis-
tricts . The Uttar Kannada district covers about 5% forest
area of western ghats.The forest cover that exists in this im-
portant land mass has vast flora and fauna of the direct and
indirect uses on livelihood.

Till recent past, there has been no specific and systematic
efforts to promote cultivation of lesser known fruit and spice
trees like Garcinia indica, Garcinia combogia , Syzygium
cuminii , Zyzyphus rugosa, Artocarpus lakoocha ,etc. These
vast range of economically important, but neglected fruits,
medicinal and spice flora is becoming extinct day by day due
to deforestation, lack of knowledge , etc. Hence ,it is neces-
sary to educate the rural folk dwelling in that region to con-
serve such medicinally important species.

Objectives of the study

The species which have commercial, medicinal value like
Garcinia indica, Garcinia combogia , Syzygium cuminii ,
Zyzyphus rugosa, Artocarpus lakoocha were studied with
the following objectives.

* To find out usage of plant parts in day to day life

* To study the medicinal and culinary usage of these species
by rural folk

* To review the research findings with respect to medicinal
and commercial importance.

Material and methods

The information presented in this paper is the outcome of
intensive studies and interviews conducted with the local
tribes and farmers living in the forest areas of Sirsi, Siddapur
, Yellapur ,Joida , Kumta and Honnavar taluks of Uttar Kannada
district for a period of one year from July 2009 to June 2010.
Also the scientific research papers were reviewed on the me-
dicinal and commercial importance of the said species.

L.Garcinia indica
Garcinia indica is commonly known as Kokum in vernacular
language, which is gaining commercial value in recent years.

Commercial part of the plant used
Whole fresh fruit and dried fruit rind

Traditional and culinary usage

* Traditionally the dried fruit rind is used as flavouring agent
while preparing fish and beef curry in lieu of tamarind or lime.
* Fresh fruits and rind is used to prepare syrup , juice and
squash
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* The Kokum seeds contains edible oil which is known as
kokum butter which is used to treat skin ailments such as
rashes allergies , burns , scalds and chaffed skin.

Nutritive/Chemical values of Garcinia indica

The composition of fruit rind in percentage is as follows.
Proteins(1.92), Crude fibre (14.28), Carbohydrates (35), HCA
(22.8), Ascorbic acid(0.06) Garcinol (2-3), Tannin(2.85), Pec-
tin(5.71), Moisture(87.5), TSS (degree brix) (16.44)

Medicinal Value

* Kokum rasam /juice is used as a digestive tonic as well as
acidity, flatulence, constipation and indigestion.

* To treat paralysis decoction of the bark is used to wash the
affected parts 2-3 times a day.

* Juice is very effective against allergies due to insect bites
and sun exposure. It is popular in scorching summer as it
has cooling effect on the body and shields against dehydra-
tion and sunstroke.

* The fruit contains antioxidants that bind with free radicals
and prevent damage to body cells.

* It is known to strengthen cardio vascular system and
stabilise liver function

* HCA present helps the body to use existing body fat for
energy during prolonged exercise. It also has effect on fatty
acid synthesis , lipogenesis , apetite and weight loss. It fights
cholesterol and curbs lipogenesis aiding to weight loss(
Mishra et .al., 2006, Tamil selvi et al., 2003, Saiato et.,al 2005,
Stevens etal., 2005)

* Benzophenone derivatives- The fruit rind contains 2-3%
garcinol , a poly isoprenylate Benzophenone derivative , a
yellow pigment by weight . It has some antibiotic properties
and considered as a potential anti cancer agent(Yamaguchi
etal.,2000)

Some useful non- traditional products
Kokum wine — The kokum juice contains 4% sugars which
on fermentation with baker’s yeast produce wine.

Kokum honey — If apiculture units are established in Kokum
orchards then Kokum honey can be obtained with excellent
medicinal properties.

Industrial Uses

* Kokum has 23-26% Kokum butter (Heymsfield et.al., 1998)
which remains at solid state in room temperature is a major
constituent in confectionery, medicines and cosmetics. Com-
monly used as a skin moisturiser over coco butter.

* The juice contains pigments which absorb DNA damaging
ultraviolet rays and hence is used in preparing sunscreen
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lotions.

* The kokum butter contains stearic and oleic acids which are
commercially exploited.

* Increasing alkaline conditions affect the colour of the fresh
juice. This can be utilised to develop pH indicators and pH
sensitive biosensors for pH range of 3-13.

II. Garcinia cambogia (Syn, Ggummigatta)

It is popularly known as Uppage in vernacular language. When
cut the bark of the tree exudes yellowish gummy substance
called “Camboge”.

Commercial part of the plant used
* Dried and powdered fruit rind
* Extract of fruit rind

Chemical constituents
Hydroxy citric acid (HCA) / Hydroxy citrate- 20-30 % , Vita-
min- C, Camboginol and cambogin.

Traditional and culinary usage

* Traditionally the dried fruit rind is used as flavouring agent
while preparing fish and beef curry in lieu of tamarind or lime.
* Fruit rinds are used in preparation of vinegar (FAO, 1989)
* The seeds contain 30% butter which is used for edible as
well as confectionaries

* In Ayurvedic system of medicine some flavours are said to
activate digestion and are used as purgative in the treatment
of worms and parasites, tumours and dysentery.

* A decoction of the fruit is used in reducing rheumatism and
bowel complaints. It is used against problems like
piles,cancer,cardiac problems,oedema,constipation and de-
layed menstruation.

Medicinal Usage

* HCA has the same properties as in Garcinia indica and is
used in anti obesity formulations.(Heymshield et.al.1998,). It
inhibits lipogenesis, lowers the production of cholesterol and
fatty acids increases the production of glycogen in the liver
thus sparing the conversion of glucose to fat.

* It acts on Central Nervous System raising the levels of
Serotonin (brain neurotransmitters) that has role in regula-
tion of appetite.

* Garcinia cambogia extract is found to increase the mu-
cosal defensive mechanism there by acts as protective agent
against gastric ulcers.

* The vitamin-c present act as a heart tonic

* It lowers the formation of low density lipids and triglycer-
ides.

Industrial uses

* Garcinia gummigatta dried fruit rind contains HCA as high
as 30 % of which 90% is non volatile and possess antiseptic
properties ( Dara et.al., 2008, Stevens etal.,2005)). HCA is avail-
able in many forms including capsules, powders and snack
bars.

* Several pharmaceutical companies have developed oral
spray which needs to be administered before taking food to
check the accumulation of fat.

II1. Syzygium cumini

Syzygium cumini or Jamun is a evergreen tropical tree widely
found in western ghats. The fruits are oblong, ovoid and
green which turns to crimson black as it matures.

Plant Parts of importance
Ripe fruits and freshly extracted seeds , Bark and leaves

Nutritive value

The fruit contains protein(0.7 g),Fat(0.3 g), minerals(0.4 g),
carbohydrates(14g),calcium(15 mg),Phosphorous(15 mg), fi-
bre(0.9 g), vitamin-C(18 mg) per every 100 gram. It also con-
tains glucose and sucrose as principle sugars, minerals such
as manganese, Zinc,iron,sodium(25.2 mg),Potassium(55
mg),Carotene(48 mg). The presence of oxalic acid (89 mg) and
certain alkaloids make to feel astringency in taste.

Traditional and Culinary Uses

* Fruits are processed to jams , jellies and squashes

* Wine is prepared from ripe and fermented fruits

* Juice of fresh fruits is used to fabricate vinegar

* Juice of ripe fruit is used to prepare sauces as well as bev-
erages

* Bark of jamun has astringent, carminative, diueretic, diges-
tive properties .1t is used for sore throat, bronchitis, asthama,
dysentery ,blood impurities and ulcers.

Medicinal uses

* Ripe jamun fruit is recognised as a liver stimulant, diges-
tive, carminative and coolant. Hypoglycaemic property is well
recognised in Ayurveda and Siddha system of medicine in
India.

* The fruit is a good source of iron used as an effective
medicine against diabétes , heart and liver problems which
prevents excessive urination and sweating., thirst retardant
and blood purifier.

* The decoction of the fruit/vinegar can be administered in
case of enlarged spleen, chronic diarrhoea and urine reten-
tion.

Industrial Uses

Jamun vinegar is prepared from fruits and widely used in
diabetic patients. Also dried seed powder and dried pulp of
fruit is commercially exploited by industrialists.

IV. Artocarpus lakoocha

It is popularly known as Vate Huli . The tree grows to height
of 20-25 mts and bears fruits having orange coloured pulp
with tiny white seeds.

Plant parts of commercial importance
Fresh fruits and dried fruit rind powder , root bark.

Nutritive value
The fruits are rich source of carbohydrates , proteins and
minerals (Fe).

Traditional/ Culinary Uses
* It is used to treat acidity.
* The paste prepared from the bark is used in healing skin
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disorders.

* The fruit rind powder is widely used as an alternative to
tamarind in preparation of dishes as it does not induce acid-
ity.

* Fruits are used in preparation of pickles.

Medicinal and Industrial Use

* Fruits are known to combat acidity problems in human be-
ings

* On consumption fruits are known to induce blood synthe-
sis and purification

* In dyeing industry the bark and roots are used in extraction
of dyes.

V. Zizyphus rugosa
It is a shrub found in deciduous forest, commonly known as
Bili Mullannu in vernacular(Kannada) language.

Plant parts of commercial importance
The fruit and the fruit bark extracts.

Chemical constituents
The root bark extracts contain cyclopeptide alkaloids and six
flavones glycosides and one saponine.

Nutritive value
The fruits contain considerable amount of carbohydrates ,
proteins and minerals(Fe,Ca &P)

Traditional/Culinary Uses

* The pulp of the fruit is used in preparation of Dosas.

* Ripe fruits are used for table purpose

* The dried powder of leaves and fruits are applied topically
in the treatment of boils.

* Flowers of this plant are used to treat excessive bleeding
during menstruation.

Medicinal importance

The aqueous and methonolic root barks extracts are found to
have anti inflammatory and analgesic properties (Yadav and
singh,2010)

Conclusions

The study shows that the non traditional fruits such as
Garcinia spp, Syzygium cuminii , Zyzyphus rugosa,
Artocarpus lakoocha are biochemically most creative plant
species. Appropriate utilisation of non traditional biochemi-
cal compounds obtained from these species like HCA,
garcinol, comboginol, ascorbic acid, alkaloids, pigments, fla-
vonoids , etc will create domestic and international demand.
These species have potential to attract international market
and expect to benefit from R&D wings. The medicinal proper-
ties can be utilised to treat many ailments including carcino-
genic and cardio vascular diseases. Also the culinary ben-
efits are so high that they can be used as appetisers and
alternatives to tamarind and lime without any side effects. It
was also found that these species had wide usage in cos-
metic industry.

It was observed during the study that most of these pro-
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duce(70-80%) is wasted . Also very few research has been
conducted with respect to Zyzyphus rugosa, Artocarpus
lakoocha and Syzygium cuminii compared to Garcinia spp.
So it is necessary to conduct studies on medicinal and culi-
nary properties to exploit them commercially in near future.

Future Strategies and Thrust Areas

* Concentrated efforts have to be made in identifying plus
trees of these species for higher yield, regular bearing and
good quality produce.

* Farmers should be encouraged to utilise the waste and
Betta lands available for scientific cultivation and conserva-
tion of these neglected species.

* Development of post harvest technology and value added
products

* Awareness creation among farmers, processors and con-
sumers about their economic and medicinal value.

* Processing and biochemical constituent extract units need
to established by government

* More systemic and scientific research is to be taken up to
document the medicinal and culinary uses of these species.
* Chemical and biotechnological aspects need to thoroughly
explored by scientific community.
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WOMEN PARTICIPATION IN PERIODIC MARKET OF DHARWAD CITY
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INTRODUCTION:

Marketing Geography is emerging as one of the fast growing
branches in the discipline. It has its own importance in the
economy of the region. Today, the markets are playing an
important role not only in transacting the goods and services
/ commodities, but also as the centre of the magnet to attract
the people from the hinterland. The spatial movements are
the out come from the such arrangements and also paved the
way for spatial interaction. The spatial interaction is the mecha-
nism of the effective economic activities. These economic
activities have not only carried out by the men but also from
women. Recently, the women are come forward and engaged
themselves in the different types of economic activities and
marketing is also one among them. The role of women in the
market is to be appreciated due to their active participation in
the sale transactions.

The participation of women in the field of marketing is in-
creasing day by day and opened up the new avenues with
the effect of Liberalization, Privatization and Globalization.
They are performing the effective role in the marketing activi-
ties. Particularly, the rural women have participating not only
in marketing activities but also as a labour in agricultural field
rest of the days. The dynamic activities have been ensured
by them along with their domestic work. With the experiences
in the marketing activities she will be learning the skills and
has got the courage for transacting the goods and services.
This type of encouragement in environment of the market she
will be expecting maximum profit with the psychology of the
consumers. The profit motto is directly associated with the
empowerment. This has paved the way for social
recoganization and also enhances the economic status, which
leads the empowerment.

The present study covers the Dharwad city which extends
from 15°20'to 15° 28' Northern latitude and 75° 00" to 75° 9'
Eastern longitude. The city is extended along the National
Highway No. 4. According to 2001 Census, the total popula-
tion of the Dharwad taluk is 218961 out of which Male popu-
lation is 112239 and Female population is 106722. The total
rural population is 202671 which comprises the Male -103941
and Female-98730 and the total urban population is 16290. in
which the Male constitute 8298 and Female constitute 7992.
The literacy rate of the taluk is 59.2 percent out of which
women comprises only 47.5 percent and 70.4 percent com-
prises by men literates. The hinterland of the periodic market
is quite insignificant as per the present study is concerned.
Only 13 villages and city itself has been considered on the
day of the field work.
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REVIEW OF LITERATURE

Large number of studies has been carried out in the field of
Marketing Geography by different foreign as well as Indian
scholars/geographers. For the first time in the year 1954 Wil-
liam Applebaum floated the concept of marketing geography
and takes up effective measures to study the branch and
succeeded to make it as a distinctive field of study. Due to an
out standing efforts, is widely regarded as the Chief Archi-
tect of marketing geography. Subsequently, Murphy (1961),
Hoddar (1965), Johnson E.A.J (1965), Berry (1967), Smith
(1971), Bromely (1971) etc and in India Tamaskar (1966), Saxena
(1972), Sami (1974), Shrivastava (1975), Dixit (1981), Wanamali
(1981), Hugar (2000) and Mulimani (2002) etc., were carried
out the further research. But as per the women role in the
markets are rarely focused by the few, among them Venu
Trivedi (1996) from Indore, highlighted the women role in
marketing activities. Therefore, this topic has chosen and the
attempt has been made in the present paper to asses the role
of women participants in periodic market of Dharwad city.
Accordingly, the field work is conducted on the market day
of the study region to carry out the take up task.

CONCEPTS

Marketing Geography: Marketing Geography is a concerned
with the delimitation and measurement of markets and with
the channels of distribution through which goods move from
producer to consumer (W. Applebaum - 1954).

Market: Market is an authorized public gathering of buyers
and sellers of commodities meeting at an approved place at
regular intervals (Hodder- 1965).

Market place: Market place is a geographical space, which
attracts the buyers and sellers to exchange their required
goods and services in a given time. Or it is an area of demand
for exchanging the goods and services within clearly defined
geographical limits (Dixit- 1979).

Marketing: Marketing is a common every day activity which
involves the exchange of goods and services from producer
to consumer (Yeung - 1973).

OBJECTIVES

1. To study the function of the Periodic Market.

2. To know the different participants in the Periodic Market.
3. To identify the women participants and their role in the
Market.

HYPOTHESIS

1. Is hypothised that, the participation of women is not only
earning for their livelihood, but also empowered in the soci-
ety.
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DATABASE

The present study is based on both Primary and Secondary
data. The secondary data related to the market day of the
periodic market has been collected from the toposheet. The
basic information of the different location of the villages and
distance to the periodic market is also collected from the same
source. The population of all the villages and city population
is collected from the district census of 2001. The market atten-
dance, different participants, consumers and exchange com-
modities /goods and services etc, all information has been
collected from the field work on a market day at Dharwad. The
40 women participants have been interviewed and gathered
the information with different aspects through a question-
naire.

METHODOLOGY

The present study has employed an analytical method and
delineated the market area based on the information collected
on the field. The hypothesis is also tested with a reality in the
market.

Periodic Markets is a social assembly at a particular place at
least once a week in order to buy and sell the products. They
operate in a weekly cycle and serve the villages/ city in which
itis located and also the surrounding villages (Wanamali 1981).
The market place is a public assembly where buyers and sell-
ers are meeting to each other and exchange required goods
and services in a specific day and in a given interval of time
(Mulimani 2002). The periodic market at Dharwad city is held
on every Tuesday from 10.30am to 7.00pm. Shops (permanent
/ temporary) are located on either side of the road. The total
number of sellers attend the market on market day is 537 out
of which 155 were men sellers and 382 were women sellers.

This shows the dominance of women sellers in periodic mar-
ket place as compare to men sellers.

MARKETMORPHOLOGY

It is observed that, the sellers of different goods / items oc-
cupy the different zones in a market place. This arrangement
facilitates both buyers to buy and as well as local Grahm-
Panchayat to collect market cess. The cess is varies from 5/-
daily to 500/- monthly for different permanent shops and
open space of market place. The pot sellers occupy the one
side periphery of the market because the earthenwares are
breakable and need more space. The Grains and Dry Chilly
merchants were occupy the other side of the periphery of the
market place because they generally need more space and
grains are bulky too, while vegetables and fruit dealers oc-
cupy the heart of the market place.

CHARECTERISTICS OF WOMEN SELLERS

It is observed in the study regions that, most of the women
sellers are illiterate and from poor family background. The
percentage of women sellers are more than men sellers in the
market. The total number of seller on a market day are 537 out
of which women sellers are 382 (71%) and men sellers are
155(29%). But on a market day only 40 sellers were inter-
viewed and accordingly the data is collected. Large percent-
age of women are buyer-cum-sellers and use to come from
different nearby villages on daily market and their number
increases on market day. It is also noticed that most of the
women are vegetable vendors and apart from this they also
deals in such articles like Grains, Fruits, Dry Chilly, Pottery,
Broomsticks, Ropes, Salt, Bangles, Toys, Butter and Flowers
etc. Table: 1.1

Table: 1.1 - Product Wise composition of Women Sellers in Periodic Market:

SI. No. | Name of the Number of Products
Villages Women Vendors | Vegetables| Fruits | Grains/Spices | Others
1. Amlikoppa 1 1
2. Amminbhavi 1 1
3. Baad 2 2
4. Dharwad City 16 5 6 3+1 1
5. Garag 1 1
6. Hebballi 1 1
7. Hosayallapur 2 2
8. Kalghatgi 1 1
9. Kurubgatti 3 3
10. Lakmapur 1 1
11. Mudmutle 1 1
12. Mummigatti 3 2 1
13. Narendra 4 2 2
14. Nigdi 3 2 1
Total 40 22 8 7 3

Source: Field survey on Tuesday market, 2010
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It is also interesting to note that, women with the help of their
family members are capable to manage the canteen/small tea
stalls and earn more profit on market day. This kind of envi-
ronment created themselves and enhances their business and
improve their empowerment.

Mostly, the women sellers are illiterate and only a few of them
have obtained the primary education, but with their experi-
ence and skills in a business transactions have made them
fairly successful in these activities.

The table 1.2, it is evident from the fact that, women sellers in
the age group of 40-49 records the highest percentage in busi-
ness dealings and most of them are vegetable vendors. The
women in the age group of 50 and above mostly engaged in
selling grains and dry chilly.

Table: 1.2 - Age Group of Women Sellers:

SIL.
No. Age Group

Number of Percentage of
Women Sellers | Women Sellers

L. <-19 - -
2. 20-29 - -
3. 30-39 11 275
4. 40—-49 17 425
5. 50-> 12 30.0

Source: Field survey on Tuesday market, 2010.

MOBILE TRADERS

As compared to men sellers the women sellers are not mobile
traders. But a very few of them attend the nearby periodic
market centres including Dharwad city market such as
Amminbhavi, Betgeri, Haliyal, Hebballi, Hubli keshapur,
Kaighatgi, Kittur, Sanadatti and Unkal. During remaining days
of'the week they use to work in agricultural field with domes-
tic activities and stay with their families.

Table-3: Mobile Women Traders:

SIL.

No.| Number Native Village
of Market of the Women
attending | Market Place

1. |2 Dharwad, Kalghatgi | Kalghatgi

2. 14 Dharwad, Hebballi,

Amminbhavi, Unkal Lakmapur

313 Dharwad, Betgeri,

Hebballi Mudmutle

4. |2 Dharwad, Kittur Dharwad

515 Dharwad, Hubli,

Halyal, Savadatti,
Kittur Dharwad

Source: Field survey on Tuesday market, 2010.

WOMENBUYERS
In the periodic market of the study region the characteristics
of the women buyers are also taken in to consideration by
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interviewing some of them by the random sampling method.
Basically, the woman from middle class and also from the
poor family use to come to the market in large numbers in the
evening time. Because, the working women before going to
their house come to the market and buy the necessary goods
and the poor woman are come to the market in the evening
thinking that, she will get the goods in a cheap rate(if the
goods are perishable then the sellers sell it in a cheap rate).
Most of the buyers are illiterate but good at bargaining.

It is observed that, the women sellers and their active partici-
pation in market place reveals the fact that, they are willingly
doing the business or due to their unhappy wedlock, alco-
holic and gambling habits of their life partner forced her to
take up the family responsibilities.

CONCLUSION

It is concluded in the light of the present study that, the
participation of women in the periodic markets are not a re-
cent one, but also an evident that in the old age traditional
system also. It has been observed that women are good in
transaction and bargaining activities even though they are
illiterate. They are capable to manage to attend the market
from different villages. They also sit and sell their goods and
items in different environment. Some time the market site is
not comfort for them, but even though they perform their
transactions. The women traders are facing lot of problems in
a market, related to space, market cess and competition in the
market with the fluctuations of prices of the commodities.

