International Journal of
SCIENCE AND HUMANITIES

Volume 2, Number 2 : July - December 2016

EDITORS-IN-CHIEF
K. Prem Nazeer U. Rizwan A. Noor Mohamed

ISLAMIAH COLLEGE PUBLICATIONS

ISLAMIAH COLLEGE (AUTONOMOUS), VANIYAMBADI



INTERNATIONAL JOURNAL OF SCIENCE AND HUMANITIES
EDITORS-IN-CHIEF

Dr. K. PREM NAZEER Dr. U. RIZWAN Dr. A. NOOR MOHAMED
Principal Department of Mathematics Department of Commnerc
Islamiah College Islamiah College Islamiah College
(Autonomous) (Autonomous) (Autonomous)
Vaniyambadi 635 752 Vaniyambadi 635 752 Vaniyambadi 635 752

EDITORIAL BOARD

Dr. G. Shakeel Mohammed Dr. M. A. Jayaraj

Islamiah College, Vaniyambadi Joint Director of Collegi&ducation, Vellore
Dr. Mansur Ahmed Dr. Major. 1.B. Syed Shahabuddeen
Islamiah College, Vaniyambadi Islamiah Women'’s Colleganiyambadi
Dr. A. Liyakath Al Dr. R. Saravanan

Islamiah College, Vaniyambadi VIT University, Vellore

Dr. H. S. Muthu Mohamed Dr. P. Nisar Ahmed

Islamiah College, Vaniyambadi University of Madras, Chann

Dr. T. Mohamed llyas Dr. R. T. Rajendira Kumar

Islamiah College, Vaniyambadi Bharathiar University, @batore

Dr. C. A. Basheer Ahamed Khan Dr. A. S. Mohamed Rafee

Islamiah College, Vaniyambadi Mazharul Uloom College, Amb

Dr. M. Abdul Kadar Dr. T. K. Thiruvengada Mani

Islamiah College, Vaniyambadi University of Madras, Chann

Dr. P. Sivaraji Dr. A. Subramanian

Islamiah College, Vaniyambadi University of Madras, Chann

Dr. Shaik Abdul Wahab
Islamiah College, Vaniyambadi

ANNUAL SUBSCRIPTION RATES
Within India : Rs. 100Q Outside India : 100 US $

All remittances must be paid in the name of The Principalansih College,

Vaniyambadi. For further details regarding payment of stiption, please contact
princi pal @sl am ahcol | ege. edu. i n

Disclaimer : All views expressed in the articles are that of the authong Fublishers

are not responsible for the contents of the individual atstho

ISLAMIAH COLLEGE PUBLICATIONS
ISLAMIAH COLLEGE (AUTONOMOUS)
VANIYAMBADI 635 752, INDIA



Appeal

| am delighted to introduce this issue bfternational Journal of Science and
Humanities(IJSH) to the students and research community on behalf lamlah
College (Autonomous), Vaniyambadi, a century old insigtatserving for the cause
of education to socially, economically and educationalgaker sections of the society.
The IJSH, is a peer reviewed research journal of interdiseipy nature that cater the
needs of the teaching and research society. The aim of theglaa not only to provide a
space for leading research work but also provide a platfomtie budding researchers
to publish their maiden attempt in the field of science and dmitres. The objective
of IJSH is to publish up-to-date, high-quality and origimesearch papers alongside
relevant and insightful reviews.

This journal was started byir. L.M Muneer Ahmed, the Former Secretary of the
College with an aspiration to keep the research vibranti;nd@mpus. Now, the torch is
handed over to me from June 2016 onwards to run this journaborprofitable basis
without compromising its aims and objectives. At this juet | appeal to all teaching
and research communities to concentrate on both teachidgem®arch relevant to
society, which are symbolically related as the two facefhiefdame coin. | also appeal
to all reviewers and editors not to compromise with the dqyaili the input and promote
this journal to the next level with excellent output. Fiall pray Almighty to provide
guidance for development and success of this journal. Be$tes and thanks for your
contribution to the IJSH.

Dr. ANWARULLAH HAJEE
Secretary & Correspondent
Islamiah College (Autonomous)
Vaniyambadi 635 752
India






Table of Contents
Part A: Science

Some Operators on Intuitionistic L-Fuzzy sets of SeconceTyp
S. Sheik Dhavudh and R. Srinivasan............................. 377 - 382

Anti-oxidative Effect of Silver Nano EGCG patrticles in Crgtte
Smoke induced Alveolar Damage in Male Wistar Rats

A. Amjad Hussain, A. Gokulakrishnan, V. Magendira Mani,
K. Vinoth, P. Mohamed Kashif and A. Liyakath Ali .............. 383 - 400

Hepatoprotective Effect of Quercetin on Lambda - Cyhalathr
Induced Hepatotoxicity in Male Wistar Rats

V. Magendira Mani, A. Nafeez Ahmed, A. Liyakath Ali,
A. Gokulakrishnan, K. Vinoth and A. Amjad Hussain ............ 401 - 416

Protective Effect of Pomegranate Peel Extract on Mosquiib C
Smoke Exposed Alveolar Damage in Male Wistar Rats

K. Vinoth, V. Magendira Mani and A. Liyakath Ali .............. 417 - 430

Immune Gene Expression during Larval Development of Giant
Freshwater PrawrMlacrobrachium rosenberg(de Man, 1879)

M. A. Farookand A. S. SahulHameed ........... .. ... .......... 431 — 442






Part B: Humanities

A Study of Urdu and English Medium Secondary School
Teachers’ Morale

Mohamed Moshahid ............ ... ... i 445 - 454
Bapsi Sidwa’s Ice-Candy-Man : A Perspective in the Backgtbu

of Partition

B. AKbar Alam . ... 55460
Genesis of National Consciousness in Tamil Nadu with

Special Reference To Madras Native Association

H. Munavarjan . .........ooiiii e 146464
Hero-Stone Speaks: Altruism was Volksgeist in Krishnagegion

P.Basith ASrani .......coouii 46570
Social and Economic Exploitation in Medieval Tamil Nadu

K. MUrugan . ... 471-476
Disparity of Higher Education in India: An Assessment

C. A. Basheer Ahamed Khan, S. Liyahath John

and A. SaiyadhaBegum. ... 477 - 484
A Study on Customer Satisfaction of E-Banking Services

in Vaniyambadi Town

N. Roja Bai and A. Noor Mohamed ........................... 485 — 492
A Study on Investment Preference and Behaviour of IndiMidua

Investors in Vellore City

M. Srinivasan and T. Mohamed llyas.......................... 493 - 502
A Study on Consumer Behaviour towards Home Appliances

with Reference to Vellore District

C. Nithya and A. Noor Mohamed ............................. 503 - 524
Family-Work Conflict and Job Satisfaction - A Study

with Reference to Information Technology Professionals

V. Mahmudul Hasan and T. Mohamed llyas ................... 525 —-544



Management Students’ Awareness on Stock Market Efficiency
- A Bird’s Eye View
S. Thameemul Ansariand S. AslamBasha ..................... 545 - 552

User Awareness About The Seminars / Workshops Conducted by
Department of Library and Information Science, Islamiati€gye
(Autonomous), Vaniyambadi, Vellore District: A Study

N. Abdul Latheef and T. K. Thiruvengadamani .................. 553- 562



Part A :
SCIENCE






International Journal of Science and Humanities

ISSN 2394 9236 \Volume 2, Number 2 (2016), pp. 377-382
© Islamiah College Publications
http://www.islamiahcollege.edu.in
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Abstract

In this paper, we define the new operators namely necessitypassibility on
Intuitionistic L-Fuzzy Sets of second type and study somimeir properties.

AMS Subiject Classification: 03E72

Keywords: Intuitionistic Fuzzy Sets, necessity, possibility.

1. Introduction

Fuzzy sets were introduced by Lotfi.A. Zadeh in 1965 as a @disation of
classical(crisp)sets. Further the fuzzy sets are gesethby Krassimir. T. Atanassov
in which he has taken non-membership values also into ceratidn and introduced
Intuitionistic Fuzzy sets[IFS] and their extensions lik&uiitionistic Fuzzy sets of
second type, Intuitionistic L-Fuzzy sets and Temporal iti@nistic Fuzzy sets. In
section 2, we give some basic definitions and in section 3, mm®duce the new
operatorsnecessity(d) and possibility(<») on ILFSST in the universal sdf. Also
we establish some of their properties. The paper is condludsection 4 .