With a limited investment they are making their efforts to
maximize their profit and enhance their trading activities. If
the government could have provide any facilities and help
them, then they could have enhance their business like any
thing and feel great empowered in the society and business
environment.

PROBLEMS IDENTIFIED:

1) Space problem in the market, because the permanent space
is not allotted to any participants.

2) The collection of cess does not have any yardstick to fix.
3) The middlemen are not cordially behaving with the women
participants.

4) There is no required information provided by the authori-
ties.

5) The basic amenities have not extend to them.

6) The marketing activities are dominated by the middlemen.

Suggestions:

1) The authorities should have to provide the sufficient space
and fix the cess.

2) The authorities should have to supervise the market with
certain norms which are suits to the market environment.

3) The role of middlemen have to curtail.

4) The basic amenities should have to provide.

5) The uniform weight and measurement should be followed
by the sellers.
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THE PERFORMANCE OF REGIONAL RURAL BANKS -A CASE STUDY OF RAMNAGARA
DISTRICT IN KARNATAKA

*Dr.H.R.Uma .,Suresha S
* Asst. Prof. University of Mysore, Mysore-570 006

The establishment of institutions is necessary to promote
developmental activities. In this context, financial institu-
tions have been established which are playing an important
role in promoting income generating activities and produc-
tive activities through pumping money to the economy. There
are several financial institutions in India, Regional Rural
Banks(RRBs) are one of its kind. These were created and
setup to do banking activities like collection of deposits, lend-
ing money, and other banking services to increase economic

development and economic welfare in the rural areas.

The Government of India promulgated the RRBs ordinance
on September 26, 1975, which was subsequently replaced by
the RRBs Actin 1976. On October 2, 1975, five RRBs were
established in four states namely Uttar Pradesh at Moradabad
by the Syndicate Bank and Gorakhpur by the State Bank of
India, Rajasthan by United Commercial Bank, Haryana by the
Punjab National Bank, and West Bengal by United Bank of
India. The RRBs are a type of commercial banks in India.
These are the primary banking institutions to penetrate every
corner of the country and extend a helping hand in the growth
process of the country in the form of working as a co-opera-
tive or as a subsidiary bank of commercial banks, functioning
in the rural areas as the purpose of providing banking and
credit facilities (RBI).

These banks have been started with the coordination of spon-
sor bank, central Government, and related state Government.
The main objectives and functions of the RRBs are to mobi-
lize financial resources from rural, semi-urban areas by grant-
ing loans and advances to the small and marginal farmers,
agriculture laborers, rural artisans, and small entrepreneurs
so as to develop agriculture, trade, commerce industry, and

other productive activities in the rural area.

In the recent years, the Government of India has been adopt-
ing several developmental programs; the concept of inclu-
sive growth, decentralizing planning, Panchayat Raj System,
etc., to improve financial and economical condition of rural

people and to eliminate poverty, inequality, unemployment,

and underemployment. In this context, the RRBs are the
helpful instruments to achieve the goal.

The main objectives of this research paper is to analyze the
role and performance of Regional Rural Bank namely Cauvery

Kalpatharu grameena Bank in Ramangaram .

The Ramanagara District was established as 29" district of
Karnataka state in 2007. Before the existence of Ramanagara
District, the RRBs were working in several places of

Ramanagar district.

The Kalpatharu Grameena Bank was the 6" RRB in the state,
sponsored by the State Bank of Mysore with head office at
Tumkur in March 1992 under the RRB Act, 1976, and has
covered 3 districts namely Tumkur, Bangalore Urban, and
Bangalore Rural. The first branch of the bank was opened in
the district at Sollur (Magadi Taluk) in March 1983. At that
time, the district Ramanagara was a taluk in Bangalore Rural
District. Over the next years, the bank has opened its 2 new
branches in Singarajapura and Hosadurga at Kanakapura
Taluk, the CD ratio was 233% at that time (district gazette or
of Bangalore Rural District).

At the end of March 2005, the Kalpatharu Grameena Bank
had 10 branches. In latter days, the amalgamation process
took place sponsor bank wise throughout India, so the
Kalpatharu Grameena Bank was amalgamated with the
Cauvery Grameena Bank (also sponsored by State Bank of
Mysore with the head office at Mysore), and renamed as
Cauvery Kalpatharu Grameena Bank, the head office located
at Mysore and is sponsored by State Bank of Mysore.

By August 2010, the Cauvery Kalpatharu Grameena Bank
has 14 branches in 4 taluks as Ramanagara District.Out of 14
branches, 10 branches were established before amalgamation
(i.e. Kalpatharu Grameena Bank Branches) and 4 branches
established after amalgamation, they are Byramangala Branch,
Ramanagara Branch, Kanakapura Branch, and Hosadurga .

Out of 14 branches, 10 branches have been working in rural
areas, and 4 branches have been working in semi-urban ar-

c€as.
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Per Year Average Parameter’s of the different Branches

SL. Particulars
No. | (amountin | Byrama| Channa | Dasa Jakkas | Kaila Kolliga | Lakshmi Thimma
lack) ngala | patna vara andra | ncha nahalli | pura Magadi | Sollur | sandra
1 Total
Deposits 33192 | 687.76 335.52 31450 | 387.14 | 21538 | 38240 | 690.31 431.55 | 234.01
2 Total
Advances | 51196 | 554.11 640.07 38144 | 5227 365.57 | 37093 | 709.93 554.89 | 367.14
3 Total
Business 843.88 | 1241.86 | 975.59 67595 |909.84 |580.96 | 75334 | 1399.74 | 986.04 | 601.16
4 Income 69.35 12796 | 79.89 39.01 56.60 42408 | 48.95 125.12 7342 5333
5 Expendi
ture 51.87 74.52 40.51 20.12 30.92 19.52 35.10 82.15 36.09 3397
6 Net Profit 1747 53.04 39.30 1748 2742 22.87 19.08 43.18 35.51 19.35
7 Croploan | 28.82 77286 156.114 | 130.02 | 18698 | 140.07 | 101.464 | 142.03 15471 | 158.55
8 Termloan | 21.13 135.04 | 295.56 17718 | 181.294 | 15434 | 126.04 [ 204.6 171.07 | 8443
9 Saving
deposits 88.45 445.96 119.96 15259 | 19776 | 85385 | 13240 | 331.092 | 222.85 | 16294
Chart :4.2 Average per year total deposits, Advances and Business of branches.
Chart : Branchwise average net profit per year
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Chart : Branchwise average saving deposit per year
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A Comparative Analysis between the Branches.

For comparative analysis between the branches , financial
parameters for the five years 0of2006-2010, the average finan-
cial parameters are used for this purpose i.e., average depos-
its per year, average advances per year, average businesses
per year etc., for this analysis here we used both table and
graphs, the average equation is given below.

Average per year = Total parameters summed up of 5 years
5 years.

It used for all the branches except the Byramangala branch,
because it is opened just 3 and half year back,

1. Average Deposits

The deposits are the major resources for lending advances to
borrowers, this is included all types of deposits that is col-
lected by banks from the people.The Magadi branch and the
Channapatna branch got 1% and 2™ places of Rs. 690.31 and
687.76 lakhs respectively, last places taken by Kolliganahalli
and Thimmasandra Rs. 215.38 and 234.01 lakhs respectively.
This has been shown in the graph .
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2. Average per year advances:

The advances includs all types of advances. According to
the table , Magadi and Dasavara branch have got 1* and 2™
places with amount of Rs. 709.45 and 640.07 lakhs respec-
tively, the last 2 places taken by Kolliganahalli and
Thimmasandra with Rs. 365.57 and Rs. 367.14 lakhs.

3. Average total Business per year:

Total business is the combination of both total deposits and
total advances. The Magadi and Channapatna got the 1%
and 2" stages in average total business per year and the
Kolliganahalli and Thimmasandra branches got last two
places.

4. Average Income per year:

The average income per year is calculated for all branches.
According to that the Channapatna and Magadi branches
got high income average per year i.e., Rs. 127.96 and 125.12
lakhs, the Jakkasandra and Kolliganahalli branches have last
two stages Rs. 39.01 and 42.408 lakhs respectively.

5. Average expenditure per year:

The average expenditure per year of all the branches is given
in the table. According to that the Magadi and the
Channapatna branch got 1**and 2™ places with Rs. 82.15 and
74.52 lakhs respectively and the last 2 stages taken by
Kolliganahalli and Jakkasandra branches with respect of Rs.
19.52 and 20.12 lakhs.

6. Average net profit per year:

The average net profit per year of all the branches for five
years have given in the table. According to the table, the
average net profit per year is high in Channapatna branch
i.e., Rs. 53.04 lakhs and 2™ place taken by Magadi branch
with Rs. 43.18 per year, the Jakkasandra and Lakshmipura
branches got last 2 places with respect of Rs. 17.48 and 19.68
lakhs.

7. Average crop loans:

According to the average financial parameters of crop loans
given in the table, the Kailancha and the Thimmasandra
branches taken first two places with amount of Rs. 186.98
and 158.65 lakhs respectively and the last two stages by
Channapatna and Lakshmipura branches with amount of Rs.
77.286 and 101.464 lakhs respectively. The branch
Channapatna lies in semi-urban area and the branch
Lakshmipura lies in dry and hill land area and the area faces
draughts a few years back.

8. Average termloan:

The average term loan per year is high in the Dasavara and
Magadi branches. Both have 1* and 2™ places with respect
of Rs. 295.56 and Rs. 204.6 lakhs respectively and on the
other hand Thimmasandra and the Lakshmipura branches
lending low amount of average per year term loan with re-
spect of Rs. 84.43 and Rs. 126.04 lakhs respectively.

9. Average savings per year:

Average savings per year for the five years of the branches is
given in table. According to that, the branches of
Channapatna and the Magadi have first and second places
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with amount of Rs. 445.96 and Rs. 331.092 lakhs respectively
and last two places got by Kolliganahalli Dasavara with
amount of Rs. 85.385 and Rs. 119.96 lakhs of average savings
per year respectively.

we can conclude that the branches of CKGB in Magadi and
Channapatna are good in per year average financial param-
eters and at the same time the branches of CKGB at
Kolliganahalli, Thimmasandra and Lakshmipura are in last
stages in this analysis, but all the branches are accruing
profits. We can see that in the graphical representation.

As per the observations made in this study (shown in the
graph) the semi —urban branch of Magadi shows better per-
formances then the rural branch of Koliganahalli in terms of
per years average values of total deposits, total advances,
total business, total income, total expenditure, total net profit,

total crop loan, total term loan, and total savings deposits,
higher then the rural Koliganahalli branch.

This difference may be due to several reasons; those are
increase in banking awareness in urban people, increasing
women participation in economic activity, increase in partici-
pation of young generation in banking activities than the
rural young population and increase in general awareness
the semi-urban area than in rural areas.

We can conclude by saying that Regional Rural Banks will
perform better if the rural people are more educated ,aware of
banking services provided by these banks not only that it is
the responsibility of these banks to make rural people aware
of their presence.They they can successfully contribute to-
wards rural development

S.E.S.E.P.H.C.M:-02

AN ANALYSIS OF DOMESTIC WORKERS DEMAND FOR SOCIAL SECURITY COVER
-ACASE STUDY OF BANGALORE

*Dr.M.Madhumathi,
UGC-Post Doctoral Research Awardee, Department of Economics,BangaloreUniversity,Jnanabharathi, Bangalore-
560056,Karnataka,India and Associate Professor, P.G Dept of Economics, Maharani’s Arts, Commerce and Management
College for Women, Seshadri Road, Bangalore-560001

INTRODUCTION

The perpetuation of traditional female roles and responsibili-
ties within and outside the household, and the perception of
domestic service as part of a woman’s apprenticeship for adult-
hood and marriage, also contribute to the low recognition of
domestic work as a form of economic activity.

The root causes of domestic labour are multiple and multi-
faceted. Poverty and its feminisation, social exclusion, lack of
education, gender and ethnic discrimination, domestic vio-
lence, displacement, rural-urban migration and loss of par-
ents and spouse due to conflicts and diseases, are just some
of the multiple “push factors” for domestic workers world-
wide. Increasing social and economic disparities, debt bond-
age, the perception that the employer is simply an extended
“family” and protected environment, the increasing need for
the women of the household to have a “replacement” at home
that will enable more and more of them to enter the labour
market, and the illusion that domestic service gives the worker
an opportunity for education, are some of its “pull factors”.

Exclusion of domestic workers from the social security scheme
has led to protests in the city. The state government com-
pletely excluded domestic workers from the scheme, though
they represented a significant segment of the unorganized
sector. The scheme framed is only applicable to darjis, dhobhis,
hamals, drivers (auto, taxi, bus, and lorry), hotel workers, and
also those working in workshops. However, three
neighbouring states like Maharashtra, Kerala and Tamil Nadu
have included domestic workers within the purview of the
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scheme.

Domestic workers, who do the cleaning chores, are at the
lowest end of the spectrum of home care workers; those who
cook are placed a little higher while the patient or baby care
workers at the top. The corresponding wages and status of
the three also varies depending on the type of work, geo-
graphical location of employment, and experience, or are sim-
ply driven by market necessities.

In some areas, the cleaning job (dusting, sweeping and mop-
ping) gets around Rs 200 per month, in others the same work
will fetch Rs 500 per month. Then there are other jobs like
washing dishes or clothes (with or without a washing ma-
chine). There’s no question of security of tenure. A worker
can quit or get fired or replaced if she falls sick and doesn’t
turn up for work for more than three days.

DWU is investigating ways to get the government to hold
employers accountable even in the informal economy. Can
that be done by legislation or regulation, if not by collective
bargaining? It’s a critical question for all workers’ centers,
and for all law makers.

It’s also becoming a more broadly relevant question every
day. As our economy continues shifting toward service and
information industries, more and more formerly middle-class
and white workers have seen their jobs similarly
“contingentised” as domestic workers and day labourers. As
employers load up on temporary, subcontracted and part-
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time workers rather than full-time employees, they avoid pay-
ing into Social Security and providing unemployment insur-
ance, health coverage, and workers’ compensation. They can
even avoid providing vacation or sick days. Labour Laws are
failed to protect the interests of the workers, because the
economy has changed so much.

There is an urgent need for devising social protection mecha-
nisms for domestic workers in India. The reasons for this are
several. First, domestic service is the largest sector for female
employment in urban India. Around 3.05 million women in
urban India are employed by private households. Thus, the
working conditions and social protection needs in this form
of work, with respect to women’s work and welfare, are of
concern. Second, informality is a dominant feature of domes-
tic work. Practically 99.9 per cent of workers engaged in pri-
vate households are informal workers and, thus, with very
little social protection. Third, it is a fast growing sector-the
number of women engaged by the’ sector has increased by
222 per cent since 1999-2000. Growing urbanisation,
feminisation of labour and increasing numbers of nuclear fami-
lies are some of the primary reasons for the exponential growth
of this sector. Fourth, women form the dominant share of
workers in the sector. This is a result of a long-striding per-
ception that domestic work is ‘woman’s work’, requiring no
skills or training and is, thus, severely undervalued. And,
finally, most domestic workers are from ‘backward’ communi-
ties, tribal villages or scheduled caste communities, carrying
the combined burden of caste, class and gender hierarchies.

Acrecent study on women’s workforce participation, supported
by the I.LL.O in Delhi, suggests those care-related roles and
responsibilities Influence women’s decisions to join the labour
market. In this context, services provided by Domestic work-
ers are important In this context, services provided by Do-
mestic workers are important in allowing greater degree of
female labour force engagement. However, domestic workers
often provide care services to households by sacrificing qual-
ity care in their own homes. There is a need to recognise their
contribution to the economy and bring ‘value’ to their work
so that it is not merely written off as ‘something that women
do, in the homes of others to ‘help out’.

Domestic work is also often not considered to be ‘real’work,
and domestic workers are not real workers. They are consid-
ered to be ‘one of the family’. There is need to provide social
protection and legal rights that treat workers at par with other
wage workers. There is need for policy to acknowledge that
domestic work is carried out in conditions similar to wage
work but within the confines of the private household.

Domestic work is often undervalued and poorly regulated
and, thus, domestic workers remain overworked, underpaid
and unprotected. Live-in work, in particular, occurs in an iso-
lated, largely non-regulated and privatised environment.
Mobility is heavily restricted and these workers do not have
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extended families or community based support. They are most
vulnerable to physical and sexual abuse, excessively long
working hours and deprivation, often working in isolation
almost like bonded labour, for the live-out workers, the mul-
tiple employers, the informal nature of work arrangements
and wage fixation, and lack of grievance-redressal mecha-
nisms pose acute problems. Besides security of work and
income, women domestic workers need grievance-redressal
mechanisms, skill up gradation, old-age pension and child-
care facilities, at the least.

There is no doubt that social security is an urgent need for
domestic workers. The main issue is how this can be achieved,
ensuring appropriate, efficient and quality services. Extend-
ing social security to the workers in the informal economy,
particularly for women workers, is not merely a matter of ex-
tending existing formal sector schemes to new groups. The
fragmented tasks and the multiple employers pose serious
challenges for designing social security for domestic work-
ers. Besides, domestic workers are commonly subject to dif-
ferent local labour market engagements. The existence of
various layers of recruitment agents, the system of advance
payments and the lack of regulation of employment agencies
add to the complexities in delivering required social and legal
protection to such workers.

In India, domestic workers are largely absent from state policy-
be it labour laws or social policy. They are not therefore, not
entitled to maternity benefits and other social security nor
are their working conditions or hours of work regulated. How-
ever, some efforts have been made. The most recent Unorga-
nized Workers Social Security Act 2008 does cover domestic
workers. In certain states, minimum wages have been, noti-
fied for domestic work. There have been efforts to legislate
for the protection of domestic workers, including a Bill drafted
by the National Commission for Women in 2008. At the state
level, the Maharashtra Domestic Workers Welfare Board Act
2008 and the Tamilnadu Manual Workers (Regulation of Em-
ployment and Conditions of Work) Act 1982 envisage wel-
fare and protection for domestic workers through the welfare
board models.

The experience of welfare boards has been very positive in
India, particularly for reaching social security to workers with-
out a clear employer employee relationship. The advantages
of a welfare fund are many. First, the financing for the funds
does not depend on government budgets but on the sur-
pluses in the particular sector or trade; it is financed directly
from revenue generated from the sector. Second, it has a logic
that is acceptable to all in that the benefits of the trade accrue
to the workers of the trade. Third, it has strong stakeholder
participation. However, one major shortcoming of the exist-
ing funds is that they have not been very effective for women
workers.

Innovative amendments to the existing welfare model struc-
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ture will have to be introduced to make it appropriate for de-
livering social security to the domestic workers. Due to the
person-and locale specific ways in which wage and working
conditions are negotiated by workers, there is urgent need to
decentralise this process and factor in varying geographic
and socio-economic profiles of the areas while setting wage
fixation and working condition norms. At the very least, the
welfare model will need to be changed to make it more
decentralised, deliver more benefits and become more effi-
cient. Some of the proposed bills assign a large gamut of
activities for the welfare boards. Boards are to supervise the
design of norms and programmes for workers as well as be
responsible for facilitating the registration of workers while
monitoring and allocating funds for the benefit of the work-
ers. These are the’ large gamut of activities, and the capacity
of any institution to manage such a combination of tasks
needs to be evaluated.

There is also urgent need to look into other innovative prac-
tices that can be piloted at the locality level, in collaboration
with other local institutions. Resident Welfare Associations
(RWAs), private registered agencies, workers cooperatives
and state programme units can play critical roles. For instance,
the Gender Resource Centres (GRCs) designed by the Delhi
government can become ‘local, single-window facilities for
registration and delivery of benefits. (The GRCs in the slums
of Delhi are envisaged as instruments that bring social, eco-
nomic and legal empowerment of women, particularly those
belonging to the underprivileged sections of society). Resi-
dential area based mechanisms for social security and dis-
pute settlements can also be piloted. Local migration centres,
linked to RWAs or neighbourhood services bureaus, are some
other alternatives. Similar exercises can be made through out
the country for the betterment of D.W’s.Reconceptualising
the legal framework so as to cover the domestic workers is
imperative. The national labour laws need to extend recogni-
tion to domestic work as ‘work’ through its inclusion within
the ambit of minimum wage laws, dispute settlement laws and
social security laws.

The invisibility of domestic workers manifests itself in sev-
eral ways. Not included in the wider notion of a ‘worker’ cat-
egory, they lack the right to claim certain benefits such as
social security or welfare claims, working at home. These
workers have less voice vis-a-vis employers or public au-
thorities than other workers. Organising at the grass roots is
fundamental to finding solutions to the various problems
faced by domestic workers and addressing the myriad vul-
nerabilities that they face. Organising domestic workers, like
other informal workers-for personal. Social and economic
empowerment; to raise their visibility as a group; and to pro-
vide a mechanism for effectively representing their interests
or giving them ‘voice’ in their struggles around immediate
issues is the key to their empowerment. There is need to sus-
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tain and support organisations for domestic workers in order
to improve their bargaining power, wages and voice. Further-
more, organising workers and providing information on ba-
sic entitlements at the local level will boost the ability of the
workforce to negotiate and achieve improved wages and
working conditions.

STEPSTAKEN BY THE GOVERNMENT

The government is considering a slew of welfare schemes,
including health insurance, for domestic workers in the coun-
try, Labour and Employment Minister Mallikarjun Kharge
announced in the Lok Sabha on 27" of July. The minister said
the government was considering the recommendations made
by the task force on domestic workers, which also includes a
provision for providing health insurance to the workers un-
der the Rashtriya Swasthya Bima Yojana (RSBY).