2. Preliminaries

In this section, we give some basic definitions.

Definition 2.1 [7] A Fuzzy set [FSH in a universal sef is defined by,

A= {(z,pa(x)) |z € E}

wherep 4 : E — [0, 1] is the membership function representing the membershigeeg
of element: in the FSA such thal) < u4(z) <1
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Definition 2.2 [7] The support of a Fuzzy Set in a universal set£' is denoted by
Supp(A) and is defined as,

Supp (A) = {x : pa(x) >0,z € E}

Example. Let X = {1,2,3} andA = {(1,0.2),(2,0), (3,0.4)} then, Supp (A) =
{1,3}

Definition 2.3 [1] An Intuitionistic Fuzzy set[IFSH in a universal sef is defined as
an object of the form,

A= {(r, pa(z), va(z)) | v € E},

wherepy : E — [0,1] andvy : E — [0,1] denote the degree of membership
and the degree of non-membership of the elemerd FE respectively, satisfying
0 < palz) +valz) <1

The valuer,(xz) = 1 —pa(z) —va(x) is the degree of uncertainty of the elemert £
to the IFSA

Definition 2.4 [1] The support of an Intuitionistic Fuzzy Sétin a universal set is
denoted by Supp(A) and is defined as,

Supp (A) = {x : pa(x) > 0,va(x) >0,z € E}

Example. Let X = {1,2,3} and A = {(1,0.2,0.8),(2,0.1,0.7), (3,0,0)} then,
Supp (A) = {1,2}

Definition 2.5 [1] An Intuitionistic Fuzzy sets of second type [IFS3Tih a universal
setF is defined as an object of the form,

A= {(r, pa(z), va(z)) | v € E},

wherepy : E — [0,1] andvy : E — [0,1] denote the degree of membership
and the degree of non-membership of the elemert FE respectively, satisfying
0 < pa(z)? +rva(x)* < 1.

The valuer 4 (z) = v/1 — pua(z)? — va(z)? is the degree of uncertainty of the element
x € E'tothe IFSSTA.
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Definition 2.6 [1] The support of an Intuitionistic Fuzzy Sets of second types
denoted by Supp(A) and defined as,

Supp (A) = {x : pa(x)* > 0,v4(x)? > 0,z € E}
Example. Let X = {1,2,3} andA = {(1,0,0),(2,0.1,0.7),(3,0.6,0.2)} then,
Supp (A) = {2,3}

Definition 2.7 [1] An Intuitionistic L-Fuzzy set[ILFSH in a universal se¥ is defined
as an object of the form

A= {(r, pa(z), va(z)) | v € E},

whereu, : F — L andv, : E — L denote the degree of membership and the degree
of non-membership of the element FE respectively, satisfyinga(z) < N(va(z)),
N : L — Lis an unary involute order reversing operation ahdbe fixed.

The valuer,(z) = N(sup(pa(z),va(z))) is the degree of uncertainty of the element
x € Etothe ILFSA.

Definition 2.8 ! The support of an Intuitionistic L-Fuzzy Sétis denoted by Supp(A)
and defined as,

Supp (A) = {x : pa(z) > 0, N(va(x)) >0,z € E'}
Example. Let X = {1,2,3,4} andA = {(1,0.4,0.3), (2,0, 0), (3,0,0),(4,0.1,0.7) }
then,Supp (A) = {1, 4}
Definition 2.9 [3] An Intuitionistic L-Fuzzy sets of second type[lLFSSA]in a
universal set is defined as an object of the form

A= {{z, pa(x), va(z)) | = € E},

whereu, : F — Landv, : E — L denote the degree of membership and the degree

of non-membership of the element E respectively, satisfying,(z)* < N(va(z))?,

N : L — Lis an unary involute order reversing operation ahtbe fixed.