The Government has enacted the ‘Unorganised Workers’
Social Security Act, 2008 for the social security and welfare
of unorganised workers which includes domestic workers.
The National Social Security Board constituted under the
Act has constituted a Sub-Committee of the Board to explore
the extension of Social Security Schemes for unorganized
workers. The said Sub-Committee recommended domestic
workers as one of the categories to be considered for social
security. Accordingly, the Government has set-up a Task Force
to evolve a policy frame work for domestic workers in the
context of regulatory mechanism and providing social secu-
rity. The Task Force has been examining various issues such
as extending coverage of Rashtriya Swasthya Bima Yojana
(RSBY), health and maternity benefits, life and disability ben-
efit, old age pension, etc., to domestic workers. It has held
three meetings on 13th January, 2010, 1st February, 2010 and
25th February, 2010. The Task Force is likely to submit its
Report soon.

This information was given by Shri Mallikarjun Kharge, Min-
ister of Labour and Employment in a written reply to a ques-
tion in the Rajya Sabha today. Extension of the welfare
schemes to the domestic workers including Health and Ma-
ternity benefit RSBY was started on April 1, 2008 to provide
health insurance coverage to Below Poverty Line (BPL) fami-
lies. It provides hospitalization coverage of up to Rs.30, 000
to its beneficiaries based on a system of smart cards. Cur-
rently there are 17,280,964 RSBY smart card holders across
the country.

On the whole the government should have come up with
stringent Acts on domestic workers and full implementation
of programmes at the grassroots level which tends to pull
more children as labourers due to poverty. Will a day come
when these children will be celebrating on children’s day
November 14",

The Government is considering extending the benefits of the
Rashtriya Swasthya Bima Yojana (RSBY) to the domestic
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workers in the country. In their first report, the Task Force on
Domestic Workers has, inter-alia, made following recommen-
dations:

(1) Extension of the welfare schemes to the domestic workers
including Health and Maternity benefit, Death and Disability
benefit and old age benefits.

(i1) Rashtriya Swasthya Bima Yojana (RSBY) should be the
first welfare scheme to be extended to the domestic workers.
The smart cards used under RSBY can later be used to load
other welfare schemes rolled out for domestic workers.

(ii1) Domestic workers should be identified and registered by
the State Labour Department.

(iv) The domestic work should be included in the Central List
of scheduled employment vide a notification under the Mini-
mum Wages Act, 1948 for fixation and enforcement of mini-
mum wages in respect of domestic workers. The State Gov-
ernments which have not fixed minimum wages for domestic
work should fix minimum rates of wages for domestic work-
ers.

(v) Mandatory registration of all placement agencies and in-
dividuals providing placement, sourcing and recruitment ser-
vice relating to domestic work under Shops and Establish-
ment Act.

(vi) Formulation of National Policy for the Domestic Workers.
(Vii) scaling up of the skill and re-skill training program initi-
ated by International Labour Organization.

The proposal to extend RSBY to domestic workers is under
consideration of the Government. One of the recommenda-
tions of the Task Force relates to mandatory registration of all
placement agencies and individuals providing placement,
sourcing and recruitment service relating to domestic work
under Shops and Establishment Act. The recommendations
of the Task Force are being examined.

The Minister of Labour and Employment Shri Mallikarjun
Charge gave this information in reply to a question in the Lok
Sabha. On 27" of July 2010.

Services of maid servants won’t come cheap in future. Be-
sides paying them minimum wages fixed by the government,
you may have to fund their welfare schemes, provide facili-
ties and rights similar to workers in other sectors.

You may also have to pay them overtime, define their weekly
rest periods, fix work time for live-in maids and make addi-
tional payments and arrangements for night work. Chucking
them out won’t be easy, either — you may have to give a
notice before terminating a domestic help.

A task force set up by the ministry of labour and employment
has recommended a ‘code of practice’ to protect rights of
domestic workers. The code covers working conditions, con-
tract of employment, probationary periods, remuneration,
employer-provided accommodation, living conditions, work
time for live-in maids, night work time, weekly rest periods,
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termination of employment, notice periods, etc.

The task force also recommended that women domestic work-
ers be brought under the ambit of sexual harassment and
other gender-related laws by treating households as work-
places. Sources said the recommendations were being con-
sidered by the government for follow-up at appropriate lev-
els. The government is also discussing issues relating to
state governments as most of the action will be in the states
Rights, regulated working conditions, wages and conditions
of employment available to workers in other sectors under
various labour laws are at present not available to domestic
helps, mainly because they work in homes.

Rights, regulated working conditions, wages and conditions
of employment available to workers in other sectors under
various labour laws are at present not available to domestic
helps, mainly because they work in homes. “We were getting
several complaints of exploitation and poor working condi-
tions of domestic workers, besides malpractices by place-
ment agencies. The loopholes need to be plugged for welfare
of domestic workers. They need to be provided social secu-
rity cover,” Anil Swarup, director general of labour welfare
who heads the task force, said.

This could mean employers would also have to pay for the
social security benefits the government may extend to do-
mestic workers. “Till the time domestic workers are provided
legislative protection there is a need for a code of practice
and a national policy for their welfare and to regulate their
conditions of employment. The government can extend its
social security schemes, but it is felt that employers and ben-
eficiaries should also make some contribution,” Swarup said.
The task force has recommended that domestic workers be
identified and registered by state labour departments and
included under state minimum wages notifications.

It suggested that the first target should be to extend the
Rashtriya Swasthya Bima Yojana coverage. The task force
suggested regulating placement agencies by making it man-
datory for them to register, maintain records of domestic work-
ers placed, including details of employers, wages, working
hours, etc.

Their other demands:

1. Domestic workers should be registered under the state
board.

2. They should be given medical insurance, pension, mater-
nity benefit and children’s education.

3. The board should convene an emergency meeting to re-
view the issue of provision of social security to vulnerable
domestic workers.

DWU is investigating ways to get the government to hold
employers accountable even in the informal economy. Can
that be done by legislation or regulation, if not by collective
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bargaining? It’s a critical question for all workers’ centers,
and for all lawmakers.

It’s also becoming a more broadly relevant question every
day. As our economy continues shifting toward service and
information industries, more and more formerly middle-class
and white workers have seen their jobs similarly
“contingentized” as domestic workers and day laborers. As
employers load up on temporary, subcontracted and part-
time workers rather than full-time employees, they avoid pay-
ing into Social Security and providing unemployment insur-
ance, health coverage, and workers’ compensation. The can
even avoid providing vacation or sick days.

CONCLUSIONSAND SUGGESTIONS

1. Workers engaged in the urban informal sector form the bulk
of the urban poor.

2. Workers in this sector get low wages or if they are self-
employed, their income is meagre. This implies that their liv-
ing conditions are low and, if employed, their wages are less
than the stipulated minimum wages. There are hardly any
regulations on their working conditions and social security is
virtually non-existent.

3. A large section of this population consists of low-skilled
rural migrants or migrants from smaller towns. Hence, for these
people, right from the time of their entry to the city they be-
come a part of the informal sector as they have neither the
skills nor the opportunities to enter better-paid and more se-
cure formal sector jobs.

4. They thus move from one level of poverty, at their place of
origin, to another level of poverty, at their destination. At the
same time there is a growing section of workers in the formal
sector who have lost their jobs and are compelled to work in
the informal sector. For these people and their families this
change means a reduction in their standard of living and inse-
cure, unregulated employment.

5. Ultimately, things can and will change only if those who
employ domestics accept that these workers are first of all
workers and not “servants”. That they are individuals with
rights like any other person. That they should be paid a fair
wage. That they deserve time off. That they too have families
to care for. That they should not lose wages when they fall
sick. That they are valued human beings without whom our
lives would be impossible. Such a change of attitude cannot
be legislated.

On the whole the government should have come up with
stringent Acts on domestic workers and full implementation
of programmes at the grassroots level which tends to pull
more children as labourers due to poverty. Will a day come
when these children will be celebrating Children’s day on
November 14? There is urgent need for devising social pro-
tection mechanisms for domestic workers in India. The rea-
sons for this are several. First, domestic service is the largest
sector for female employment in urban India. Around 3.05
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million women in urban India are employed by private house-
holds. Thus, the working conditions and social protection
needs in this form of work, with respect to women’s work and
welfare, are of concern. Second, informality is a dominant
feature of domestic work. Practically 99.9 per cent of workers
engaged in private households are informal workers and, thus,
with very little social protection. Third, it is a fast growing
sector-the number of women engaged by the’ sector has in-
creased by 222 per cent since 1999-2000. Growing
urbanisation, feminisation of labour and increasing numbers
of nuclear families are some of the primary reasons for the
exponential growth of this sector. Fourth, women form the
dominant share of workers in the sector. This is a result of a
long-striding perception that domestic work is ‘woman’s
work’, requiring no skills or training and is, thus, severely
undervalued. And, finally, most domestic workers are from
‘backward’ communities, tribal villages or scheduled caste
communities, carrying the combined burden of caste, class
and gender hierarchies.
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Introduction

In recent years the amount of research on physiological and
psychological consequences of environmental stimuli per-
ceived to be stressful has increased but, research on the prob-
lems of adolescent period has been modest. Today, PUC stu-
dents are experiencing complexities of fast growing era and
their pressures. Thus PUC students are constantly pressur-
ized to accomplish more and more in less and less time, where
students’ capacities are severely taxed. When this happens
the students perceive that they are in endangering their physi-
cal or psychological well being. These events are nothing but
stressful life events.

Stress is universal human experience. Both pleasant and un-
pleasant experiences can have stressful components. Stress
forms an unseparable part of life and upto a degree may be
essential for adequate personality development. However, if
these stressors become too sever or too numerous they may
affect the psychological equilibrium, producing maladaptive
patterns of behaviour and possibly psychological disorders.
Stress refers to a state of imbalance within an organism that is
elicited by an actual or perceived disparity between environ-
mental demands and the organisms capacity to cope with
these demands and is manifested through variety of psycho-
logical, emotional and behavioural responses. The response
syndrome occurs as a result of organisms exposure to envi-
ronmental demands or stressors. The conditions of the social
and physical environment operate as stressors to the extent
that they exceed on organisms adaptive resources (Lazarus,
1966; Salye, 1956). These annoying conditions and unpleas-
ant events are often said to be stressful life events.

Empirical evidences suggest that cumulative life stressors
increases risk for emotional and behavioural problems. These
cumulative stressors may occur in the life of students of PUC
at different contexts (Aneshensel, 1992; Cohen and Gordon,
1995; Kesseler et al., 1997; Jackson and Warren, 2000). This
subjective perspective focuses on the student’s perception
of his or her experience related to his/her environmental de-
mands. The majority of the stressors identified in sophomore
period were related to new responsibilities, feeling over loaded
with too many things to do and learn (Abousiere, 1994; Lipore
et al., 1997, Sarafino and Ewing, 1999, Misra and McKean,
2000) and social relations (Ross et al., 1999). Although these
survey researches provide a global context that they do not
identify specific everyday circumstances where subjective
stress is most likely to be experienced and therefore do not
pin point areas for intervention.
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Review of literature mean that there is a need to study stress-
ful life events among sophomores, because in industrialized
societies, adolescence, includes a lengthy interval of educa-
tion, career training and adult role acquisition. Increasing
independence from parents during this interval provides ado-
lescents with increasing opportunities to explore behaviours,
roles, attitudes and values (Erikson, 1968). Due to this sopho-
mores may experience stressors by getting confused in mak-
ing use of the increasing opportunities. Hence there is a need
to guide PUC students to manage the stressors. Therefore
the present study was designed to study the stressful life
events among female students of pre university courses.

Methodology

Size of the Sample

This is an ex-post facto research design study. The sample
comprising of 217 female students of both PUCT (N=112) and
IT (N=105) year within the age group of 16 to 19 years was
taken from five colleges of Bidar city. Twenty per cent of the
total female students present at the time of testing were se-
lected randomly.

Material Used

Stressful life events schedule: The schedule (Biradar, 2007)
consisted of 100 life events. The events were related to fam-
ily, peer, academic, physical health and psychological aspects.
For each event four alternative answers such as always stress-
ful, sometimes stressful, rarely stressful and never stressful
with the scoring 4, 3, 2 and 1 respectively were given to as-
sess the level of stress created by each event. The schedule
was pre-tested on 45 PUC II year students. The test-retest
reliability of the schedule was 0.867 and it was significant at
0.01 level.

Procedure

The data collection was carried out with the prior permission
from the principal and the class teacher to get the responses
from the selected female students of PUC I and II year of arts,
science and commerce of each college. The selected students
of each class and course were made to sit in one hall and
rapport was established with them. They were also informed
that the information given by them would be kept under strict
confidence. The students were instructed very clearly about
the pattern of answering to each item of the questionnaire.
The necessary clarifications were provided to the students
as and when they raised doubts while answering the state-
ments. The data were subjected to ‘t’test and rank analysis.

Results and Discussion
Feeling “stressed” is pervasive for college age students
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(Rawson et al. 2001), it means that as the adolescents enter
from high school life to college life there is every possibility
of increasing stress. Because during PUC, students have to
adjust with the college environment., with the various as-
pects of development such as physical, psychological, emo-
tional, adjusting with the peer group, and also there is a need
to develop commitment and high exploration to meet the ex-
pectation and demands of the society. In this process of de-
velopmental adjustment, some times students experience fail-
ure in meeting these demands, as a result there is possibility
of perceiving these experiences as stressful. Therefore in the
present study an attempt was made to study the stressful life
events among female students of pre-university courses.

The results of Table 1 revealed that there was no significant
difference between female students of PUC I and II year on
stressors of family relations (t=1.122NS), peer relations
(t=1.027NY), academic aspects (t=0.540NS), physical health
(t=1.182NS), psychological aspects (t=0.481NS) and stress
(t=0.698NS). From these results it was found that female stu-
dents of both PUC I and Il year had experienced more or less
similar level of stressors in family relations, peer relations,
academic aspects, physical health, psychological aspects and
stress. This may be due to the fact that period of PUC in-
cludes demanding of high percentage in performance, career
choice and adolescent role acquisition. During this period,
increasing independence from parents provides adolescents
with increasing opportunities to explore behaviour roles, atti-
tudes and values. Due to this both PUC I and II year female
students might have experienced same level of stress. These
results support to the study of Erikson (1968).

Stressors of family relations

In family relations, father related stressors, such as expecta-
tion of father to follow strict schedule in day to day activities
by the student (18.40%) was the first order stressor and too
much pressure by father to do best in all the subjects (17.10%)
was the second order stressor experienced by the female stu-
dents of PUC. Followed by argument between father and
mother (7.80%) and also father and student (6.00%), father
living away from family (5.10%) as the third order stressors.
The least contributors to stress always were negligence of
father (2.80%) and strictness of father (2.80%), criticism of
father (1.40%), and father’s objection to friendship (1.40%).
The stressors related to mother (Table 2) like, expectation of
mother to follow strict schedule in day to day activities by the
student (16.10%) was the first order stressor experienced by
the students. Too much pressure by mother to do the best in
all the subjects (6.90%), and objection of mother about friend-
ship (6.00%) were second order stressors. And argument of
mother with father (5.50%), strictness of mother (5.50%),
mother living away from family(5.50%), argument between
the mother and student (5.10%), were third order stressors.
The last stressor experienced was loosing temper by mother
(3.20%).
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From this study it is very clear that the stressors related to
father and mother had contributed about 18 per cent and 16
per cent of the students respectively, but remaining 82 per
cent and 84 per cent of the students had not been influenced
by the father and mother related stressors always. This may
be because the competition in educational area is increasing
day by day and all the parents expect their children to score
good marks in PUC examination, so that their children can get
admission into good professional courses or admission in
the reputed institution for further education. Therefore they
make their children to fallow strict schedule in day to day
activities and put pressure on them to do the best in all the
subjects, so that they should not waste their time in other
activities instead of reading.

Among brother related events (Table 2), criticism of brother
(5.50%), the argument of student with brother (5.10%), were
always experienced by the students as first order stressors.
Followed by death of brother (3.20%), expectation of brother
to do everything for him (2.30%), short temperedness of
brother (2.30%), superiority of brother (2.30%), and non-af-
fectionate talking by brother (2.30%) were second order stres-
sors. The last order stressor experienced by the female stu-
dents of PUC were, getting angry by brother (1.80%), brother
had left home (1.40%), brother would not give his materials to
the student (1.40%). The fact is very clear that brother had
also contributed about 6 per cent of the students in develop-
ing stressors always but remaining 94 per cent of the stu-
dents were not experiencing always stress by the other re-
lated stressors.

The sister related stressors (Table 2) like, getting angry by
sister (7.40%) was experienced by female students as first
order stressor. Followed by superiority of sister (4.10%), talk-
ing against by sister (3.20%), expectation of sister to do ev-
erything for her (3.20%), and non-affectionate talking by sis-
ter (3.20%) as second order stressors. And non co-operation
of sister (2.80%), argument between the sisters (2.30%), sis-
ter would not give her materials (1.80%), and criticism of sis-
ter (1.80%), were the last order stressors experienced by the
female students of PUC.

The present study makes it clear that sisters also contributed
about 7 per cent of the students in developing stress always
and remaining 93 per cent of the students had not been al-
ways influenced by sister related stressors always. The
brother related stressors and sister related stressors (Table
1) clarified that the brother and sister were the main contribu-
tors to the stressful life events among female students of
PUC. This may be due to the fact that children try to develop
their own identity and separate emotions from siblings and
parents and showing interest in peers and friends. This de-
velopment may lead to the decrease in interaction between
the siblings and this inturn may lead to the less intensive
relationship between siblings. These results support to the
studies of Dunn et al. (1994), Buhrmester and Furman (1990).
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The results of other events (Table 2) revealed that financial
problem was experienced by the students (14.10%) as first
order stressor, followed by problem created by relatives
(5.10%)) as second order stressors. The least contributor to
stress always among female students of PUC was death of a
close relative (1.80%).

The fact is very clear that the other family events had also
contributed upto 14 per cent of the students in developing
stress always but remaining 86 per cent of the students had
not been influenced by the other family events related stres-
sors always. This may be because sophomores have some
extra financial commitments. Sometimes they yield to the peer
pressure, which results in extravagant behaviour and depen-
dence on parents. This stress is the result of dependence on
the parents and demands of the peer acceptance (Clare and
Mark, 1998).

Stressors of peer relations

To most sophomores, popularity means having a large num-
ber of friends. As they grow older, the kind of friends they
have becomes more important than the number. However,
values regarding the “right” kind of friends tend to change
from one year to another, depending on the values of the
group with which they are identified at the time. Sometime if
these sophomores are not accepted by the peer group, or if
they are not popular in their peer group then it acts as a
stressful life event in the life of sophomores.

The results of Table 3 revealed that the stressor of peer rela-
tions such as student was in love with friend was experienced
by the students (23.00%) as first order stressor. Followed by
argument with friend (12.00%) and joining of the friend to a
new group of friends (10.10%) as second order stressor. Mov-
ing away of friend (7.80%) and too much expectation of friend
were (7.40%) third order stressors and death of a best friend
(4.60%), getting angry by friend (4.60%), broke up of friend-
ship with boy (4.10%) were fourth order stressors. The last
order stressors experienced by female students of PUC were
broke up of friendship with a girl (2.80%), criticism of friend
(2.30%), student’s friendship was denied by a group of friends
(1.80%).

The present study makes it clear that peers had also contrib-
uted to stress always among 23 per cent of the students but
remaining 77 per cent of the students had not been experi-
enced stress always by the stressors of the peer relations.
This may be because of the forming a new and mature rela-
tionship with members of the opposite sex and playing an
approved role for their own sex is important during the period
of sophomore. Thus they have to develop new attitudes to-
wards members of opposite sex and they have to adjust with
the new peers, acceptance and rejection by the peer group all
these leads to the development of stress among students.
The results supports to the study conducted by McCreary et
al. (1996).
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Academic stressors

Another important source of stress among sophomores is
academic experiences. The vocational interests of adoles-
cents generally influence their attitude towards education.
Academic stress has emerged as a significant mental health
problem in adolescents in recent years. Anxiety about exami-
nation and competitiveness in college cause stress and ten-
sion in students. Consequently they feel worried and frus-
trated (Bhattacharji, 1989). The results of academic stressors
(Table 4) evidenced that problem of English language (21.20%)
was the first order stressor experienced by the students. Fol-
lowed by not punctual in studies (13.80%) as second order
stressor and postponing the studies (10.60%) getting low
marks in the examination (9.70%) were the third order stres-
sors. The student was not selected in the team of college
(5.50%), and not able to adjust with the college environment
(5.10%) were the fourth order stressors. The last order stres-
sors experienced by the students of PUC were student failed
in the previous year (3.20%), getting into trouble in the class
(2.80%), partiality done by the teacher (2.80%), and argument
of the student with the teacher (1.80%). The fact is very clear
that academic stressors had contributed to stress always
among 21 per cent of the students but remaining 89 per cent
of the students had not been influenced by the academic
stressors always. This may be due to the language problem
and no involvement in the studies regularly and habits of the
students. These results supports to the studies conducted
by Mischel (1974) and Elder (1979).

Stressors of physical health

The period of adolescence results in variations in physical
changes and many adolescents experience Body Cathexis or
satisfaction with their bodies. However, sometimes they do
experience more dissatisfaction with some parts of their bod-
ies than with other parts. This failure to experience Body-
Cathexis is one of the causes of unfavourable self-concept,
which may be a potential source of stress. The results of
Table 5 showed that the stressors related to physical health
such as, feeling tiered (6.50%), developing the problem of
pimples (5.50%), and experiencing headache (5.50%) were
the first order stressors .Followed by developing the prob-
lem of physical appearance (3.70%) menstruation (3.70%) and
backache (3.20%) as second order stressors. Having the prob-
lem of vision (2.80%), under weight (1.80%), bodily pains
(1.80%), and mouth ulcer (1.80%) were the last order stres-
sors experienced by the female students of PUC.