The valuema(z) = /N(sup(ua(z)2, va(z)?)) is the degree of uncertainty of the
elementr € E to the ILFSSTA.

Definition 2.10 [3] The support of an Intuitionistic L-Fuzzy Sets of second type
denoted by Supp(A) and defined as,
Supp (A) = {x : pa(x)> >0, N(va(z))* > 0,2 € E}

Example. Let X = {1,2,3,4} andA = {(1,0,0), (2,0,0), (3,0.6,0.3),(4,0.1,0.7) }
then,Supp (A) = {3,4}
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3. Operators on Intuitionistic L-Fuzzy sets of second type

In this section, we define the new operataesessity([]) andpossibility(<{) on
ILFSSTin the universal sek.

Definition 3.1 Thenecessity operator is
DA = {(z, pa(z), vV N(pa(z))?)/x € E}
Definition 3.2 Thepossibility operator is

QA ={(z,V/N(wa(z))* va(z))/x € E}
Theorem 3.1 For any ILFSSTA, we have

(@) OA4=3A (b) ¢A=0A

€ DOA=04  (d) 60A=0A

Proof.
(@) O4 = O{(z,va(2), pa(z))/z € E}
= {(z,va(z), VN(va(z))?)/z € E}
= {(z,V/N(wa(x))? va(x))/z € E}
= OA
(b) OA = O{{w,val), pa(@))/z € B}

(
= {(#, VN(pa())?, pa(z))/x € E}

= {(#, pa(2), VN(pa(2))?)/x € E}
= 0A

(©) O0A = O{(z,pa(x),/N(ua(z))?)/x € E}

= {(#, pa(2), V' N(pa(2))?)/x € E}
= 0A

(d) OOA = O{{z,/N(va(x))?,valz))/z € E}
= {{&, VNwa(z))?, va(z))/z € E}
— OA
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Theorem 3.2 For every two ILFSST4 and B, we have
(a JAUB)=0AUOB (b) J(ANB)=0ANDOB
€ C(AUB)=QAUGB  (d) ¢(ANB)=CANEOB

Proof.

(@)
O(AUB) = D{(z,sup(pa(z), us(x)), inf(va(z), ve(2)))/x € E}
= {{&,sup(pa(z), us(2)), v/ N((sup(pa(), ps(2)))?) /x € B}
= {(z,sup(pa(), ps(x)), inf(V'N(pa(@)?), v/ N(us(2)?))) /2 € E}

= {(, pa(@), vV N(pa()?))/z € EY U{(z, up(x), V N(us(2)?) /v € E}

= UAuUUOB

(b)
OANB) = O{(x,inf(pa(z), up(x)),sup(va(z), ve(z)))/z € E}
= {(z,inf(pa(z), pp(x)), v/ N((inf(pa(z), up(2)))?) /2 € E}
= {(z,inf(pa(), pp(x)), sup(v/N(pa(®)?), V' N(up(2)?)))/z € E}

= {(, pa(@), vV N(pa()?))/z € EY 0 {(z, up(x), V N(us(2)?) /v € E}

= UANOB

(€)
CAUB) = O{{x, sup(pa(e), pp(r)), inf(va(z), v(z))) /2 € E}
= {(z,/N((inf(va(z), v5(z)))?),inf(v4(x), vp(x)))/z € E}
= {(z,inf(\/N(va(x)?),\/N(vp(x)?)),sup(va(z), vp(z)))/z € E}

= {{z, VNwa(@)?),va(x))/w € E} U{{z, /N(vp(2)?), vp(2)) /v € E}
= QAUOB
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(d)
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CANB) = O{{z, inf(pa(z), pp(x)), sup(va(r), vs(z)))/z € E}

= {{z, VN((sup(va(e), vs(2)))?), sup(va(w), vs(2))) /= € E}
= {{z,sup(v/N(va(2)?), v N(v(2)?)), inf(va(z), v5(2))) /2 € B}

= {{z, VNwa(@)?),va(x))/x € E} 0 {{z, /N(vp(2)?), vp(2))/z € E}
= =0ANYB

4. Conclusion

In this paper, we have introduced the new operators negessid possibility

on Intuitionistic L-Fuzzy sets of second type [ILFSST] antddsed some of their
properties. In future we will study some more properties applications of ILFSST.
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Abstract