About 7 per cent of the students had experienced stress al-
ways due to physical health stressors but remaining 93 per
cent of the students had not been experienced the stressors
of physical health. This might be because of the fact that
many adolescents experience satisfaction with the variations
in physical changes. However, sometimes they do experi-
ence more dissatisfaction with some parts of their bodies
than with other parts. This failure to experience body cathe-
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xis may be potential source of stressor. These results support
to the study conducted by McGrath and Patrick (1999).

Psychological stressors

Adolescence is an age where these adolescent female stu-
dents have to develop new social relationships and play dif-
ferent social roles in the society and thus the adolescents
experience psychological stressors. In the present study re-
sults of Table 6 showed that, experiencing unnecessary fear
(7.80%) was the first order stressor experienced by the stu-
dents of PUC. Followed by experiencing unnecessary ten-
sion (2.50%) as the last order stressor. This study clearly
express that the psychological stressors had contributed to
stress always among 8per cent of the students remaining 92
per cent of the students had not been influenced by the psy-
chological stressors always. This may be because some stu-
dents of PUC might have been experiencing frustration, de-
pression and more tension. These results supports to the
studies conducted by Anand et al. (2001) and Patric and
Melanie (1999).

Conclusions

* The female students of PUC I and II year had experienced
more or less similar level of family relation stressors, peer
relation stressors, academic stressors, physical health stres-
sors, psychological stressors and overall stress.

* About 14 per cent of the female students had experienced
family related stressors always but remaining 86 per cent of
the students had not been experienced the family related stres-
sors always.

* 23 per cent of the female students had experienced peer
related stressors always, but remaining 77 per cent of the
students had not experienced the peer related stressors al-
ways.

* About 21 per cent of the female students were experienced
academic stressors always but remaining 89 per cent of them
had not been experienced academic stressors always.

* The stressors related to physical health had contributed to
stress always among 7 per cent of the students but remaining
83per cent of the female students had not experienced the
physical health stressors always.

* Whereas psychological stressors had contributed to stress
always among 8per cent of the female students but remaining
92 per cent of them had not been experienced psychological
stressors always.
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Table 1. Comparison between female students of PUC I and Il year on stressful life events

SI. No.| Component of stressful life events| PUCI(N=112) PUCII (N=105) ‘t’ value
Mean SD Mean SD

1 Family relations 6640 11.50 | 64.76 9.90 1.122NS
2 Peer relations 20.28 396 19.77 336 1.027NS
3 Academic aspects 18.61 3.54 18.32 441 0.540NS
4 Physical health 31.50 434 3220 462 1.182NS
5 Psychological aspects 5.19 1.35 5.29 1.66 0481NS

Stress 143.64 26.46 144.65 2395 [ 0.698NS

NS-Not significant

Table 2. Status of the female students of PUC on stressors of family relations

SI. No. | Stressful life events Stress always
Girls N=217
Father
1 My father expects me to follow strict schedule in day to day activities 40(18.40)
2 My father puts too much pressure on me to do the best in all the subjects 37(17.10)
3 My father argues with my mother 17(7.80)
4 I argue with my father 13(6.00)
5 My father looses temper with me -
6 My father is too strict with me 6(2.80)
7 My father objects about my friendship 3(1.40)
8 My father is living away from me 11(5.10)
9 My father criticizes me 3(1.40)
10 My father neglects me 6(2.80)
11 My father is separated from us -
Mother
12 I argue with my mother 11(5.10)
13 My mother expects me to follow strict schedule in day to day activities 35(16.10)
14 My mother puts too much pressure on me to do the best in all the subjects 15(6.90)
15 My mother looses temper with me 7(3.20)
16 My mother argues with my father 12(5.50)
17 My mother is too strict with me 12(5.50)
18 My mother is living away from me 12(5.50)
19 My mother objects about my friendship 13(6.00)
20 My mother neglects me -
Brother
21 I argue with my brother 11(5.10)
2 My brother criticizes me 12(5.50)
23 My brother expects me to de everything for him 5(2.30)
24 My brother talks against me -
25 My brother is short tempered with me 5(2.30)
26 My brother has left home 3(1.40)
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27 My brother gets angry with me 4(1.80)
28 My brother acts superior to me 5(2.30)
29 My brother will not give his materials to me 3(1.40)
30 My brother will not share any experiences with me -

31 My brother is no more 7(3.20)

32 My brother will no talk to me affectionately 5(2.30)
Sister

33 I argue with my sister 5(2.30)

4 My sister gets angry with me 16 (7.40)

35 My sister talks against me 7(3.20)

36 My sister expects me to do everything for her 7(3.20)

37 My sister will not share any experiences with me -

38 My sister will not give her materials to me 4(1.80)

39 My sister has left home -

40 My sister criticizes me 4(1.80)

41 My sister is short tempered with me -

%) My sister acts superior to me 9(4.10)

43 My sister will not cooperate with me 6(2.80)

44 My sister will not talk to me affectionately 7(3.20)
Other family events

45 I experience financial problem 32(14.10)

46 Our relative creates problem 11(5.10)

47 My close relative is expired 4(1.80)

48 My family member met with an accident -

Note : Figures in the parentheses indicate percentage
Table 3. Status of the female students of PUC on stressors of peer relations

SL No. Stressful life event Stress always
Girls N=217

1 I'am in love with a friend 50(23.00)

2 My friend has joined new group of friends 22(10.10)

3 I argue with my friends 26(12.00)

4 A girl has broke up friendship with me 6(2.80)

5 My best friend is no more 10 (4.60)

6 My friend has moved away 17(7.80)

7 My friend expect too much from me 16(7.40)

8 My friend/friends criticizes me 5(2.30)

9 My friend pressurize me to smoke -

10 My friend/friends get angry with me 10(4.60)

11 A group of friends deny friendship with me 4(1.80)

12 A boy has broke up friendship with me 9(4.10)

13 My friend pressurize me to take drug -

14 My friend pressurize me to drink alcohol -

Note : Figures in the parentheses indicate percentage
Table 4. Status of the female students of PUC on academic stressors

Sl.No. | Stressful life event Stress always
GirlsN=217

1 I have the problem of English language 46(21.20)

2 I am not punctual in studies 30(13.80)

3 I post pone my studies 23 (10.60)

4 I get low marks in the examination 21(9.70)

5 I am not able to adjust with the college environment 11(5.10)

6 I miss classes 3(1.40)
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7 I get into trouble 1n the class 6(2.80)

8 Teacher has done partiality with me 6(2.80)

9 I am not selected in the team of the college 12 (5.50)

10 I argue with teacher/teachers 4(1.80)

11 I am criticized by the teacher/teachers -

12 I am sent out of the class -

13 I failed in the previous year 7(3.20)

Note : Figures in the parentheses indicate percentage
Table 5.Status of the female students of PUC on stressors of physical health

SI.No. | Stressful life event Stress always
GirlsN=217

1 I have developed the problem of pimples 12 (5.50)

2 I am under weight 4(1.80)

3 My physical appearance is not good 8(3.70)

4 I experience dizziness -

5 I feel tired 14(6.50)

6 I'am anemic -

7 I feel sleepy in class -

8 I experience headache 12 (5.50)

9 I have the problem of sleeplessness 3(1.40)

10 I experience back ache 7(3.20)

11 I have the problem of vision 6(2.80)

12 I have the problem of bodily pains 4(1.80)

13 I have the problem of sneezing -

14 I have the problem of kidney -

15 I met with an accident -

16 I have developed the problem of mouth ulcer 4(1.80)

17 I have the problem of respiratory system -

18 I have the problem of hearing -

19 I have developed the smoking habit -

20 I have the problem of digestive system -

21 I have developed the menstrual problem 8 (3.70)

Note : Figures in the parentheses indicate percentage

Table 6. Status of the female students of PUC on psychological stressors

SI. No. Stressful life event Stress always
GirlsN=217

1 I experience unnecessary tension 5(2.50)

2 I experience unnecessary fear 17(7.80)

3 I have developed the eating disorder -

4 I have attraction of opposite gender -

Note : Figures in the parentheses indicate percentage

S.E.S.E.P.H.C.M:-04

EMPOWERMENT OF SELF HELP GROUPS THROUGH VALUE ADDITION OF FINGER
MILLETS

D.Vijayalakshmi, K.Narayana Gowda, Babu RM Ray, KV.Jamunaand Jyoti T.Sajjan
(University of Agricultural Sciences, GKVK, Bengaluru-560 065)

Introduction: Empowering women needs a holistic approach in agricultural activities. SHGs in rural India are causing a
to participate in decision making in the household, commu- silent revolution not only in terms of providing access to
nity and local domestic sector to take up leadership position micro credit to communities but also in contributing towards
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a greater sustainability in agriculture in various ways, in-
cluding through a better use of marginalized local agro
biodiversity. In this backdrop, the present work aims at em-
powering SHGs through processing and value addition ac-
tivities.

Methodology:

The methodology involved quantitative as well as qualitative
assessment conducted in Tubagere Hobli of Doddabalapur
taluk, Bengaluru rural 2005-2010 in the frame work of the project
funded by DBT-RBRC project by covering 272 SHGs, each
group comprising of 19-20 women. The quantitative data was
collected with the help of semi-structured interviews. The
format covering questions relating to the family income, sav-
ings and loan schemes available. Secondary information was
collected from books, ledger and registers maintained by
SHGs. The data on socioeconomic status included the age,
literacy level of women, family size, occupation, land hold-
ings and family income. Dietary pattern was assessed by 24
hour recall method. Sets of pre-standard vessels were used to
obtain estimates of raw and cooked foods consumed by the
subjects. Subsequently, the individual consumption of nutri-
ents like energy, protein, fat, iron and calcium were calculated
using food consumption table and compared with the recom-
mended dietary allowance (NIN 2010) and the adequacy of
nutrients was calculated as per the method by Thimmayamma
et al., (1987) for the food stuffs and nutrients.

Results and Discussion:

Table 1.Socio-demographic profile of women of SHGs
(N=4050)

Variables Category Respondents
Number Percentage
Age 21-25 2900 72
(Years) 26-35 745 18
3640 405 10
Education [lliterate 1836 4533
Primary 955 23.58
Middle 658 1624
High School 578 14.27
Pre-University | 15 037
Degree 8 0.19
Post Graduate | - -
Occupation Housewife 1810 45
Laborer 2240 55
Type of Family| Nuclear 3610 89
Joint 440 11
Family size <5 3530 87
6-10 517 13
>10 3 0.07

The socio-demographic profile of the members of SHGs is
presented in table 1. The age profile indicated that the SHG
members belonging to the age group of 21-25 years formed
the largest class (72%) followed by that 0f26-35 years (18%).
With regard to literacy, 45.33% of members were illiterate, 23.58
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% having primary school level literacy,16.24% having middle
school,14..27% of members were high school, only 0.37 to
0.21% of the members were Pre-university and degree re-
spectively. Occupation pattern indicated that majority of them
were laborers (55% and 45%) of them are housewives and the
family size was less than 5 members in 87 % of the samples.
The results also showed that 87% of families were nuclear.
Out of 4050 farm women 1713 women were registered mem-
bers of SHGs.

The training programmes focused on processing and value
addition of ragi, maize, baby corn, tomato and jack fruit prod-
ucts. Altogether 1713 SHGs members were trained of which
150 were selected for detailed skill development in process-
ing, value addition and marketing of value added products.
Secondly intensive training on value added product both on
and off the campus were conducted to select the suitable
products having commercial potential for income generation
activities and to facilitate enterprise building by the SHG
women. Further training was also imparted to these women
on nutrition education, importance of value addition in food
products, Hazard Analysis and Critical Control Point
(HACCP), handling of milling equipments, labeling, branding
and marketing of the product. The impact of the training
programme on the empowerment of women was also as-
sessed.

Dietary pattern of SHG families
Table 2.Mean nutrient intake of rural women in comparison
with RDA

Nutrients | RDA* | Nutrient Intake
Bench % End of %
mark year |Adeq |the project| Adeq
Mean uacy |Mean uacy
Energy
(kcal) 2225 |1858 83.50 1940 &7
Protein
(g) 50 44.5 89.00 |52 104
Fat (g) 20 15.5 7750 |17 &5
Calcium
(mg) 400  [680 120  [696 174
Iron (mg) (30 15 50 2 73

(*Gopalan et al.,1996)

Table 2 shows that the mean intake of nutrients by SHG women
after the intervention viz. energy, fat and iron were increased
compared to bench mark year and on par with the recom-
mended dietary allowances RDA (Gopalan et al., 1996), this
may be due to knowledge of nutrition imparted during inter-
vention period.

[17¢]
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Table 3.Training Programmes conducted both at GK.V.K and project area during 2005-2010

S1No. Year Name of Training Programme/Field day/Field Visits No. of Participants
1 2005-2006 Value added products in from ragi 85
2 2006-2007 Improved functioning of SHGs. Ragi malt preparation in each village

covering five panchayaths 369
3 2007-2008 Interaction meetings, Improved functioning of SHGs. Ragi malt

preparation in each village covering five panchayaths 684
4 2008-2009 Ragi malt preparation in each village covering five panchayaths,

and follow-ups 313
5 20092010 Ragi malt preparation in each village covering five panchayaths,

follow-ups. Establishment of Sales outlet including bakery and

agro processing centre 262

Total 1713

Table 3 shows the number of participants participated in the training programmes and meetings. Totally 1713 SHG women
participated in the meetings and trainings programmes conducted by the RBRC project.
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Table 5 shows the general awareness of the subjects with
respect to nutrition, health and awareness of marketing of
ragi products was assessed with the help of schedule. The
table ravels that majority of the women were not aware of
balanced food and micronutrients deficiencies. However post
education session showed increase per cent of knowledge
(32% to 84%) with an enhancement from 24.6 to 83 per cent on
above aspects. Hence nutritional education to the rural women
is important in the dissemination of knowledge and for creat-
ing awareness about the trends in marketing.

Imp=xet af Empawenmant af SHG waimain
u Bafomnm  m AMSr

fg f"f

F1g.2 Impact of Empowerment of SHG women

From fig2, it is evident that the results of the intervention
introduced by RBRC had an impact on the development of
skills, increase in self confidence, leadership qualities, em-
powerment and attitude in expansion of the enterprise played

an important role in boosting the income generating activi-
ties pursued by the women

Employment generation:

Presently it has created employment to SHG women, and they
are selling 12 value added products such as Nutridrink, Ready
to drink ragi malt, Chakkuli, Mixture (Hot mix), Kodubale, Bis-
cuits, Chat-pat, Halva, Vermicelli, Murukku, Pie, Pedha,
Sandige and bakery products under the brand name UTHAM
through an sales outlet named “Bhumika Bakery & Sweets”
which was opened by the SHG women with the support of
project at Hadonahalli, Doddabalpur taluk, Bengaluru Rural
District.

Conclusion:

From the study the it is reavealed that SHG women were able
to generate substantial income used towards their own fam-
ily welfare. The training interventions by the RBRC project
played a stetergic role by increasing self confidence of SHGs
in undertaking small scale food processing of value added
products of ragi and capacity building of women at the vil-
lage level and also changed in their nutrient intake.
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INTRODUCTION

“Life style is not a fixed role or part an individual plays in
life, but rather a style of living that is formed after the indi-
vidual has made choices based on a wide range of options...”
e The distinguishing feature of a life style is based on the
question of “choice,” because during the assessment of a
choice or the process of forming a decision, there is no single
organization or institution that aims at individual choice mak-
ing in life to suit his fascination & compete the world.

e Philosophy of modern sciences is usually divided into
branches of “natural science” and “social science,” each rep-
resenting “objective/ subjective” paths in the search for truth,
and having obvious differences in terms of epistemology and
methodology.

e Individuals are conditioned by society in terms of how they
perceive and interpret the world, and how they feel about
certain people and things.

e Knowledge is often seen as gleaned from ways by which
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people interact with the world, the way people perceive wis-
dom filtered and interpreted by larger social forces.

e Sociologists have observed that the combination of spe-
cific symbols and meanings — a hierarchy and identification
behind our behavior empowers the all round development of
the persona...

¢ Under such ambiguous and unstable social environments,
the boundaries between nature and culture, certainty and
risk have increasingly blurred, and people are forced to make
choices about their lives without any clear guidelines.

o Aesthetic education within its social and historical context,
explores background with factors moulding globalized cul-
tural economy, globally bound mankind.

e Economy and culture are the two closest matters related to
human beings in the social world.

e Cultural economy has gradually taken shape under the in-
fluence and interaction of the two forces.

e “Culture industry” is not only a mainstream concept, but

O
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has become an economic strategy and goal - seethe, pursued
by many countries, nations globally.

e The traditional binary oppositions of culture/ commodity,
popular/refined, cognitive/aesthetic, rational/emotional define
the unexplored terrains of cultural education.

e In addition, traditional opposing binary modes such as bor-
der/ central, developed/ undeveloped are inadequate to de-
scribe the complex, overlapping, and dispersed political, eco-
nomic and cultural phenomena around the globe.

e The combination of culture and economy has given con-
sumption more meanings than consumption itself.

¢ The overlapping interactions between culture and economi-
cal society development and human beings desirous crave of
aesthetics; the two arenas are undergoing subtle changes.
¢ The relationship between cultural production and consump-
tion, and its momentum on culture and arts institutions high-
lights the thin line between reality & individual potentates’
everlasting dynamic impressions.

e A scholastic persona is attributed on the bias of traits of
ethnicity & legacy of a genre of Passover traditions, Zen and
liberal motivated rationalism.

PRIMARY EDUCATION

The main objectives of primary education are the following,

e To equip pupils with knowledge, skills, values and attitudes
to enable them to be literate and able to count,

¢ To be equipped with requisite competencies for successful
secondary education;

e To foster social, emotional, spiritual, cultural, physical and
intellectual development of every individuals;

e To provide experiences that enable pupils to function at
their maximum potential;

e To foster individuals ability to think critically for the society
and the nation;

e To develop an appreciation for democratic system of
government;

e To help individuals to become responsible citizens and
productive members of society;

e To develop national pride & awareness;

e To teach individuals skills of adaptation to cope for the
demands of a changing world;

e To lay a foundation for further education and lifelong
learning;

SECONDARY EDUCATION

Secondary education aims at,

e Providing individuals with knowledge, skills, attitude and
values which will develop their employment skills thus
preparing them for the competitive world ;

e Preparing individuals to function as responsible citizens in
a democratic society;

e Inculcating in each individual a positive vibe of healthy
work attitudes ,and a deep sense of national pride;

e Providing the basis for further informal inculcated educa-
tion and lifelong learning;
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¢ Providing the skills, ability required to function in the world
of science and technology.

OBJECTIVES : DOMAINS OF CONCERN

¢ Effective long-term solutions need an integrated approach
which includes social economic, regulatory and ecological
aspects.

e Resolving environmental issues requires active participa-
tion by the whole community.

e The following objectives, to be realized in individual, growth
and development, are pursued,

¢ Appreciation and understanding of historical, cultural, eco-
nomic, political and social background of the nation.

e Appreciation and commitment to rights, privileges and re-
sponsibilities of citizens in a democratic society, with par-
ticular reference to respect for self and others;

e Ability to think creatively and rationally, through clear ar-
ticulation of speech and writing;

e Pursuit of excellence in education and industry;

e Basic literacy and numeric skills and a yearn for lifelong
learning;

e Appreciation and utilization of principles of science and
technology;

¢ Profound appreciation of environment - both natural and
social;

e Ability to apply principles for sound, physical, mental, emo-
tional and spiritual health.

e Low level of professionally trained principals at both
primary and secondary levels;

e Insufficiency of secondary and tertiary education
opportunities;

e Influence of cultural penetration resulting in the erosion of
traditional values and the concomitant increase in socially
deviant behaviour of students;

e Widening gender disparities in local and external
examination performance.

MAIN PRIORITIES TO EFFECTUATE PRIMARY EDUCA-
TION PROCESS

e Access to and improved quality of basic education & vo-
cabulary

e Increased internal efficiency of the education system

e Teacher ICI training

e Technical and vocational education training (TVET);

e Computer education and legislative reforms.

e Concomitantly, the main goals of education are the follow-
ing:

¢ Promotion of justice and equality - as gender, geographic
location, social ,class, age, ability - and a harmonious, demo-
cratic, national, critical and creative approach to life;

¢ Development in individuals of intellectual skills / excellence
necessary for civic competence;

¢ Enhancement of individual capacity for independent thought
and critical analysis;

¢ Expansion of knowledge through research and scholarship;
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e Development of the productive capacity of individuals to
meet manpower needs of the economy;

e Development of appropriate values and behaviours that is
consistent with the ethos of the nation.

e Development of appreciation of the country’s cultural
heritage and an awareness and understanding of the culture
of other societies;

o Ability to select and prepare for occupational activities.

INITIATIVES TOAFFIRM LITERACY IN THE RURAL FRON-
TIERS

e Restructure management of the Ministry of Education and
training of senior management staff;

e Enhance the quality of teachers and learning through up-
grading basic teacher training and strengthening in-service
training for teachers;

e Provide a better supply of instructional materials;

¢ Establish educational testing and measurement capacity to
monitor students performance;

e Instituting nationwide standardized tests in maths and En-
glish in primary & secondary education

e Develop educational materials production capacity in the
Ministry of Education;

e Provide additional places at secondary level

e Upgrade infrastructure in selected primary and secondary
institutions.

NON-FORMAL/INFORMAL EDUCATION

e The non-formal / informal education is intended for priority
individuals embittered of primary and/or secondary educa-
tion — to be a class inferior with regard to social and employ-
able skills attained from Formal education.

e A cultural sensitized primary and secondary education em-
barks to be a benchmark in a globalized education system to
empower the talented rural sect.

e This component of the education service is critical, & bridg-
ing the overall human resource development and thus na-
tional development.

e The mission of pre-school education is to promote the all-
round development of 3—4 year olds.

e The main goals of pre-primary education (early childhood
education and development, ECED) are as follows:

e To provide environment that stimulates social, emotional,
intellectual, spiritual and creative development of children
aged 3-4;

e To educate parents and the community in general as to the
developmental needs of the young and the importance of
proper training during the formative years;

e To involve parents and the community in ECED, establishing
the principle of partnership among providers, parents and the
community.

e Non-governmental organizations (NGOs) & Voluntary or-
ganizations involved in imparting non-formal education (some
with support from the government) carry out similar
programmes resulting in either recognized certification or per-

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010

sonal development skills.

e Non-governmental organizations (NGOs) and the private
sector participate in the formulation of educational policy via
the consultative approach employed from time to time for the
purposes of educational planning.

e Besides the academic programmes delivered, vocational
and skills training programmes in areas such as sewing, home
economics, typing, small business development, and health
and family life education, among others are presented incul-
cated.