Cigarette smoking (CS) is the cause of morbidity and maytdliom several
diseases including lung cancer, chronic obstructive pubng disease (COPD),
and cardiovascular disease (CVD). Free radicals mediaiddtive stress has been
implicated in the pathogenesis of smoking-related lungaties and antioxidant
nutrients are reported to prevent these lung damages. E@RIGits chemical-
induced lung fibrosis and lung cancer. However, minimal \mdability of
EGCG considerably reduced EGCG mediated biological effeetvo. Therefore,
the present study was intended to evaluate the pulmonangqbne role of
EGCG coated silver Nano particles (EGCG-AgNPs) againsirabrCS induced
oxidative damage in rat lungs. Adult male albino rats werposed to side
stream CS for a period of 12 weeks and simultaneously admiais with EGCG-
AgNPs (2mg/kg B.W./day). Exposure to CS significantly irmsed the levels of
oxidative stress markers such as lipid peroxidation (LR@tein oxidation, and
decreased levels of reduced glutathione, vitamin C andwi&. The activities of
superoxide dismutase, catalase, glutathione peroxigagathione-S-transferases
and glutathione reductase were found to be decreased in ez rat. Oral
supplementation with EGCG-AgNPs showed significant deseraa the levels
of LPO, protein oxidation products and improved the antexit status by
increasing the activities of enzymic antioxidants, and-anmymic antioxidants.
Histopathological alterations of the lung tissue were pneéed by EGCG-AgNPs
administration. These results suggest that chronic CSsexp@nhances oxidative
stress, thereby disturbing the tissue defense system aG@GEAYNPS protects the



384 Anti-oxidative Effect of Silver Nano EGCG patrticles in Qigfde Smoke . . .

lungs from this oxidative damage through its antioxidarteptal.

Keywords: Cigarette smoking, EGCG, Lungs, AgNPs, Oxidative stress,
pulmonary disease.

Introduction

Cigarette smoking is the cause of morbidity and mortalitpnir several
diseases including lung cancer, chronic obstructive pobnp disease (COPD), and
cardiovascular disease (CVD) [WHO, 2008]. Lung cancer hasoime one of the
leading causes of death in both developed and developingtriest Most of the
deaths from lung cancer are due to smoking tobacco prodWtwldwide in 2014,
tobacco smoking contributed 80% of the lung cancer deathsles aged 30-69 years,
and 82% in males over 70 years [Ezzati and Lopez, 2003]. Thebeu of smokers
worldwide is currently estimated to be 1.8 billion and cangs to increase 2 billion
by 2025. According to the World Health Organization (WH@)acco-related disease
is the single largest preventable cause of death in the woday, killing around 5.4
million people a year - an average of one person every sixsiscd he WHO predicts
that tobacco deaths in India may exceed 1.5 million annuay2020 [Rani et al.,
2003]. Among the tobacco users, beedi smokers constitdte digarette smokers 20%
and those using smokeless constitute 40% [Vijayan and Kug@@5].CS has been
shown to induce prominent pulmonary vascular changes ctatized by endothelial
dysfunction and vascular remodeling, which lead to pulnnpreypertension. Lung
tissue, exposed to near-atmospheric oxygen tension aralethhendogenous and
circulating oxidants, is an organ routinely under oxidatstress and therefore at high
risk for oxidative damage.CS is a complex mixture of over@Rizntified constituents
[Pryor and Stone, 1993] and this array free radical was shtovimduce functional and
structural damage to lungs. CS induced oxidative damagksigarette smoke exerts its
oxidative effects on the rest of entire organs eventua#ijukally occurring antioxidant
substances such as polyphenols and flavonoids that areeddrom herbs, fruits,
vegetable and medicinal plants provides a new insight ingoriion and therapy of
lung cancer. The mechanisms of action of several dietamnopeeventive agents have
gained considerable attention in cancer research. Graas teirrently considered as a
source of dietary constituents endowed with biological phdrmacological activities
relevant to human health. As per human epidemiological avd animal data, it can
be suggested that the pharmacological benefits of tea dgmkay help to protect from
lung cancer. The major catechins of green tea are (-)-egubat (EC), (-)-epicatechin-
3-gallate (ECG), (-)-epigallocatechin (EGC) and (-)-gligcatechin-3-gallate (EGCG)
[Babu and Liu, 2008].The bioavailability of green tea chias in humans is an
important variable for evaluation their biological actyviwithin the target tissues. In
humans, the plasma catechin concentration was notabldsed 2 to 4 hours following
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the consumption of green tea [Babu and Liu, 2008]. HoweVes, lioavailability
of catechins is relatively lower, with reportedly plasmdechin (EGCG and EGC)
concentrations accounting for only 0.2 % to 2% of the inggstmount in healthy
people. Such low bioavailability of tea catechin limitsligactivity invivo. In recent
decades, particular attention has been paid to the imprentai the bioavailability of
tea components in the human body, which mainly includesh&giting biodegradable
nano EGCG. This prompted us to evaluate the possible effe&ttE&G-AgNPs on lung
oxidative anomalies and histopathological alteratiossaated CS induced lung injury
with a notion to identify a successful therapy.