¢ They focus on vocational skills training for the youth, many
of whom are school dropouts and desire to be skilled in a
trade or craft, arts, literary forms.

REQUISITES TO REFORM EDUCATION

e India a diversified nation has arenas which divulges and
diversifies in areas, terrains but cumulates to be a diversified
nation.

e Thus varied apart all individuals secular and contrary in
perceptions, skill, talents reveals to be part of development
of the nation

e Though contrary and perceived every persona contributes
to emphasize a major role in a socially sound economic na-
tion.

e An informal educated persona has mystic skills; talents
empower to be on par with formal oriented educated indi-
viduals.

e The ongoing trends of educative systems limits to suit the
competitive world yet ebbs away obscure talents and skills
of individuals.

¢ A persona embodies cultural ethics, morale’ socially sound
portrayed to suit the changing trends and era.

e Education systems must confine, redefine its analyzed meth-
ods of principles, measures & means of curriculum oriented
formal education, revitalize the modes of imparting education
to socially challenged & talented individuals to recreate, re-
juvenate as per the competitive scenario.

e One effective way is to imbibe informal / orientated gurukul
mode of effectual learning to ascertain all mediums which
justifies the individual interests , talents to Surface encored
ethics, socially, economically — inert active personnel’s for a
inbuilt nation.

CONCLUSION

e India, a rich culturally diversified heritage has no bounds,
terrains in glorifying a legacy of traditions, customs at scho-
lastic levels.

e Each region and ethnic group contributes different aspects
to respective folk culture.

e Culturally bound primary education empowers the totality
of the persona to be talented & multi-faceted & embarked
with intuitions to face the global scenario.

e The study inculcates a wide spectrum of up-bringing chal-
lenges,& NEEDS

¢ Acquired information about the environmental knowledge,
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attitudes, values, skills and behaviors of NSW school age
children contributing to the total personality development.
e Explore influences on the development of environmental
awareness of young people specifically in relation to ESL
students, youth sub-cultures, gender and socio-economic,
rural and urban factors, and family influences;

e Data will provide a benchmark for tracking social dimen-
sions of environmental protection;

e To explore and develop a conceptual framework on the en-
vironmental awareness of young people which would under-
pin policies and programs for young people to be a RESPON-
SIBLE CITIZEN OF FUTURE WORLD.

BIBLIOGRAPHY

- Szagun, G. & Mesenholl, E. (1993). Environmental Ethics: An
Empirical Study of West German Adolescents. Journal of En-
vironmental Education, 25, 3 pp 37-44

- UNESCO (1977). The International Workshop on Environ-
mental Education, October 1975, UNESCO, Paris

- UNESCO-UNEP (1978). Intergovernmental Conference on
Environmental Education Tiblisi USSR, Final Report,
UNESCO, Paris

- Scott, W.A.H., Jensen, B., & Pereira, M. (1998). Meta-Analy-
sis of EU-funded Environmental Education Projects: a re-
portto CEC-DGX]. (Draft)

- Walker, K. (1996). Improving the Teaching and Learning of
Environmental Education in the NSW Primary School Cur-
riculum: A Problem-based Approach. Unpublished PhD the-
sis, University of Technology, Sydney

- World Commission on Environment and Development (1987).
Our Common Future. Oxford University Press, UK

- Walker, K.E. (1996). Challenging critical theory in environ-
mental education. Environmental Education Research, Spe-
cial Edition, pp. 155-162

- Yeung, P.M. (1998). Environmental Consciousness Among
Students in Senior Secondary Schools: the case in Hong
Kong. Environmental Education Research, 4,3 pp 251-268

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA LILAVATI-3

THEME:-09

SOCIO-CULTURAL
SCIENCES INCLUDING
ARTS & MUSIC

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA & LILAVATI-3
Sl
No Title of the Paper Author’s Page No
1 Influence of Eclectic Outlook on Education *Dr. B.G.Sudha,
** A. S. Ramesh,
*#%* ML.N. Susheelambal.
2 UTSAVA SAMPRADAAYA KEERTANA-S OF

SAINT TYAGARAJA Dr. A.ANURADHA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

S.C. A. M:-1
INFLUENCE OF ECLECTIC OUTLOOK ON EDUCATION

*Dr. B.G.Sudha, ** A. S. Ramesh, *** M.N. Susheelambal.
* Former Vice Chancellor (Acting) & Visiting Professor Department of Education, Bangalore University, BANGALORE,
**Lecturer in Education, Vijaya Teachers College, Jayanagar, Bangalore, *** Lecturer in Education, Vijaya Teachers College.
Jayanagar, Bangalore

If we want to change the nation we should change the minds of that nation. In other words education is the only means to
change the mentality of the people of who constitute the nation. Therefore if we you wish to achieve emotional integration in
India, we should re-organize our system of education keeping into consideration the high ideal of emotional integration. For this,
our education should inculcate national and human values forming attitudes of respect of national culture, national history,
national tradition, national language and international understanding. Our people should be moulded based on sociological,
psychological and philosophical tendencies which are an integral part of aims of education curriculum and methodology. The
synthesis of these tendencies is the Eclectic tendency is that which seeks the harmonization of principles underlying various
tendencies and rationalization of educational practices. The advance of science and indulgence of modern world needs a
harmonious unification of ideals and beliefs to leave wide the differences and conflicts.

Conflicts between interests and efforts in education, controversies between freedom and discipline have to be solved through
self-reliance, obedience, self-confidence which have to be inculated in children. Modern progressive education contains all the
essential merits of all the philosophies and tendencies of education. The credit of this synthesis and unified integration goes to
eclectic tendency.

S.C. A. M:-2

UTSAVA SAMPRADAAYA KEERTANA-S OF SAINT TYAGARAJA

Dr. A. ANURADHA
Coordinator Dept. of Music, Andhra University, Visakhapatnam.

India is the largest secular country, with many languages, varied cultures and traditions existing in it. “Unity in Diversity can be
seen in this country”. Spirituality is an integral part of our Indian culture. The uniqueness of our Culture lies in worshipping
every object and every creature as a form of God. It is our speciality to offer everything, whatever we do, to the Divine. Many
sages and saints who followed this path of Dharma, sanctified their lives and attained liberation (Moksha). Saint Tyagaraja was
one among those saints. He took the Sangeetha and Saahitya as two instruments, and through them, he became the recipient of
Divine bliss.

He composed thousands of compositions and dedicated them, to his favorite Deity, Lord Sri Rama. Tyagaraja has a significant
place in the field of Carnatic Music. His compositions can be broadly categorized into four types. They are, 1).Music Oriented
Kriti-s, 2). Divya naama keertana-s, 3). Utsava Sampradaaya keertana-s and 4). Geya Nataka-s. Among these, the present paper
discusses the significance of Utsava Sampradaaya Keertana-s of Tyagaraja.
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TO ATTAIN COOLNESS WITHIN—A PATH INSTRUCTED IN YOGA VASISHTHA

Dr. Y.S.Gayathri
LeCturer in Sanskrit, Sree Balaji PU College, Bangalora-19

It is a common statement we here in the society that * we are
not happy; no peace of mind; we are always tensed, etc. How
to be happy? How to get out of tension in this competitive
era ? How to have the peace of mind, if one or other situation
keep disturbing us in the society? Really this a challenge to
the modern man. He has to keep pace with the society; as well
as he has to maintain his cool temper. Is this possible? is a big
question. But Yoga Vasishtha says yes. It shows the path to
maintain coolness within us, probably the solution to all the
questions raised above.

I think India is the only country, which tells the aim of educa-
tion , i,e self reliance where as other countries, as we know
opt physical pleasures, which are temporary.
Yogavasishtha is the conversation between Sri Rama and
the great sage Vasishtha. He teaches atmavidya to his dis-
ciple Rama through the way of Yoga. Yoga takes us to the
state of samadhi by deep concentration.Here Rama is asking
his preceptor, Vasishthsa, who is a better person-is he the
one in whom the samadhi has arisen in the regular course or
some one resorted to solitude is stead fast in the observation
of samadhi.

The preceptor is performing his duty promptly; i.e. clarifying
his doubts. To one who is seeing this aggregate of ingredi-
ents constituting nature as Non-Self, or mere appearances in
the Self, which is pure Being Consciousness, the inner cool-
ness or tranquility which manifests is declared as samadhi. If
one thinks that the visible objects are no way connected to
him, remain cool established in work and some one else is
settled in meditation. Both of them are happy, as they are cool
within. Both of them are perfectly equal. says Vasishtha. Here
we can recall this shloka of Mohamudagara of Sri Adi
Shankara-

IMIRAT aT HIRAT 9T F@FIar ar
axfergia: |
T JEfor Wa R dscfa degia

a |l

A man can choose any path in life he likes. He may practice
yoga; he may have the pleasures of worldly life. He may be
alone or he may be accompanied with any one. Only thing he
has to do is to concentrate his mind on The Ultimate., then he
will certainly be happy always. All of us practice every thing
as quoted in this verse except the last part and be denied of
real happiness or tranquility.

To attain this one’s mind should be of thin mental impres-
sions. It is considered as a non doer even though it is doing.
Here the sage gives the comparison of a man with his mind

gone far away, does not register in hearing a story. The mind
with extremely dense impressions is considered as a doer,
even though not doing. Here he compares this with a situa-
tion of fall into a hole in a dream, even when the limbs are
without movement. he is said to be calm, who delights in the
Self within, performing works with the organs of action, not
influenced by joys or sorrows. He perceives rightly who
looks upon all beings as himself, and the possessions of
others as a lump of mud, merely by inherent nature and not
by fear.

This supplemented with the story of Suraghu.. Long back
there was a king by name Suraghu of Kiratas. He performed
the duties of administration of the kingdom by the methods
of punishment and rewards. his mind became restless by the
pleasures and pains caused by the administration.

Once great sage Mandavya came there. He treated him and
honored him with due devotion and put forth his question
to him thus - Master, please clarify this to me. The punish-
ments and rewards in my administration have risen on the
person of my subjects have greatly injured me. How shall
equanimity HHT rise in me?

The reply of the great sage Mandavya to Suraghu applies to
every human being. He said it can be possible only by Self or
own investigation. By this the anxiety of the mind within is
extinguished quickly. How to investigate our selves is the
question. we have to put these questions to ourselves- Who
am 1? How did this world come into existence? What pos-
sibly is this existence? How do the cycle of birth and death
take place?

The same idea is reflected in this verse of Sri Shankara
Bhagavatpada-

BT T et FEd g FARAHA T
IZICER!
T DIsE T AATA: dod Reaad dfee
AT |l
He continues- having well understood your nature, having
reflected thus attains tranquility, free from anxiety. Until ev-
erything is completely renounced, the pure Self is not ob-
tained or perceived.

Iraq @d F Tecuw dTaelcdAT o ¥ |

Having said thus the sage left the place. The king started to
reflect with in him self.

SEHTHH Y AR geaurgrad s |
FHTEAIOr darg F T defgaor & |l
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I am not the body, which consists of insentient hands and
feet. I am also not the organs of action(mouth, hands, legs ,
generative and the excretory organs) nor do the organs of
actions belonging to me. I am also not the organs of percep-
tion (sense organs) which are insentient and of unreal nature.
I am thus not the body and like. I shall consider what is left.
The remainder is indeed a variety of doubt. Therefore I the
pure consciousness contained in all thoughts, subtle and
destitute of existence and non- existence. He alone, the Self
and the God, exists just as a thread exists in a row of pearls.

Thus having known, the king Suraghu obtained the highest
abode.

This is further supported by conversation with Parigha.

Parigha was a Persian King.. He was a great friend of Suraghu.
Once a great famine occurred in Parigha’s kingdom. He left
the kingdom and went to forest. He used to live upon dry
leaves there. and was remembered as Leaf - eater. Once Parigha
came to the palace of Saraghu with joy. There the two old
friends spoke this to one another-

Parigha: This knowledge has been acquired by me as you
have obtained formerly. I hope that you do only the actions
which have a blessed motive with equal vision which is clear
and deep. I also hope that you are not attached to enjoy-
ments which are pleasant ,only until they cause your down
fall. Further I hope that you practice Samadhi which is tran-
quility and supreme felicity.

Suraghu : On account of an ever awakened intellect ,even
though performing worldly activities ,those who are resting
on one true principle of Self, are only profoundly absorbed in
Samadhi. Perception of truth or the ultimate reality is the fire,
that destroys the straw of desires is spoken of by the word
Samadhi, and not remaining in silence. That state of mind is
described thus -

eTeuT FoREET gegSaaTurter=r |
%%%mﬂnﬁwmmml
TrT FATRIRGT gRoor A=t 1

The state of mind which is contented, not agitated, free from
egotism, not alighting upon the pairs of opposites such as
pleasure and pain in succession, free from anxiety, devoid of
object desire, destitute of fit to be abandoned or fit to be
acquired, is meant by the word Samadhi.

Parigha: Oh, king, you are certainly enlightened. You have
reached the abode of That reality, with your mind completely
cool devoid of the affliction of egotism.

Thus both the friends, having investigated delusion of the
worldly existence, were gratified and honoured one another.

Many things are discussed in this conversation. The defini-
tion of Samadhi is given. Both the friends are Self -Reliant
here. Both of them have investigated them selves by internal
journey. They have reached the stage of Samadhi according
to the definition given. Both of them are devoid of mental
impressions. Here not only the way of attaining Samadhi is
discussed, but also the qualities of the achiever are also ex-
plained. To remain in that state always, elevation of one’s
Self'is the mort important.

ﬁmmﬁgmm=
|
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One who is always engaged in meditation of the Self, who
always looks within, who always contemplates on the pure
consciousness is never oppressed by sorrows and experi-
ences the supreme bliss. Neither the riches, nor the friends,
nor scriptures, nor relatives, help men in the lifting up of
one’s own Self that is sunk.

On the dissolution of mind and egotism, there arises that
greatest delight, which is the manifestation of Supreme Be-
ing. existing within all the living beings. Rama, that most
excellent state, devoid of comparison it self is fully accom-
plished by yoga. It is not approachable by words. It is only
experienced in the innermost being of a person.

Here it is clearly mentioned that the Coolness is not found
externally. It should be practiced by yoga only. It is beyond
the reach of human words. We can recollect the Upanishadic
saying gar arar AYTST ASAT de
It should only be experienced. Itis the Supreme Being or the
Ultimate to be achieved. Sri Adi shankara says thus-

< g geafr frergeaey
reorzall|

S

A man who is areal devotee of a guru,can be released from
the bondage of thois world, having control over his mind
and senses , can see the God in himself. This is the message
of the great sage Vasishtha to the world that the coolness
within can only be experienced through yoga. To practice
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this one should have self control. By practicing this may the
whole society experience the divine bliss.

REFARENCE:

1.The Essence Of Yogavaasishtha -Jnananda Samata Books-
2002

2. Yoga Vaasishtha-Dr Kantha Gupta- Nag Publishers- New
Detlhi - 1998
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AN INQUIRY INTO SYADVADA - THE INSIGNIA OF JAINA PHILOSOPHY
Dr. B.S. Shamala Rathna Kumari

“Sreematparama gambhira Syadvadamogha lanchanam

Jivat
Trailokanathasya sasanam jinasasanam”
Syadvada (Logical Relativism), the Insignia of the Jaina phi-
losophy is the logical expression of Anekantavada, the unique
philosophical doctrine of the Jaina creed. Jaina philosophy is
a philosophy of philosophies. All philosophical systems seek
truth. Truth in Jaina view is Real cum unreal i.e., Sadasat,
which strikes a golden philosophical mean between the ex-
tremes of the Sankhya view that everything is real (sarvamsat)
and the Buddhist view that everything is unreal (sarvvamasat).
Truthi.e., Right Vision (Samyakdarshan) is Jaina perspective
is the Thing-as-it-is-as-a-whole in all its related facets and
relative aspects each of which is real (sat) from a selected
point of view but unreal (asat) from another. Thus, Jainism
put forward the philosophical device of Anekantavada that
could successfully synthesize all ideological opposition and
discords and alchemise them into philosophical harmony and
concord. The appeal of Jainism is a drift from the subjectivity
of ideas (vichara prapancha) to objectivity of the world of
things (vastu prapancha). The arguments of Jainism is that if
the world of things is big enough to hold all sorts and condi-
tions of objects in their contradictory natures, the world of
ideas too should be wide enough to reflect all shades of
thoughts and variety of viewpoints, however opposed to each
other and contradictory to one another they might appear to
be.

According to the Jain epistemological treatises, the philo-
sophical views are principally two — Dravyarthika — naya (sub-
stance view) and Paryayartika — naya (modal view). Each view,
carried to the extreme, denies the reality of the other. One
emphasizes the universal and the continuous to the exclu-
sion of the changing and the different and the other the op-
posite view. The Vedanta is cited as the exponent of the ex-
treme form of the Substance view and Buddhism represents
the exclusive modal view. But Jainism reconciles these two
opposed views by according equal reality to substance and
its modes, for, there is no substance without modes nor are
there modes without substance. Reality is manifold
(Anekantatmaka); it is not of one nature. It is unity and differ-
ence, universal and particular, and also permanent and chang-
ing. The Jain philosophy shaped its epistemology on this
pattern and formulated the logic of the disjunction of the real,
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i.e., Syadvada. This view may be considered as the midway
between the two extremes of Atmavada and Anatmavada.
Thus, the Jain Anekantatmaka with its logical expression of
Syadvada is said to be the third stream of Indian philosophy.
There are two kinds of natures found in all substances. Any
real, concrete, existing thing or being can be looked upon in
a general way or in a particular way, i.e., it has natures in
common with other things (Samanya svabhava), and at the
same time it has natures particular to itself (Visesa svabhava).
For instance, this pot is matter and it compares well with
other material objects and at the same time it is a particular
matter, namely, clay. According to Jainism there is no such
thing as matter (Pudgala) or any substance (Dravya) only in
general, wherever there is no matter it is matter of a particular
kind, or wherever there is substance it is substance of a par-
ticular kind. Of the general nature of substance, one is exist-
ence (astitva); another is knowableness (prameyatva). Ac-
cording to Jainism things are knowable.

The general natures are always everlasting. Other natures
common to all substance are the fact of being in one sense
permanent, uncreated, indestructible (nitya, samanya
svabhava); and the fact of being in another sense perishable
(anitya, samanya svabhava). For instance gold in a ring is
perishable, but gold exists in some other things. Other com-
mon natures are the fact of being one or a unit (eka), the fact
of being many (aneka), the fact of being separate (bheda),
and the fact of being non-separate (abheda). From the point
of view of omniscience the general natures of a thing are
infinite.

Of'the particular nature of substance consciousness (chetana)
is one, and belongs only to living substances (jiva). Another
particular nature is the fact of having form, and is peculiar to
matter (pudgala). Another is the fact of containing, which is
peculiar to space. From the point of view of omniscience the
particular natures of a thing are like the general natures, infi-
nite.

So, everything, then, has the natures, both those peculiar to
itself, and those in common with other things.

The next important point in connection with the substances
is the ways of knowing it, or the aspects it has i.e., Nayas.
The main function of philosophy is to find out truth proceed-
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ing from the known to the unknown. The Jain procedure fol-
lows the three stages of Synstatis, Analysis, and Synthesis.

Synstatis is the stage prior to analysis which is the indefinite
cognition of a thing or an idea as an isolated object. Next is
the stage of Analysis which is the resolving, separating, or
differentiating the parts, elements, properties, or aspects of
the object of cognition. The last is the stage of Synthesis
which is the putting together of the first vague indefinite
cognition with the subsequent analysis to form a correlated
unity of a variety of aspects.

The final synthesis of the nature of a substance, to achieve
the correlated unity of a variety of aspects of substance leads
us to the consideration of the logical seven fold expression of
Anekanta i.e., Syadvada or the Saptabhangi Naya.

The seven modes of expression of the Syadvada are interre-
lated and each pre-supposes the other and each implies the
others. These modes pertain to the expression of the ‘is or is
not’ of a thing. The Jain parable of six blind men inclined to
learn about the elephant went to see it. At the end of their
investigation each one of them reported their findings in terms
of their observation by touch of the different organs of el-
ephant. The report of each person is correct factually but is
not the whole truth. The Jain perspective of Right Vision
(Samyagdarshan) is the ‘Thing-as-it-is-as-a-whole’ (tatva).
The truth in the Jain view is Real-cum-Unreal (sadasat). This
is denoted by the word ‘Syat’ (sambhavam — possibility). The
word Syat is used in this context not as a verb (kriyapada) but
as an immute (avyaya-everlasting), in philosophical sense of
skepticism. The seven modes of Syadvada are as follows:

Syadasti — that which exists in all its possibility.

Syannasti — that which does not exist in all its possibility.
Syadastinasti ca — that which exists and non-exists in all pos-
sibility.

Avaktavyam — that which is inexplicable.

Syadasti avaktavyam — that exists inexplicable in all its possi-
bility.

Syannasti avaktavyam — that non-exist inexplicable in all prob-
ability.

Syadasti nasti avaktavyam — that exist and non-exist inexpli-
cable in all probability.

Syadvada concept can well be understood with the help of
the following illustration of the soul (Atma).

Soul is eternal in all probability (Syannityah) i.e., sould is
eternal as mere consciousness (atma kevala chaitanatvena
nityah).

Soul is non-eternal in all probability (Syadanityah) i.e., soul is
non-eternal as it is concealed in human body
(manushyasariravacchinnatvena anityah).

Soul is both eternal and non-eternal in all its probability
(syannityah anityah ca) i.e., soul is both consciousness and
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concealed in human body.

Soul is inexplicable in all its probability (Syadavaktavyah)
i.e., soul existing simultaneously as mere consciousness and
soul concealed in human body is inexplicable.

Soul eternal in all probability is also inexplicable (Syannityah
avaktavyasca).

Soul non-eternal in all probability is also inexplicable
(Syadanityah avaktavyasca).

Soul is eternal, non-eternal and also inexplicable (Syannityah
anityasca avaktavyasca).

‘Svadvada establishes the existence of the Soul as Knowl-
edge and the non-existance of the Soul as Knowable’.

Thus, Syadvada examines a thing in all its facets, in its en-
tirety, at all times by following the procedure of logical agree-
ment and disagreement (anvaya vyatireka) applying the prin-
ciple of universal relativity.

Syadvada is advocated as the sure evidence of the manifold
nature of the matter by Acarya Kundakunda in his work
‘Samayasara’ in the following verse

Atra Syadvada suddhyartham vastutattva vyavasthithih |
Upayopeyabhavasca managbhuyopi chintyate ||

Anekanta analyses the fourteen modes of reality viz. spe-
cific-nonspecific; single —manifold; existence — nonexistence
of substance, state, place, time; permanence — non perma-
nence which are different and contrary to each other and
proves useful in enlivening all the modes of reality present in
the matter. Thus, Anekanta, establishes itself as the unviolable
Jaina doctrine of right vision i.e. Samyagdarshana which is
reflected in the verse quoted below:

Evam tattvavyavasthitya svam vyavasthapayan svayam |
Alanghya sasanam Jainamanekanto vyavasthitah ||

Works referred to:

1. N. Madava Rao, Jainism — A New Look.

2. Herbert Warren, Janism

3. Dr. Hukumchand Bharilla, Tirthankara Mahavira mattu avara
Sarvodayatirtha, Translated by Sri D.Padmanabha Sharma,
Bhuvanahalli, I Edition, 1976.

4. Jainadharma — Sahityacinthane mattu Attimabbe Smarane,
ed. Dr. Kamala Hampana.

5. Bharatiya Darshana, A text book for Sanskrit Vidwat Uttama,
prepared under the presidentship of Dr. K. Krishnamurthy.
6. Cultural Heritage of India Series, Vol. pertaining to Indian
Religion and Philosophy, published by Ramakrishna Mis-
sion.

7. Anekantavada

8. Samayasara, Kundakundacharya, Commentator, Himmatlal
Jetalal Shah, Sonaghad, translator, M.B.Patil, Sedbal, pub-
lishers, Digambara Jaina Trust — Adhyatma Prakasana
Samsthe, Bengaluru.
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HUMANISTIC TOUCH IN THE DELENATION OF PURANIC GODDESSES
_ASOCIO CULTERAL PERSPECT

Dr. RamaK.S
J.P. Nagar, Bangalore

A marakosa, the lexicon of sanskrit explains the five salient
features of puranas as_ creation, the deluge and after cre-
ation the geneologies of gods and goddesses the
manvantaras the epoch of Manus and the geneologies of the
kings of lunar and solar races i.e., and the five characteristics
of the puranas.

The oldest treatise on etymology and phisology defines there
fore puranas are the ancient treatises, recording the events of
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past acting as a source of knowledge to present era. puranas
are the popular literature, or the explanatory commentaries to
understand the principles of vedas and Upanishads, here it
is relevant to quote veda vyasas words from Mahabharata.
“Puranas are the extention of Veda.”

In puranas, the principles or the messages are conveyed
through stories and inset stories. The gods and goddesses
of puranas are projected as human beings, who have attained
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the highest virtues and glory. They are well versed in differ-
ent sastras, they practice yoga and perform yajnas .They are
the beneficiaries of mankind and manuficent in conferring
boons to their devotees. The present paper aims at
interpreting the socio-cultural perspective of these god-
desses.

The story of parvati and siva occurs in puranas many times.
1)Vamana purana 1 chapter
2)Skanda purana kashi kanda chapter 88
Avanti kanda ch 4, ch 18, ch 21,
3) Brahma vaip Ganapati khanda ch 1
4) Padma p. srusti khan ch, 7.
5) Linga p. purva Bhagach. 99 103
6)Varahap. ch. 20
7) Matsa p. ch. 154
8) Bramha vai p. Brahma khanda ch. 57 to 60

Daksha Brahma, father of parvati performed a sacrifice. All
the gods were invited except shiva but parvati, though not
invited.Inspite of the repeated warnings from siva wants to
attend the sacrifice siva is an ideal husband who, cares for his
wife and wants to console her, He says “ I will create a sepa-
rate yajna, separate rsis and perform myself for your sake.
Donot go to the yajna of your father because the father ne-
glected me and also neglected you- But-parvati goes without
heeding the words of siva. She went to the sacrifice. Daksa
neglects her parvati commits self immolation, these details
occur in almost all the puranas but with slight variations

The social aspect in this story is-

1) Siva and parvati are premordial husband and wife. They
have a family . The puranas depict siva as an ideal husband
loving, advising and protecting her wife

2) parvati, ordinary house wife much worried about her fam-
ily. In vamana purana there is a beautiful description of rainy
season. Itis well-known that parvati and siva lives in Himalaya
mountain according to mythology, parvati begins to worry
about a safe and warm place for her family. She is Bhogi and
siva is yogi, always meditating and not worried about the
comforts of worldly life . They represent the two ways of
thinking in India.

Parvati is Mahadevi. She is most powerful and called by vari-
ous names like Uma, Kali., Hymavati, Gowri and manifests in
many forms. Parvati performs penance to get siva as her hus-
band is of ten captures our attention, Siva coming in the guise
of a brahmin, scording Siva, to test the devotion and love of
parvati. Parvati marries siva (sati) parvati acts as a very ordi-
nary women when she wants to attend the sacrifice performed
by Daksha, her father siva who loves her wants to protect her
dignity. parvati goes to the sacrifice and unattended (ne-
glected) by her father and other rsis commits self immolation.
Further she performs penance and takes birth as the daughter
of Himavan and marries siva. The marriage procession, The
rituals of marriage are elaborate and humanaistic skanda
puranas.
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Lakshmi, saraswati and many other goddesses are different
forms of sakti, The supreme goddess.Though there are many
goddesses in puranas like saktis, matrukas, yogins etc. There-
fore for this paper I am considering the deity parvati.

The deities have physical forms and feelings of ordinary hu-
man beings. They also have personal problems.

Markandeya purana narrates the exploits of durga or parvati
in 13 chapters. This is called Durga Sapta sati she kills the
demons Madhu and Kaitabha, Mahisasura, Canda, Munda
and others, when the gods wanted to kill Mahissasura and
were unable to destroy him due to the boons given by Brahma
to Mahisasura, Parvati, Durga, Mahalakshmi or Sakti was
given birth by the Tejas or lustre of the gods brahma, visnu
and siva. She appeared as a lustre, the valour and brilliance
of gods, the mental power, was given physical form. Her prow-
ess was personified in the forms of her arms with various
weapons gifted by the devatas (Dikpalakas).

Puranas are popular literature and show the ways to gain all
the wordly things. THey prescribe some poojas or vratas for
the fulfilment of these wishes these varatas are the cultural
aspects of indian tradition Vratas are simplified forms of Yajnas
and penance. Agni purana defines vrata, in vrata paribhasa-
“ The injunction laid down by sastras is vrataa it is called
Tapas. The injunctions ordiained the qualities of self con-
trols. Etc.”

TO name a few vratas for Gowri or parvati-
Lalitha vrata, Harakali vrata, Sowbhagya vrata,
Akshathruthiya, Badhapathithuthiya

Parvati became Durga, camundi, candika, kali kausika, Mahisa
masadini. She is Sapta Matruka Chamuda, varahi, gmdri,
Vaisnavi, maheshwari Kaymari, brahmi.

The humanistic touch in goddness can be seen in the
Navaratri or Dasahara Festival, The Vratas have three parts.
Niyama (rules for worship) Upavasa (food restriction) and
dama(charity)

A society has a social system. the basis of which is culture or
tradition of the community. The goddesses are sentimental
puranas depiets even the abstruct sentiments as having
human forms. From Kama(desire) Yogisvari, from Krodha (
wrath) Mahesvari from Mada (infratuation) Brahmani, from
Moha (greed), Kaumari from Matsarya (jelsousy) Indraja from
Paisunya (wickedness) Yamadanda dhara and from Anasuya
(lack of jealousy) varahi, (varaha purana 34.37) the human
traits found in all the human being are personified as god-
desses.

The Supression of human feelings or the controls of mind
and Spirit helps in controlling the troubles caused by the
above goddesses. Parvati becames kali when she becomes
angry. Our mind is parvati, the creator when it is calm. When
it is purturbed she becomes kali the the ferocious to destroy
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the evil. The process of anihilation itself is Durga, Kali etc., in Pindanda (human body).
If a person tries to stop the anihilation of good with a bal-
anced mind, he will elivate himself from the bonds of this
world, what ever we find in this Prakrti (sataroopa) it is in
every human being, what is in andanda ( universal soul) it is

Woman, as Purnas depict is the Narisakthi, which reaches
devinity (Daivisakti) and finally the tranquility of mind. It is
the manifestation of Avyakta into Vyakta and the Avyaktha
again.
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WOMEN’S LEADERSHIP IN EDUCATION AND RESEARCH

* Prof.Smt. P.H.Hugar, ** Prof. Smt. S.C.Kalmath
* Associate Professor, Dept. of Statistics, S.B.Arts & K.C.P.ScienceCollege, Bijapur

Introduction

Like wise it is inevitable to women to be educated and by that
she can develop her leadership in educating others, although
leadership is often viewed as many different things as it var-
ies from individual to individual and context to context. Now
the women developed the knowledge, skills and abilities to
rise through the education.

Women are holding a higher percentage of managerial and
executive jobs than in the past, which is evidenced by recent
reports in the field of Industries, Communications, Entertain-
ment and Recreation services, Finances, Insurance and Real
Estate business and repair services retail trade and other pro-
fessional services

The general impression is that women are becoming incre-
mentally more successful in the workforce — and some of the
news is good. Women are represented in the workforce in
greater numbers than ever and holding a higher percentage
of managerial and executive jobs than in the past. Women-
owned businesses have doubled in the last dozen or so years.
But some news is not so good.

Lack of pay equity and the ever-present glass ceiling con-
tinue to be obstacles to women’s career success. But women
have secret weapons, opportunities to deploy their special
strengths, and the ability to adapt talents typically thought
to be men’s domain. If our 10 strategies seem to suggest male-
bashing or a war between the sexes, that’s not the intent. It’s
just about leveling the playing field in a work world that has
been inequitable for women for far too long.

Women have secret weapons, opportunities to deploy their
special strength and the ability to adopt talents typically
thought to be men’s domain. Therefore it is just above level-
ing the playing field in a work world, the women should have
10 strategies for advancing their careers as follows

1. Get as much education & training as you can

2. Be a surfer girl

3. Leverage Communication & interpersonal skills

4. Plan your career

5. Network

6. Find a mentor

7. Cultivate & Project confidence

8. Self Promote

9. Incubate your talents

10. Become a free agent

Here are 10 strategies women should consider for advancing
their careers:

1. Get as much education and training as you can
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Education is, by far, women’s most powerful secret weapon,
and we have been preparing for a sneak attack for at least the
last decade. In previous years majority of the college de-
grees awarded went to men. This was true at the associate,
bachelor’s, master’s, first professional, and doctorate levels.
In recent years majority of the associate, bachelor’s, and
master’s degrees were awarded to women, according to the
Postsecondary Education Opportunity Research Letter. The
Research Letter also reports that at the first professional and
doctorate degree levels, the wide gap seen in previous years
has mostly closed, and within a decade a majority of these
degrees also will be awarded to women.

“The story told by the data describe an extraordinarily broad
and long-term shift in the proportion of higher education
earned degrees from men to women,” the Research Letter
notes. “In a world increasingly dependent on the education
and training provided by colleges and universities,” the pub-
lication continues, “women are preparing for that world and
men are not. We are heading into a world where the interests
and values of women will gradually come to displace the
interests and values of men. It will be a different kind of world
as a result.”

There you have it. The workplace may not have quite caught
up, but women are making serious inroads in the “knowledge
is power” equation, and our best hope to crash through that
glass ceiling is to keep doing what we’re doing.

Get the highest degree you can possibly manage. The old
obstacles of lack of money and time need not deter women
anymore because many new options for financial aid and
distance learning are available.

A very helpful resource for financial aid is the book Path-
ways to Career Success for Women: A Resource Guide to

Colleges, Financial Aid, and Work.

Consider informal ways of educating yourself through, for
example, joining professional organizations, attending con-
ferences, and keeping up with trade publications in your field.
To the extent possible when seeking a job, look for compa-
nies that offer training programs and professional develop-
ment opportunities. Make a point of asking in job interviews
what kind of training is available. Your goal should be to
develop a set of portable skills that are transferable and ap-
plicable to various career fields. Learn more about transfer-
able skills. An excellent resource for learning how to leverage
your education and training is Caitlin Williams’ book, Suc-
cessful Woman's Guide to Working Smart, particularly Chap-
ter 4.

The survey respondents’ sage advice below is much more
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commonly practiced by today’s education career of woman
» Find out who is in power and is most influential in making
promotions, and then make sure that person knows you and
your accomplishments.

» Know the power bases in the organization and in the com-
munity.

> Get the right people to know you and for the right rea-
sons.

» Put yourself in a system that will give women the oppor-
tunity to advance.

» Consider the impact on personal goals.

» Women can do anything they want to do providing they
are willing to pay the

costs.

» Be aware of the challenges and time demands.

» Be prepared to take on extra responsibilities and longer
hours.

»  Know what’s at stake, the high costs and the conse-
quences.

2. Be a surfer “girl”

Women are in the majority, not only in most realms of higher
education, but also in Internet use, comprising at least 52
percent of Internet users, according to Nielsen/Net Ratings.
Women are also more efficient in their Internet use; they spend
less time surfing because they know what they’re looking for.
Women are already harnessing the vast amount of informa-
tion that the Internet puts at their fingertips. Now it is an age
where the amount of information available to us is 10,000
times more than in previous days. It’s hard to avoid the no-
tion that knowledge is power, and women are well positioned
for the power afforded by their efficient use of the informa-
tion superhighway.

And women’s command of the ‘Net ties closely with their
quest to overtake men in education. A recent report by the
American Association of University Women (AAUW) Edu-
cational Foundation found that distance- or online-learning
is on the rise, and women make up the majority of students.
Sixty percent of nontraditional online learners are over 25 and
female.

The bottom line here is that women can stay on the cutting
edge through continued dominance on the Internet and by
taking advantage of online learning opportunities.

3. Leverage communication and interpersonal skills

Numerous recent studies have noted differences in the way
men and women communicate and relate interpersonally.
Women’s way of communicating is not necessarily better than
men’s, but it may be better suited to newer styles of manage-
ment. So-called “feminine attributes,” such as the ability to
build relationships with customers, strike up joint ventures,
and partner with suppliers are increasingly important.

In her book Successfiul Woman's Guide to Working Smart,
Caitlin Williams lists these changes in the workforce: more

team-based work, increased customer contact, multiple de-
mands, greater workforce diversity, higher expectations, and
tighter timelines. “While successfully dealing with all these
changes may call for different knowledge and technical ex-
pertise in each instance, the need to interact well with others
is a constant across every single change we
make...interpersonal competence is moving front and center
as a requirement for organizational success today.”

Generally speaking, more women than men are likely to earn
the comment “plays well with others” on their workplace re-
port cards. Women should deploy their strong interpersonal
and communication skills at every opportunity and tout their
accomplishments in this realm.

4. Plan your career

Career planning is important for everyone, but especially for
women because they generally have more twists and turns to
negotiate along the road to career success than do men. If
you have a road map, you’ll be less likely to become derailed
if you should, for example, decide to relocate to be with a
significant other, have a baby, or suddenly need to care for
an elderly parent.

Decide where you want to be five, 10, and 15 years from now.
Build flexibility into your career plans to allow for changing
circumstances. Your plan may need to change to accommo-
date those life changes, but your core plan with better equip
you when that happens.

Tools to consider using as you plan your career include ca-
reer assessments, a workplace values exercise, a personal
mission statement, and a SWOT Analysis.

In planning your career ......

» Excel in your work.

» I made sure that I knew more and produced more!

» Do whatever you do well; don’t be afraid to do more and
to take on more responsibility.

» Women can lead just as well as men, but they must work
much harder to get to the same level.

» Do the best job possible and respect will come.

> Be the best you can be.

»  Prove your worth! Men don’t always need to do this;
just being a male is sufficient!!

» Be persistent!

» Do not give up! Keep pushing for the position you’d like
to have.

» Be strong and independent.

> Be firm, strong, and fair.

> Be honest.

» Maintain personal ethics and values—nothing is worth
losing them.

» Being oneself, modeling what one values, and having the
courage and confidence to follow one’s value system are
critical components to survival in the quest and attainment
of top leadership positions.
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» Work to maintain calm, trusting relationships.

5. Network

Who are the more successful networkers, men or women?
You might guess women because women seem like the natu-
ral talkers, while we tend to think of men as holding back. The
facts indicate that men use networking more effectively than
women, however women are more likely than men to find
their next job through an ad in the classifieds, while network-
ing is a more effective strategy for men than women. Does
that mean that women should start scouring the classifieds?
No, it just means that men and women should use their differ-
ent styles to greatest advantage. Consider the following:

e Women'’s networks tend to be more egalitarian and inclu-
sive than men’s, according to writer Kathy Harvey, who de-
scribes a career consulting company’s experience with ask-
ing women to list people who might form part of their net-
work. Women were more likely to mention people at lower
levels than themselves, as well as those at the higher ech-
elons, while men tend to focus on people with power and
influence. Men may benefit from network contacts with greater
clout, but women can take advantage of wider and more di-
verse circles of contacts. Some experts also say women are
better at sharing than men, so both men and women may be
able to expect more career-based generosity from female mem-
bers of their networks than either gender can from men.

e Women have traditionally been expected to devote more
time to family and domestic responsibilities, thus lacking as
much time as men to build networks. We’re starting to see
more women networking out there on the golf course, for
instance, but that’s a fairly new phenomenon. To be truly
competitive in the networking arena, women may have to put
more time into making contacts — and may have to ask their
male partners to take on a bigger share in juggling family life
and work.

e The number of all-women networking groups is increasing
enormously, in part to create the same kind of networks that
are already entrenched for men. An all-woman networking
group can be enormously beneficial to women seeking men-
tors and contacts who’ve already succeeded in breaking
through the glass ceiling. These groups also can be an effi-
cient way to deal with the time crunch that curtails women’s
networking. Increasingly, women are organizing networks
within their own companies, often with corporate support.
Two books by Catalyst, the nonprofit research and advisory
organization that works to advance women in business and
the professions, provide detailed information about creating
women’s internal networks.

6. Find a mentor

If you do no other kind of networking, at least find yourself a
mentor — or let one find you. “While mentoring relationships
are important for all organizational members, they are essen-
tial for women,” writes Dorothy Perrin Moore in
Careerpreneurs: Lessons from Leading Women Entrepre-
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neurs on Building a Career Without Boundaries. “Mentors
can both protect women from discrimination and help them
learn what men supposedly learn from the ‘old boy’s net-
work’ about how to navigate their way past obstacles to their
career success.” Echoes Caitlin Williams, “The majority of
women who have succeeded in their careers and reached
position of influence credit their participation in some sort of
mentoring effort for getting them where they are today.”

A mentor is that one person who can guide you, help you,
take you under his or her wing, and nurture your career quest.
A Yoda to your Luke Skywalker. What separates a mentor
from the average network contact is long-term commitment
and a deep-seated investment in your future. Where a typical
network contact might be associated with quick introduc-
tions, exchanges of business cards, and phone calls, your
relationship with a mentor likely involves long lunches and
time spent in the mentor’s office. A mentor is often in a posi-
tion you’d like to be in and has the clout and connections to
guide you to a similar position. He or she is someone you
probably have unusually good chemistry with who will share
stories with you of his or her own climb to success. An effec-
tive mentor isn’t afraid to criticize constructively.

To find a mentor, identify someone you admire, and test the
waters by asking advice. Be sure to reveal as much of your-
self as possible. Mentors are most likely to invest themselves
in those in whom they see a little of themselves, which is why
you should never approach a prospective mentor in state of
desperation or helplessness. The mentor wants to work with
someone he or she can respect. He or she may even desire to
mold the protégé in his or her own image, which is fine as
long as the mentor is not too obsessive about it, and you are
comfortable with the image into which you’re being molded.
You should have a good feel after a few meetings as to whether
the rapport is right for a mentoring relationship. At that point,
you can either come right out and ask the person to be your
mentor, if that feels appropriate, or you can simply tell him or
her how much you’ve benefited from the advice you’ve re-
ceived so far and that you hope he or she will continue to
share it with you. Although the mentor will tend to give a lot
more than you do to the relationship, be sure to express regu-
larly that you value and appreciate the mentor’s guidance.
The feeling of being needed and making a difference in a
protége’s life will often be a rewarding payoff for the mentor.

7. Cultivate and project confidence

Women often suffer from a crisis of confidence in the work-
place, especially when the environment is hostile or chilly to
them. Caitlin Williams, author of Successful Woman s Guide
to Working Smart, informally surveys women to whom she
presents workshops, asking them “what one quality do you
believe is the most important for your career success?” Con-
fidence wins the top spot every time, Williams reports. The
author, whose book provides numerous inventories and ex-
ercises for assessing and building confidence, suggests re-
membering past successes, believing in your ability (educa-

204]



SWADESHI VIJNANA

ANDOLANA-KARNATAKA

LILAVATI-3

tion and training play a big role here), knowing yourself, and
seeking career encouragement (a mentor can help).
Williams also suggests creating a career portfolio as a great
way to reinforce your sense of confidence. You may also get
a boost to your confidence from tracking your accomplish-
ments.