Materials and Methods

Chemicals

All fine chemicals including butylatedhydroxytoluene (BHTthiobarbituric
acid (TBA), tetraethoxypropane (TEP), 2,4 dinitrophepdiazine (DNPH), 5,5'-
dithiobis (2-nitro benzoic acid) (DTNB), tris (hydroxyningtl) amino methane (TRIS),
sodium dodecyl sulfate (SDS), acrylamide, bis-acrylamieleamethylethylenediamine
(TEMED), and Coomassie blue, (-) - epigallocatechingal(@GCG) and silver nitrate
were purchased from Sigma chemical co., USA. All other cleaisiused were of good
guality and analytical grade.

Synthesis of Silver Nanoparticles

In the typical synthesis of silver nanopatrticles, 10mL ofMiaGCG was treated
with 2mL of 1M silver nitrate solution and kept in room tematre. Subsequently the
synthesis of silver nanoparticles was initially identiflagdbrown colour formation and
further monitored by measuring UV-vis spectra of the reactnixture.

Characterization of Synthesized Silver Nanoparticles

Synthesis of silver nanoparticles was initially charage by position of SPR
band by measuring Single beam UV-vis spectroscopy at diftavavelengths from 360
to 700 nm (Tomos USA model UV-1800 PC).

Animal model

Male albino rats of Wistar strain (14010 g) procured from aadu University
for Veterinary and Animal Sciences, Chennai, India weradse the study. Animals
were fed with commercially available standard rat pellefieeld (M/s Pranav Agro
Industries Ltd., India) under the trade name Amrut rat/meeel and water was provided
ad libitum. The rats were housed under conditions of coletiadlemperature (252C)
and acclimatized to 12-h light:12-h dark cycle. Animal exqents were conducted
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according to the guidelines of institutional animal ethmammittee.

Experimental design

Rats were divided into four groups, each consisting of sirais.

Group | - served as the vehicle treated normal saline cantrol

Group Il - rats were exposed with cigarette smoke for 21 days.

Group Il - rats exposed to cigarette smoke condensate feriagpof 21 days and
simultaneously administered of Nano EGCG (2 mg/kg BW for 2¢s) orally [Hsieh
etal., 2011].

In Group IV - animals received Nano EGCG (2 mg/kg BW orally3ddilved in n
water for 21 days.

Group Il and Group Il rats were exposed to CS for a period ofié2ks as described
[Gokulakrishnan et al., 2011]. Briefly, the rats were plage& whole body smoke
exposure chamber, which contains two holes of about 3 cmamelier. Smoke from
a lighted cigarette was introduced through one hole andhairugh the other. The
cigarette was fixed away from the chamber and smoke was diradwy slow suction
with the help of a tube and an aerator, so that there was ncetatype change within the
chamber. The animals were exposed to side stream CS twigetaiduration of each
exposure was 3h with an interval of 10 min between each diganasing eight to 10
cigarettes per day. The same brand of locally availableettawas used throughout the
experiment (Scissors Standard). Control animals wereestdy to the same handling
and time in the smoke exposure chamber with air replacingkefas mixture. The
concentrations of nicotine, carbon monoxide and total@agte matter were measured
in the cigarette and CS in the study chamber (data not shown).

Collection of samples for biochemical analysis

After the experimental period, the rats were fasted ovéitnignaesthetized with
intraperitoneal injection of phenobarbital sodium (30 kegbody weight) and blood
collected from jugular vein for serum isolation and sacefidy cervical decapitation.

Serum separation

The blood samples collected in plain centrifuge tubes wep ik inclined position
to allow complete clotting of blood and then centrifuged 3@ rpm for 10 min. The
resultant clear supernatant was pipetted out and presanadall vials in the freezer
for the purpose of biochemical investigations.

Histological examination

A portion of the lungs tissue was fixed in 10% neutral buffddhalin and embedded
in paraffin wax for histological evaluation. Sections withickness 5m were stained
with hamatoxylin and eosin (H & E), examined under high poligdrt microscope.
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Biochemical assays

The activities of serum enzymic antioxidants such as sudeadismutase SOD
[Misra andFridovich,1972], catalase CAT [Takaharaetl®g0], glutathione peroxidase
GPx[Rotruck, 1973], glutathione reductase GR [Staalet H)69], glutathione-S-
transferase GST [Habiget al., 1974] were assayed. Lipidxidation level was
determined by measuring thiobarbituric acid reactive wrxes (TBARS) according
to the method of [Ohkawaet al., 1979].

Sodium Dodecyl Sulphate-Polyacrylamide Gel Electropsisre(SDS-PAGE)
Protein damage was analyzed by SDS-PAGE by the method ofinéie(h970).

Activity staining of SOD and CAT by native gel electrophase3he levels of
protein were estimated by [Lowry et al., 1954], and were s®pd by native gel
electrophoresis in the presence of Tris (50 mM), glycin®(@M) and EDTA (1.8 mM)
at constant current (50 mA) for 4-5 hrs. After electroph@ethe 12% native gel was
incubated in staining solution containing riboflavin (BO&M), nitrobluetetrazolium
(0.25 mM), EDTA (1 mM) and TEMED (28 mM), in 50 mM phosphate feuf After
30 mins incubation in dark, the staining solution was rendoaed replaced with 50
mM phosphate buffer. The gel was then exposed to light fomenfiénutes and areas of
SOD activity appeared as white bands in a blue backgrouna&eamp andFridovich,
1971]. Similarly, the 8% native gel of CAT after electropbsis was soaked in 50 mM
phosphate buffer (pH 7.8) containing 0.01 M H202 for 20 mihsoam temperature
in dark with gentle rocking. The gel was then placed in 2%id¢echloride and 2%
potassium ferric cyanide solution. The areas of CAT agtigjipeared as yellow bands
against the greenish blue background [Sun et al., 1988].

Statistical method

All the results were expressed as mean SD for six rats in esmlpg All the
grouped data were statistically evaluated with SPSS/1tvare. Hypothesis testing
method included one-way analysis of variance (ANOVA),daléd by least significant
difference (LSD) test; P j 0.05 was considered to indicatgstical significance.

Results and Discussion

Colour change during synthesis of nanoparticles

In the present study, it has been found that the EGCG ateapbaygol has the
potential to reduce silver nitrate ions to silver nanop#et. The yellowish [Fig. 1]
colour of aqueous extract of green tea extract was changeirto brown after 24
hours of incubation due to the excitation of surface plasmavibrations in silver
nanoparticles.

From this study, it has been found that the green tea exardcditional medicinal
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plant has the potential to reduce silver nitrate ions toesilvanoparticles. The pale
brown colour of aqueous EGCG was changed to dark brown aftleod@rs of incubation
due to the excitation of surface plasmon vibrations in sihanopatrticles.