For cultivating confidence these below points are helpful...
Accept responsibility for self.

Set personal goals.

Know your professional ethics and maintain them.

Be firm, strong and fair.

Be an example for peers.

...have a breadth to you.

Remember, be yourself, not what others think you ought
to or should be.

> Be able to stand up against diversity.

» Don’t expect special treatment; expect to pull your own
weight.

» Know what you stand for so that decisions come quickly
and with consistency and fairness.

VVVVVYVYVYYVY

8. Self-promote

Once you’ve shored up your confidence, you need to make
sure others know how terrific you are. “In today’s workplace,”
Caitlin Williams writes,” one of your keys to success is your
ability to let others know who you are, what you have to offer,
and how you can make a difference in their organization.”
Self-promotion is not easy for women. “Many women are
uncomfortable with self-promotion because it flies in the face
of society’s message that a woman is the support person who
is supposed to put other needs ahead of her own,” write
Binnie Shusman Kafrissen and Fran Shusman in their book,
Winning Roles for Career-Minded Women: Understanding
the Roles We Learned as Girls and How to Change Them For
Success at Work. But women need to toot their own horns
because they can’t depend on others to do it for them.
Make sure people within and outside your workplace know
about your accomplishments. Submit news of accomplish-
ments to your company newsletter and local newspaper. Let
your boss know what you’re up to. One professional we know
sends out a monthly email to his boss and his boss’s boss to
keep them updated on his progress on various projects —
and to share any accomplishments and accolades from the
previous month. Promote yourself as an expert on one or
more topics and volunteer to speak to local organizations.
Again to self promote ........

» Remember it’s up to you—decide what you want and
then strive for it.

» Be arisk taker.

» Keep trying, but mostly, do whatever you do well, don’t
be afraid to do more and

to take on more responsibility.

» It’s a complex playing field, not for the faint hearted.
GOFORIT.

» Be willing to take risks.
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> ...be ahead of the trends.

» If you stumble or fall on hard times, pick yourself up and
carry on—don’t give up.

» Courage and integrity are hallmarks of real leaders.

>  Be open to new opportunities, challenges and experi-
ences.

» Dare to be different.

» Dare to be great!

9. Incubate your talents

If you have big dreams of career or entrepreneurial success,
seek to spend some time working in organizations that will
help you incubate your talents. This incubator concept is a
centerpiece of Dorothy Perrin Moore’s book,
Careerpreneurs: Lessons from Leading Women Entrepre-
neurs on Building a Career Without Boundaries. Moore
suggests that corporate incubators can help you gain expo-
sure to customers, suppliers, and competitors; foster spe-
cific managerial, technical and planning skills; and learn how
to do things better by working in less-than-optimal environ-
ments for sub-optimal managers. By spending a few years in
a corporate environment specifically cultivating skills and
making contacts, you can more easily propel yourself either
to greater success in your next career move or to a position
where you can start your own business.

10. Become a free agent

In a study by Catalyst and the National Foundation for Women
Business Owners, women business owners cited four major
reasons for leaving the private sector: lack of flexibility (51
percent); glass ceiling (29 percent); unhappiness with work
environment (28 percent), and feeling unchallenged in their
jobs (22 percent).

Other studies have shown different reasons for the bailout
by women. “Bucking conventional wisdom, professional
growth, power, and money were the big drivers in influencing
women to leave corporate jobs in the past five years — not
the glass ceiling, balance, or personal life,”

No matter what women’s reasons, corporate loss is appar-
ently women’s gain since women-owned businesses are be-
ing created at twice the rate of all businesses.

“Companies cannot afford to lose a generation of women
leaders”. In today’s world, talent is the primary source of
competitive advantage. Even with the current wave of lay-
offs, the generation shift from Baby Boomers to the much
smaller 35- to 44-year-old age group will leave us with a drought
of seasoned talent.

Suggested Citation

Susan R. Madsen. “Women’s Leadership in Education: Uni-
versity Presidents” Gender and Women's Leadership. Ed.
Karen O’Connor. Sage Publishing, 2010.

205]




SWADESHI VIJNANA

LILAVATI-3

ANDOLANA-KARNATAKA

F/T:- N.W.L.E.R:-02

3 BReE ATETR [RR BEDOWT STRCET, TIRWRY TR ThioPeHT WT,

FRIO .23, B0 BDBIVTE. D, mm‘gc’iemom, D) AT TS
*QTION Szgq’(émewm@%) B QT 80T, WITOBINT.

TTOE0CED THLPONT T FeWO TR DI ACWSTIONT.
TLET LN ézi% OB ) RB0T HWOLWR0
TRTVTVY. TTOUT R NWIITY LI 3¢ 50%
SR, BTOT WTTIN 653 & PoNTe TTLRTSET
ROTT FTONCRTW. TELIONTD QLY T, WLDOWT
BB Rgpé B esd@eﬁs dﬁ% POTB/IY, TRETTY.
3e 60% gIor RIONB/I),  FRONY FOT ITF LT
33T X wzzsﬁ& 8636 Brd Inww Brel
&BoDOMN BROWT® 43, “6933 &Y OT” O
TRRCATSONT. TRLNCED DS gg DR SHFBTN
:@@@oa‘boﬁmﬁ@ BB BEP0WTTOR @wséséﬁ 36&05
T AT m% B ITFONTIW, DB RNSRCOT
@md@ WIONFTEE B “%d 3oees”

QY F0l NP TP 3TFVO 0B, TE) NFDY TR 300
3, 30T 3 8TTe / 03, ITO BFFRE SweetT, “%eﬂ
B3RS T BT, B Bwedlsy Spe8rmdT H W gen
*. Beoy T80, ITTORYSY BTN W TerdH WOTE,
P E0T/OT0.

TyBwedT & Jeessreo:-
> 73085 ST 0 © TETy, T 83,3 QT
BB, OT HoTHHITRTTY, 8¢ RN T o TT 9T
TOTOTBIB T3 .

> B THTETHD T BT, P Bwd 30T e
DT, B30, 0B, T T BT 0TI

> BT Bew? DO, B80T FOIRTS 3R
DRYTO T BT, 539, 3050 AT ToTEYT0. TV, T
T WeTom TEvY, TTFO B0BY, TRFYDTY DY, D¢
WFDBR B Ty, Teo YLTD 30 BIVBD TOG;.
>R 0 xB,00 mTEY FY 9GO, B SENESY
WY Jooo Ty YBO Tw T £25%386 PIOTY, 850008
BRBLBI.

> DB B BRI [N BOT BRTVES AESTY
SBBTE TN LI FATRE,0TOT.

> BBk BREPTO & 0T B TP 303,
73,8068 30073 BT SWe? P&, FOT AT, 3.

> BP0l dTED 0 TS, ITw T BRI
. TS, ©F; 3 FRBo S, Twe T T ey,
BT TR 0% By, FeST T BewBT.

> O T BT, Ty 3,008 Teoy, FTTO FSTE

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010

BORST ISFTHE O T FR;3,e00 SRBE. § 3B
S&)‘Qﬁezﬁcﬁe‘& JTRY, zaars’d@n #déuaeéj QEITVEED TOWED
VB0 SR TN STV T.

BoewmodEe YNy LIRS %zsgrb%cg)d@ TeaY WY
BTTONY FeI[OD TTeo HPIH Tone WB BT
RIVY BRFOTPMISFT SOTT 130T, ATWOOT
TP YFEOD xm% QIRROT RRZ, BRERFOSNTOT
BeBAZ TORR  DIWOINY BRTS0NOT @draerﬁs
RRARD TIT.

SN FRe3TYoRR TR FOTILY Tone FIT
DEPBOOTRN §; SREWNH DTYHIMIEI. MR0eed
RJON TR TTORNFNVTR, RN SWBJVIR TN
YOTETOWOTON B SRELNT FEQTOITWMI.

QoD LEPRODION § Bets TIPBLD BIODDYII,
PTEOZ VTT YTOSRENNY W BODY[ZLIOWD.
TR OTOONT TF DDOWTT/ONR BRE  TRSF
FORILRDY FOFPOTD TOBRYY =[7wg FOTITLET.
BHZOOT B WY T SRWNYY IWI, TR
BRTNABTROTT ), HIOD BRJBIR IFOZ Tow
AR TER) ITTONTRY, THW BEDOWT BRI,
FOTORWIOWD. § SRCLT I TEOD Y BFIAATI
AT TREEED TEPODTONR QTR BTODTRY WwIOR
TSR TFTOONE TOW. HIN ©TT YT RENNY
W ©ORPYOWd JIPRTT WFIW WBIIT Bed
IaNCYeWON svplavcind

0B Doy ITFRHBR MWTOR0T G
AOTOINT DGOIHWOTT I Pode BRTBH 9T 3T
BARATD), GOTOIRNY BT POBIZODT), BB
BITOD TR OIINYI, $eed I TRennvos
TERLD LITMOTT TOES TOIOT SIRNTI, FDETT.
[0y BROTD PRI Tea) ) STTON QTOIWFN
T, STREMTI), T [IRWITT. TR LI
33 DEOIOOT 233 %é é@e@smf&% QTF LR WY
Doy, 3R [PRQ Feeohmon ATdE AN, FITE,
Tone NBWENRY IRS BTy 223y HIH AT,
SUTOSRENTLTOT.

TR BT NTBROWBNLOT 20 mégo mmm@l
30300RBRLOT 00T wg@ﬁ [T VTWOSRCNR

200]



SWADESHI VIJNANA

LILAVATI-3

ANDOLANA-KARNATAKA

BRFLTIWD.

32ReuT Be 253
BRTOPE TOTTY LBRDODT, FOTONBOINFIRVILD
TAT RReWTT BINFOT VOTOD, TIW, YOI,
RRe0DWBT, LRI, AL, BT & PNTY 5T
YY) JR VDB TOTTY FRWA DIIPRYTO0T
Brexwoodne o3, Bedn NPT P83 SToRIT
TONR a‘%&)ﬁ ffesy mgmmw%@csa AR QB 208N
B30T BIENEPNTIRYTOOT  WEIIQY  WTHIT 0PI
BTT. WP TITS RAYTT BINFOT NOAROIPD,
RIS BROT, WM TH N BTN &weorin
Y, BPY) [RB RN FEOPYTBOOT S HO[TL
BT,
Tgoweedm ©F -
BueediTs 108 ©gIT0E BT Torke VT VEY,5OT
ATHE Fo0T TS BTIT; Tk 207, 2IeToross Beoy 303,
STTONY B0 B T © FRYSY WBO WA,
"ooR0 5-6 wTOTOE B0 2073, Tea) 303, STTOTEDY,
oHx0 200 2300 Q0eddTP or TPTONNS . oD
VT IV TOT, VYETIE Wl BB, T W WD
T o5 Ty WDOTOR TBRE,, SO E BB, Jey I T
T Buectd W FT0TOTY,
> 3Epewsm), TENeon S3Fey edodd, Tos.
DD WERTRROTBTOB NAWNRTR, Fe, 3 — 4 2¢
BORBOSOND, AW FLHB3 TOTT), TIR AT,
BT ITFTONTIT €3, APZ, BOWY VTZLODZY,
23Rt BYFVTDD.
> 30 BREB FEBL, 183 183 FRNTTVN SRR
> .00 TR, BEDOWF Feow ITTONYRY, wile
BN FTTwoN  BONWTID. WTTYN BT 3¢
TOBIFS TPRIED QNP TRNTYT FIL DT TOY
BoeoRR T WTERN 23T ed FTDODNE dpeoRn
WOTOETH . FFRWTY YT F BT
SReRILOW WY B3 TWeFE, WTOMdreN
BRODIRTLY B¢ DT IING oK, B OC
DOBITOTWD.
> 23ent 303N W TOXFT BTTO, TR NBNIY,
(vozo:— D}, BOLBesY, P, oW, TTWOR) YVIT
033 T BRRTT LN IVW FBeewns Ped
BINY DeS VeDPOY. ATOTzN BYOINT B
DEFFOF B STTONYRT IWTED LNTY WSDB/HOD
DB TR Y e WHB §HZOWD, WETT AT
STTONYI), B3FODWTT.
> T TR0 0T, ACHMOLBMDL SRes 2

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @

DI TATIN BLTNT0ZTLIER.

B2 DR IcI0E- TE T DRIN WX, N TV
gt ﬁ.@z%d, TOR, DeFIQ e3TTBe. TR TR
BO3OFODY BRVCD, BTN LoD BRIERTI
WP, NTOAT TS FTRBIER. WTOBT W@ N
RSN T QST VERNFI), AN WeRTo3
YUTVOR, EY TTR WTOTT T BOAT BYOWOT
Qe ToTLIeR.

QX W&IODOR QT FFRIATT T DR I0IWOTL
AT 233 Yenwd T BRTOITT. 33 Yene mOINTQ
"3 ) sHeEP, oL TSRO MNP, 2.0
Qe TOTIER. YW WLYOONR TR T B
enieRy, 7 LesT R FFROSTTRTD. TR
3 — 4 Z0NRYY BANWD oW AT TN,

Hinekpn s

T o ri’daaomdﬁ%”e?) #JaéSasri‘ ri’daaomd, BATS ri’\faagdd,
Fo WRETE,, TRP TR T B9TY8 IO BOY OFIPES.
JEDY, Ty 8ueedIm S HS Dosde S\Toa?\:éda%i)aoﬁozso.
BN @3@\%03362 BRICINT OFR) w@ﬁ@ma



SWADESHI VIJNANA

LILAVATI-3

ANDOLANA-KARNATAKA

WP TTONT m%cn@mal B 33000 FRT,ITIT.

TORORT 3JF - 50 Deesv® 2OIY 10 3.8 3INLS, 1
3.23 BRON LOB WT 3G H0od, 1 3.2 BeQT Lok
QRN NI [PR 24 NOLBNT Fo© YTWLeR. I03T
33 Toed 2 8.23 23y @one 100 TRO. ©0SE TDRODI,
238™e3eB. BN ToTONT LT SO, T3 TVFED
LT 2.0 TSTEd WEEoF, 10 TSTEDT VTR,
2382 w¥ReB. BTTO NBNRPN, JRIVT NINYR TE
N@E, 2.0 DeIT IR, WTT LOBY, TOTLER. ABOOT
NTR FIT00T THEODWIIWD.

TR Rey0T wed -

5 8.23 oI C‘%&S@é S BT 57195053530{ 2,000 Reeed
wWeonY Tt 3L WTZ, 20 JewT JeOWW DRE
W EROTIY TIFOIN TTNZID. 8ew SOTOT
2.0 ZVTIVT YD, WTWT e BeTedewd. 85 RS
VFTD EDOT R MOPSRT®HOS WNO3TDN 2302, 25
O RBEeRD. T BRYS 0R zgozjézg 3 TR Qe
2382 DRAYR YoedRLeR. BT WEII FOTIZY, TR,
RROTPN LITONLD BIHVODTWWIT. 85 AET m%qu
e VEW B FeY 5 OING J08T 40 HINY [OTT
DB wHed 10 am@mme NBROT BIFETLIeR.

3, Socw IVFTBONY 98 ee3rs det) - SRtV ToBY
T 08, 3. OPHYNY TIRHT FRT, PTYTYDY,
GV SRENTLETITTOE), TOGEVEeR), 330 WOORT S
T SBonYEy 0RO esd. SR 3¢ GRTONIY,
BBNWLY LI BT SoNY [RTOINT IOF)
TRATW, WHR FIWODNTR, FOTRBLTIT.

Q- 4 3.2 BR[ETLE BedT WemNnIR, BTN
Q003 @or 12 Rowdnd o SI@eRD. T0IT

aémetﬁ BOF FDTOT WELNOT BReRRICRD. SReHAT
g, 100 o.de RBN TRIT AReTZY, 3T
AOTTHBR VTSN TOTR.

YR 2 ITWOD 2 3.2 LR @60335391 10-20 e
RET), ToSoNR FFFeIeD. [T OF AT, BTN
3L, iJae%&@%;zﬁeﬁo tad@ 90 DewdT" QeTZ, TR
ROTTEH wI0BLER. B3 FERONDOT S am@ T,
30T A, TEIS JRONTR, BIRCL TIPTLTIW.

4 3.23. 2eTO NBT 28R 5 De QT B33 T08T
Apeadrgied. 1 §.23. 30T sHEaRBTONCDT), ToSONH
QeonY IJ2WeBeB. B[RTIe OF LTI, BN
dsaa&m;zﬁea). J083 90 Je e, 23382 T0BT ROTTH
RT3,

@wOT RPOD FTPOD - 1 8.23. TATORFODY, 20 e
RReRZRY 50 S08T 100 e Je0TY 3B JOTTE
BRa.

200 BTOD:- 2 B.28. B0BODIY, daag)&raoab @d%é 10
e QeOIY BTNY TOIT WELWOT ARCAENY, VTT,
90 e QeTZ), W3R ROTVTHD 0B 83 IeWONOOT
Qear 28N TONTIY, T3R0S TIVTLTITN.

T3, IR AFBNTIWE BOFL wenwIode Tea)
WTY TTTONYTY, TIAFIRE BIT ©YNY
maﬁaﬂwi@oﬁsﬁa@z TBoIYTIe %é BReWT RO LTS
©Z TFTRT dagjmrm S\Jaba dﬁ?ﬁ%%@@"@ ®E 303
Bo&y; ixe%' B2 668 3300 LITHT BT Dewoes, WOTT
T O8RQ T J0 FRWNTY T I0HYT0 FwI
80 JOBTVRY, VBT TyBweetisdp B0 0T VT Swed
TV T,RITOT.

F/T:- N.W.L.E.R:-03

“SRVT TBRAOMN dF0 NI dFTT Weg”
W -0 )

AR AT/F. AT WL
YOTTVAT, RO STFT TTIWLTILCN, BODINGT, Songe

Q0% !

S, FOF & Tone TONOCTIN 03T TR STNAT
BOTT 80T BRLITT WIRVRY, B [TPIT IRNY
VOBV, ‘TIRTT T’ 202 TOTO[OID 33 STHIF
®NSTY DRETT WD WOT FIOIONY. STRISI
DROPRT THRNGI, w093 BIWT TN, @Y
FOTOR AP ABPRTOR ITBOINSTY 20w,
AOETFE T QSTRBW, BROE YOTD QT %medmﬂ
BIONIRBNT. &5 THoRONY TRIT TIND

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @

PRRWONHE. FOF) WOTING. SBT3 “BRIRS FTIS
TINH BTWT FOTFEBONE” TITT THNY TOTOIOD
STVED R0 TGF T[0T WTUNCS LVPTRZROT LOVI.

QO DYTR VW3 Wi WBFRT DB W0SRT
VNS DU 38 FOW WIS, DTN, FPecd,
T L0, ©OTT To €0IITN BPTIYT,
FOLDOWTIIONORD BRT LI B BRTTWO [T~
DTTRTD), TR, TOWIH. RNET DY BFOFTND

3D, I, YRANTY [PIV BRI, IOTFS



SWADESHI VIJNANA

LILAVATI-3

ANDOLANA-KARNATAKA

ToMe ATFLAE FOONTTY ATITNT. WTRTOOT
QO OIPTR BATW [IRT| TWNY wif TRWF edd
TRRB0EY.

TRTE THNRD Qowdexd? What are Human Rights?
OTIVLT TYONT TROWOT SIWTH BHYNE TOFOFCD
w0y THYONR ©n3g,. [PIW TR’ odwen
BRTT LVTOWITIRE WOTE VTJI YOTHTHTN TFS
QERT ZRTWANTINT. RNOT3 B3 ZRBANSE :ﬁae)éﬁ%f\

TORBEINROT  vhen TR @qﬁrwaﬁ%ﬁodaab%

TBDIROW, BRX BTN YE TOOINET. STT
VSR N 55%71@:% QOFFTOT  OPFBI), WY
FRFOTT IRODTNT. DIOTT O FuUReN
OZTOEITION Torie SOITVOTT BTIPB T BCITVOIT
THORTY ‘&6?&303353% VTN W BHDELHT.
BTBOR BTB TR BIOTB/S FOVLOTI, L ODITI
Tone “RRermBee ADIRC HROBD” Q0w EEpia e
330 ees V083.

B [PIT THRAW 2Q DVDNER0ON ©FF
BPRTHOT ITPRTY VTOWINLOTIN TR
VTTINGI), @@rﬁm@%@%@ B wéom_%pﬁ Tonw
AWBIBT YOZEN YN, w%&@%@) ‘msms%ﬁ@
$TE0” O TOBON TR FTHOODTIOMET.

mdsssmﬁa —

1) OWmF HPFITT AWET [T W) BIR I,
BIRTRYLO TIF N INTI,

mm%rm&
TRTRIRYL QB WBEINTe [PTB BRI,
2) BROD LT WF TS TFos, “BRTH BHRRTOTT
DY TRIXTD WROTCVTT FXTTIWN BROOTI
3,88 THRNYe ©NS™.

3) IT, TFOO VIRTBI REBIT BBEBR|WNT DFIAT,

ST BTV /280 xsémﬁe SN, TONR
OYNTD), TEDERWBY SHOIWOLPDIN BOTHROT
BPONY BSmwuHode BPTB THAWD.

s pI 55%71@ RTYT Jeexs DIy VAT &é@mgg -
QTBIE 2PRST OIWTY TLRO  TeNe TRAROTYOTION
DONROT  WCLRT  IREAT BRBIDOT RIOJS
ReBTTY DHOD %dmcécs TOWOD [PRERLD. WP
3eT—40:, wm@% TOONTYT AW TN SHFT
RISk 2SN moéeo:b mm @oédm%ﬁeo& DLRIoBEOR
3@303&@633 QBBOTN VDO 836’@73555@ BB
LTOTTI :ma@ﬁ 008, WTTFI ) zﬁcﬁéo:om
s TR TRONTD, DD, f&dé J%jgo&omﬂ
19486@ TOO3NB ma&ﬁe; RRIH %%:mﬁ BT 3030TN
9T Ne% 3@03333 2T Ndmw @oe‘d Uooéeoda wwﬂﬁ

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010

TR TOTTW To0SN BARVWIT TOWIVLT TY0N
TONR TIV THYNE, BRETOID. FZOT 2e03CDY
YTT TSI DTONTI, dotri TP LATITT.

“ROTVDS PTG Tone FFIZODY ToNe TRITI
TDRORAT THNTY SowIoD, I MLAPYTIFTN .7
83 ©03P¥e [0OT 105e BFowT® 194839 TRIT
aﬁ%ﬁ@ QIATER STTOWE. FOCINT Uo@ﬁ&é TR,
IO B3 WX THYIE, WONCTOX AWTFIB WD

TG BRCTBODT, BOOOI.

SRS TBAE AT Oneuned

IR 1750 - BINTW

3,3. 1215 - [RNFEE

3.3 1689 - 20N JHNY Fe@s.

3.3 1776 - ABOT, epk.@@wsa — 90T

3.3. 1787 - ©Fe0F FOOINT, FOAYIT

TONTOD

3.3. 1789 - TRIT DT ToM0T THNE
e - T,

3$.3. 1791 - ©3DedF FOdNE NOFTT THNY
deqd.

1894 — 1989 - 2230 wB@ORE — @oém%@oﬁa
ST

9Q MDITTY 2,00 WOTHOTS VORORTY TpheedE
T [RIV BN, 0T, T, DT T,
FOENED RONT WPE %aﬁz:é TRBRROW WRRHRROT
D (WBOZ,, FXPTZ, LR Z, TOD) I0ITT HINTY
%@m?e @cﬁa@% BTOWT DRVLHRT TRNTI),
WET 203 IZTPTR) IOTW BTIRTWEOR, TTOST
TOLTOTFZOD), BT DTW 2NET omcgpﬁeéo TRIH
IR e IXT @@gswmﬁode TONedR, FI)
DTDONFPOT ETOR FOTRORD. BTWIR DTS
mmofmw@ RIS asme; @oémo&ew w:m@éoﬁa
Beedn zoocsa 0D 3d>mﬂ63 "?%mo DD m%oﬁ
RTOOND  DTWTIN, BROTENZ, w%odaofoegs 308
URB QN TTRTTR). facjo [RID o%%aﬁ@é’)ﬁ
wwo@wﬁoé @oé@moda FOBRATY RO%%@
Beedricdoon. ‘?303 020 FTLT @3‘?%03353
TSROWETY). 33 NOEﬁ&ﬁFCSQ LVTONVRT @5 NONO&'SDD
BRTB TG ABF YT PRCRFBODD), 105@ BFonT
194839 ZRTRR, & THHVT [PIB BHRNTI), FOTZRI
DB VPNOR PN, BN To0E B zsgéojamcl
FOTOWR AQFF VLT, SRDERORD. WY, [T
5%0&71%3 xdmwwm% ToNR OR[NY w@g&odomol

RRNFRRVID). FTOFTORTN GRTIZe  FeOTOS

209]



SWADESHI VIJNANA

LILAVATI-3

ANDOLANA-KARNATAKA

TOWT wTIeT erm%fo B TRIBT BRNGI),
m0m3 53371%30(53 IO 353 NOe‘DmSﬁ@@
@@S@Nﬁmow@ T08T 196839 ésacms@ mézs
@oédmmoﬁo PASRIPY &&mﬂ ﬁorﬁ 19786@ BT
@oédmmoﬁo Q0D Ndae@és 19886@ ﬁamm‘ﬁ
RWINT msw &&mﬂ z&medé’ QOW @oéd@moﬁa
Q2IT XO3TERTY abzsad QNVORNED I, eﬂ@mf?z)
foéiﬁm@werooméo mgagd N3 Noﬁéofm 1995- 20046
UBOECD, WRIT TYYNG @3@’5 TTBROTD TR,
3033 03ReRFTOTY,
amea@o@a.

{RB3e0dH BYTBTY TRE THRNAD Y O[T DT

IR, ZPBIe0d TN0FTZONY BIW TYYNY sOINN
FOWORAT WOINW T, M DH, IFTINIY
VRTNOYTZY, T TITONT. SRIRDISENe
ROLTRTR) BRT LI BPTH BHRNTR, WWROLRT
TRNGT)N TOBEF R BeORERORT. ©YNFOTT,

1) o7 ‘?303 ToNw @m% "?303 (320 —19)
2) ?Dmm@o:’mﬂ %oéoﬁwémﬂ N?,S

(300 — 19)

3) 5OTRIT AVPIZOD BB (300 -18)
BT TORT CIDFTIe woms@ TR BT, BOLRITI
To R)EfeFS% 3371@?@@ BRT wmss asme;
@moﬁaﬁ@ém @@éd@m %eocﬁ DB Ty Ndemﬂo
@@mf?n% xodimwoé’ QATer SRTONT.

83 e PATOZ BRIV BRNY, WEBT T
TDWFOT TR DYT DONR FOFPOTD WTTINT,

IT, FONTIITY CFTRICONT TR, YRYNH
TTEBION 2OR WOTOEY. 8, TNF, R,
TOox @én%f TOURNLOTON JIOI D &aor\@‘o
PYOTIOIPTES. STO0T OO mmoﬁn
NON ne m@@s TOZ, HOWVT, B Nomé
Nw:omosme; TRIW BHREW, ROTFDS odas wﬂcB
8 BROT B JNENY ‘?55@53@ HOIMT wodaéé
Uomo:b Qee sodeen, mmm efoﬁmﬁ momd@
"’Ddd T, DB ATOTT/R), TFRT TORFTY IT)
émcsméméaﬁeﬁﬁﬁ

ARlefcinlY) mweom TRIT IRNY (ElesNoldaton)
weqéofmﬁm mss IR d%s@ﬁ T0WOoRATOZ
mwd Ao mrﬁmf AN} NONﬁmaé BITORWIT.
33 @o&meﬁ@ BBOZTONTR), mdgd wéoimw ﬂds
TRNGTY, dﬁﬁm} wz;amﬁzs DB T 23@@%(5
@zém@ msw THRNY 7} OB, AR ALV,
é)?oﬁ{ﬁo%oja TRERFBONOZ BH0WT® 108, ST= =HNS

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010

TRRA  FTVONFTIONTIY,

ReTdT B

OTBTN SWORRTHET.

DT

T0080N WONIOT @c;%e;%%m%%@%omocs TR0
TTE DT WOTYTOOTY 0TI ITOTYTWOLE.
83 OB, I, OO WIWONT WHIFY PRI
T3, WSEP) %?3% TDOSCINT TOITHOOT ORI,

ofméﬂ.r%ezs OPID TeYTOZ “0ITAW  [PIFT
DIIIY DRBRIYTOOT T WROMDHEITIT TTEZOIW
VBT DIVTY R,

3 BRD YOO ITRRT BPY, TTFODY e
BRT3CNT DOLITIT, RAWATT. BBOOTN JPBIT
BOZONY WTIPTLEOD 3 BN TTBOINFYTD Q0T
TP, BONSC3TN QLT [T as%mf 00T
TORE WTOW 3@?% a’s‘on’b@e?a‘oos’omfa’q&
PDBOAYPTOOT [T, [BPIB TRNEN TOLORAT
*’aﬁaﬁsﬁ@é&% wéaaf%&r@%zpa mzﬁé QROLWIT QTOOT
zg}’sémmgd. vazsﬁ DT FOFS 0BT §Teo. WTOLY
BRIB BIRNE TOFOTW i@@. LeR TRIDI 1PTH
TN FIINTH, O 5@:3571%3% TOTODRY Tone
HHLEDTY TPIB THRTI), BOT deo QERWOIPNT.

[RIVI WS DY) SWCHODY IPITIH, 1O
T3 r@dwnm DRRTL 0T T Eeplewoldat
Satde/rioldlonto w0333 NeRNEs. 535 ROR Tone WTT
NOw@s;"meéo NIT m@m@ mm 19986@ ‘?w@‘md
Uomo:b EASDINDY aamf @oﬁmrﬁ?@ Um msw@ 33
%a@@b 3Ox mcsséd 3 NOwéséoxri@éo wd%dndeﬁ
TRIT THRNY awosom zHedoxmeSe aie%ocﬁo
zoego‘:)am@cjd TROT T8 é)a‘iods@ STOPBIT WD
QeRT. BRIT TR TURETRBODD, FOTE JFTE0
Re9r 23 Nofvod:, BRIT THRNG HTOBI), WTTY,
W Te9, mm UMCS BJOON, m&aF% wadeﬁ
@6@ % mm ‘%mCSF QTL3EB D02 @oédm
28 HROT. T3 IO, VT, BPIBITYN 6559\05
TOOODHI), moﬁdaﬁe&. mﬁé% EYVDINEN] o*o’%%ﬁeé xo%%ﬁ
DOFH, ?:”JaCé’or\’r\’%>’a’a°l FRTW O DTIHEMYD
TRTETOMNROZ RIVTBLIER.

TRTT TBAVMN 30 I 27T TWNT,

DZROF 0D [ TR TORFTIFOI WRT, B
‘BRILEOD  THRNGD), LBNAPTOTT,  FBOZON
DRIDR @zpa@@ﬁmg@wd B3R I WHFT
D) ATWOT WPFHODI, TP SNT. QWOOT
Qumﬁ @oadmeéeoja moéoﬁvm %eofm&mﬂ@ 3TITO
GeRlialelcRlpVciag @o@md

210]



SWADESHI VIJNANA

LILAVATI-3

ANDOLANA-KARNATAKA

TOMRN, STFL I, @m@rn@ﬁ YRRV 55%71%3 mﬁs
BB FPIONEI, LBNA, VB[TY [TPIT THYNE W75
T BRABRWJYTIT HERIN YT BRE IR, THNYI,
WD) FSFTNTW, WVPITL WITI Y. &en
DFFY BOTH PVINT, LITDYTOOT Fe[L RO,
Oo%, WRIVYT AR BRZ FOTT B LBTTOROT
QeI mzjémmgzs.

1948 T Becd THRNE sodnen TIOIRYD TP
$BE0TI, TTEOINFYTH IR QO TePT. WTWT0Z
HTITL HFYN TWHWT HTEOBI), JPRWROZ FReHITY
DTTED, VPR eR.

égsa RO BRI 5&%@3{1 zﬁeﬁmgd. BSTNTO0T
éﬁ%da 35}@ @méc;)?mﬂeg m@e, ‘3@;& NSNSV e38TLe.

1992 OF ... TITFE ARWITLH T TRROTNED
FPY eITON[OZ FReRBPOT BNOTRN TP, [T
TRBETL . @dﬁé TRTTZOT  WLDTLIINTI),
%émgzﬁesa. ég\ﬁda BRB RPI= agﬁ@ﬁ TOWORAT
3037 FOZREPIODZ, FRAYWTIWD.

TR FRdch T3HEoLY 233 W3

BRTT FIZ MPOIRTZ, DO WWIFY w0
DRRTLEB D02 BRMD S9N HGTW EePWHET. WNRET
WICF FONNYY TITBOINETT FRETNYD,
TBRETVEITIE, CHOTTILD, THOT 23¢TIS 2630 BIHODY
RQ0IRe BRERNPI, TTNYN DOLVTI), SRORERLT.
TRTRT eBITY JOF Tt IRPYTRe FT §e03
QAR QONT WDTAR WNEW. [RIFI  BOZ0NY
&OTODNOTLR QOW & JFuIoN IR F)
NRTTORLCTONTS. TRIDI FIZODDH, NPTIRD
womemmsﬁ DIRRIIT wwﬁ@wmodomfm%
BORBRYLCTINT.

[RIBDH HTEo TWODOTS. TRESNEL Teled THOWOTS.
TN HFLONT TIRITTZY, WO FOODFT VT
FomeN g 8SRITON B303N, VIO
ABFEHETION TeTTHRT T We03P?N, VNS
RPOTONF N, DY TWONT YOTYH, [PTWOCITN
TSRV, BTTOOTSE F[RITIN VVTTIE ST TS
QT méfgz%d ;wséosmol OTRRD mmz;sérad. 3
SR EODY B[RTH FIZONIY, YOV BB/ AAFSTY
HTEOT TOTOZODIW, TIFLICD. B3 I 3geor3
BIDTLICTHTTICD DOLRTZ, NEVIZREED.

- RJOR F[PIS TG DO WO DRI,
ZOT3 BONTOT BRRB BRBVT RNRVLRS mfogé%é
ROPOAT TBHRNY w1} SYTVE JeweIeR.

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010

- PUBT FOF, 80 BROT0TTT TR
FOWOWTFRT (BN WT) D0V BTWIFIIY,
TOBOTTIRPIELD ms;m 308 eTILeR.

- 3 TPTRBIR, AT DA WOINH DQF ITNSNY
TIRY AFodINFwoln TOFHY TP 59,0
BADRAPOBIB[OZ BBIRTIR, TRLTLVER.

- eﬂsoﬁdéojamel BRNCOBA, $360%y) FOTREDE TN
BIOD DBAT FTPOROH FBER  dT3er SITONTBOZ
NENIBOFL .

— JPTBI FTZODI, YOPR LBIIYTIe 93T déeofn
DOW  BAREBIOD LI SoNY  dFeT MONTI),
SRQEIeR.

- &HOWPTHT égsaéﬁ neOTZRTICR.

— P08 OIS TRR B[RAWB  TRBHISNEI),
TORTZ TODS [

— To%Be0D ToMe TORWIRT LRETIT DY VWOINTY
B33 T =L 0O 03T TFSRoNN
GRNBERAE 3 LBERICR.

— 33T TRVT T0S TRRAT TIMR TD0SONZY,
O] faSEY BIRTREF TOODNYR, ﬁo@a&m%&ﬁeﬁa.

- 3300 POWN QQYTH FOIIT Tonw W
WO, LRPLD W) RIORRRTLIER.

YOTHOTIT

BT T 0w VOFOINR RS wde VI
TBIZ QRONNYY 2.0TONTH), B ITTNT. ToreN
BRTBW THAW 23007 T AR, TODINH I’
VTR, T, LETITY AN ReFORLICTHNT. LTILOTD
YWTDZF FR DOW FPTLETNG. B[RTZ BTN
THTOHD, Re0HT THF) T MPTCINITN LRYELD
ATTOWIT WPV IR, ATPRY T0S PHTIONZ,
BOTNIRWTT. TFEOH R[0T RBFTR FTIPIL 0L
BHPTBI), LEWI. STWHBOOT ARPRB BEOIRLTR
BRTH BRNY W7} LOTH, LSAEROW TTIT AT
DBRLOT, BFRBROT BT TOTOIODZY
TOTIORRPALCTNG.”.

DT TeNT|OZ 1 WICF B[R BDIRE  PWOR,
SRe3TI DADIRE HIOD, (VIB TP HBIW
Bo3ReTTONTD.

WOTTROFN :

1) B[V BER TY TORT : — T 4. ARedod
2) Edu track Oct. 2004

3) &30 "3 — wdeenT” I[owo® 2003

%



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

LIST OF AUTHORS

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA LILAVATI-3

TONTTICTOON 206 Madhavi. K. Y 11
Tpll WHTed 20, RoBEINTT® 193 Madhumathi. M. Dr 166
AT T, 800 206 MADHUSUDAN.M 122,152,180
A. Pasha. M. A 8 Mamatha T 39
Aatika Nizam 8 Mamatha.B. Dr 92
Aisha Siddekha 8 Meena B.Kalamadi. Dr 85
ANASUYADEVIL.H.K.Dr 116,118, 122,125, 128,152, Meera Chakravorty 95

180 Mrudula G 148
ANURADHA. A. Dr 186 Mubeen Belgaum 142,157
Arun Jyothi Mathias 39 Mulimani. A. A. Dr 157
ASHA JYOTHIL.U.H. Smt 99 Nagabhushana. B. M 19
Babu RM Ray 177 Nagappa Desai 62
Babu RM Ray 56 Narasimha Murthy. H. N 19
Bagyaraj N.J 30 Narayana Bhat. B. M 53
Basavarajeshwari.J.S 70 Narayana Gowda. K 177
Bhavani. K. Dr 139 TENOT® DIRT”. & 206
Biradar Gayatri 171 D3O .28, 206
Chandrika Sudhendra. Mrs 107 Pandurange Gowda K.T 75
Chhaya A. Badiger 49 Pavithra N 30
Farha Hussain 136 Placid.E.D’Souza 80, 82
Ganapathi.T 154 Praveen Kumar G 125
Gayathri. Y. S. Dr 189 Purushottam Reddy. R 142
Geeta K. Malagar 49 PUSHPALATHA. K. C. Dr 36
Geeta 154 Puttaramanaik 75
Gopishankar. P. K. Mr 116 Raghavendra N. R 142
Hephzibah John 39 Raghunand M. S 118
Hugar.P.H. Prof 201 Rajalakshmy Sivaramakrishnan 148
Isloor. S 53 Rama K.Naik 88
Jamuna. Dr 102 Rama K.S. Dr 197
Jamuna. K. V 177 Ramesh. A. S 186
Jayakumar K 25 Rathnamma. D 53,82
Jayakumar K 52 Ravindra Jawadagi 74
Jayashree Pattar 25 Rudraradhya .M 62
Jayashree Pattar 52 Sakina Johar. Miss 99
Jyothilakshmi.R 112 Sandhya. K 136
Jyoti T.Sajjan 56,59,88,177 Shakunthala. V 27
Kalakannavar 154 Shamala Rathna Kumari. B. S. Dr 191
Kalmath. S. C. Prof 201 Shashikala Prakash 136
Kashibai S. Khyadag 74 Shereen Kouser 27
Kasturiba B 88 Shilpahuchannanavar 67
Kavitha B 30 Shivakumar G. B 75
Kavitha. G 53 Shobha D 75
Krishna. M 1 Shridhar N.B 25
Krishna. M 19 Shridhar N.B 52
Krishnamurthy,GV 53 Siddappa. R 67
Krishnamurthy. M. U 53 Sowjanya kumari S 30
Krupashankara. M. S 11 Sreenivas K.N 62
Kushala. G 67 Sreeramasetty T 75
Kushala.G 62 SUCHETHA KUMARI 36

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @



SWADESHI VIJNANA

ANDOLANA-KARNATAKA

Sudha. B. G. Dr

Sufia Zaineb

Suguna Rao

Suguna Rao

Suhasini. K

Suhasini. K

Suma Kamath. Ms
Sumana. K. S
SumithraDevi. K. A
Sunil Prasad M.E
Suresha S
Susheelambal. M. N
Swamy. M

T. S. Rukmini. T. S. Dr
Thirumalesh

Uma. H. R. Dr
Umadevi M
Umesh.U.Muktamath. Dr
Usha Malagi
VASANTH Kumar. VM
Veena.M

Veeregowda

Vibha Trivedi
VIBHOR MAHULE. Mr
Vijayalakshmi D
Vijayalakshmi. D
VINITHA.T
Vinutha.U.Muktamath
WALI V. B. Dr
Yadav. V. S

Yathiraj S

Yathiraj S

Zohreh Salmani

3"° NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2010 @

186
39

25

52

25

52
116
19

11

75
163
186,208
59
107
128
163
39
154
88
107
80, 82
53

39
107
56,59
177
122,152,180
154
49
171
52

25

59

LILAVATI-3



SWADESHI VIJNANA
LILAVATI-3

ANDOLANA-KARNATAKA

VOTE OF THANKS

It is my privilege to propose Vote of Thanks to this august gathering here.

We are thankful to Dr Sheela Ramachandran, Vice Chancellor, Avinashalingam Deemed University for Women’s, Coimbattre, for
having accepted our invitation to inaugurate this 3™ National Women science congress at Davangere University.

Our heartfelt thanks to Smt. Ganga Murthy, Addl. Chief Economic Advisor, Ministry of Railway, Govt. of India, for presiding the
session.

I thank profusely Dr.Meena Kumari, recipient, Marie Curie Mahila Vijnana Puraskara and Dr. Rohini Godbole, recipient, Dr.C.V.Raman
Mahila Vijnana Puraskara.

I thank Dr.Indumathi, Vice Chancellor Davanagere University, for providing the venue to conduct the seminar.

I thank all the panelists, Dr. Sheela Ramachandran, Smt. Ganga Murthy, Dr.Meena Kumari, Dr. Vaidehi Ganeshan, Dr.Meera
Kaushal, Dr. Meera Chakravorthy, Dr. K.S.Ramaa, for participating in panel discussion.

Our heratfelt thanks to Dr. Mangala Shekhar and her troop for giving a wonderful and memorable cultural programme.

I thank Prof. Basavaraj, Sri. A. M. Sudhakar, Sri. Somashekhar and all the syndicate members Davanagere University, for their
support.

I thank Dr. Gayathri, Devaraj, Dept. of Commerce, Davanagere University, for acceptoiing our invitation to preside over the
Valedictory session.

I thank the sponsors Infosys Foundation, DRDO, ISRO AND CSIR.
I thank Prof. KI Vasu, the Chief Patron, SVAK, the pillar of support and encouragement behind this seminar.

I thank Sri Ramesh H, Secretary, SVAK, a dynamic personality, back bone of the institute, for making this seminar a grand
success.

I thank all the chair persons and co-chair persons of all the sessions, for their co-operation.
I thank all the volunteers, people of the sound system and food committee for their timely service.

Last but not the least, I thank all the delegates, without whom, this conference would not have taken place.
Once again I thank all the people who are responsible for the success of this congress, directly and indirectly.

Dr.Y.S. GAYATHRI
Treasure, SVAK & Working President, Matru Vedike
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