UV-Vis Spectroscopy

The formation of silver nanoparticles was confirmed usingViB/spectroscopy.
The broad plasma resonance peak around 450 nm can be agsigileel nanoparticles
[Fig. 2]. The intensity of the color increased with the inatibn time. Nanoparticle size
can also be determined by the change in the color of the cgastilution. The smaller
the size of nanopatrticles greater is the color shift towaeds The synthesis of silver
nanoparticles was also confirmed from the UV spectra of EGEgNPs where the
maximum absorbance was found 450nm after 24 hours of inicurbat

Effect of EGCG-AgNPson CS induced lung lipid peroxidation

The changes in levels of LPO in lungs of control and experiadegroup of rats
are depicted in Figure.3. The levels of LPO were signifigaglj 0.05) increased CS
exposed rats (Group Il) when compared with control rats. BE&XgNPs treated CS
administered rat (Group Ill) showed significant (p j 0.05¢r@ase in the levels of LPO
which was comparable with CS exposed rats. No significaf¢reifice was observed
in rats treated with EGCG-AgNPs (Group 1V) alone when coraddo normal control
rats, which indicates its non-toxic nature.

In the current study a significant increase in LPO were olegkenv the lung tissues
of CS induced rats. This is in agreement with the reports hyclieseet al., 2007],
elevation of lipid peroxides in CS exposed rats could babaited to the sustained
release of reactive free radicals. However supplememtatidcGCG-AgNPs reduced
the levels of LPO in CS exposed rats. EGCG significantly redud?O and attenuated
oxidative stress of lungs. The possible alveolar protectiechanism of EGCG-AgNPs
is due to the presence of tocopherol content and the iromtthglantioxidative activity.

Effect of EGCG-AgNPs on CS induced protein pattern by SDS-P&E of lung tissue
homogenate

SDS PAGE pattern of the lung tissue homogenate of controlexperimental
group of rats is shown in fig.4. Rats induced with CS (Grougshipwed a prominent
change (lane.2) in protein pattern when compared to comatd (lane.1l). Oral
treatment with EGCG-AgNPs to CS exposed (Group Ill) ratsvgme the protein
fragmentation (lane.3) when compared CS exposed rats. E&GNFs alone (lane.2)
shows similar protein profile when compared to normal cdnfPootein oxidation and
their accumulation have been observed with cigarette smgoknd in several human
diseases, including cardio vascular disease and cancdle{Danne et al., 2003].
Accordingly, various experimental studies [Unluet al.08Dhave demonstrated that
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exposure to CS elevates protein damage in blood and oth@&nsrdhe protein damage
was attributed mainly due to the free radicals attack andaikie stress induced by
CS. EGCG supplementation reduced the level of protein feagation in CS exposed
rats. These data corroborate with earlier study, which ssiggthat, EGCG reduced
protein oxidation in experimental rats [Sriramet al., 2Z00®@a catechins may reduce the
formation LPO induced low-molecular aldehydes that causedifications of proteins
[Skrzydlewskaet al., 2005] .Thus, EGCG- AgNPs role in prnévey the oxidative
damage to proteins is obvious by the restoration of prowmels. Effect of EGCG-
AgNPs on CS induced enzymic antioxidant status of contrdlexperimental group of
rats

Tablel shows the changes in the activities of antioxidaayee of control and
experimental group of rats. In CS exposed rats (Group ladhigities of these enzymes
were decreased significantly (P j 0.05) when compared taaomatts. On treatment
with EGCG-AGNPS(Group lll) there was significant (P j 0.0%)rease in the activities
of these enzymes when compared to CS induced rats. No sartifiifference was
observed in rats treated with EGCG-AgNPs (group 1V) alonemwtompared to normal
control rats, which indicates its non-toxic nature.

Effect of EGCG-AgNPs on CS induced antioxidant enzyme actity by Native
PAGE

Fig.5 shows the effect of EGCG-AgNPs on tissue antioxidtatus of SOD and
CAT activity staining by native gel electrophoresis of aohtand experimental rats.
The level of antioxidant enzymes SOD and CAT, in lung tiss@eensignificantly (P
i 0.05) decrease in CS exposed rats (Lane 2) when comparbdccantrol (Lane 1)
rats. Treatment with EGCG-AGNPS to CS exposed rats, reaek bctivities of these
antioxidant enzymes to near normal (Lane 3) when compar&stadministered rats
(Lane 2). EGCG-AgNPs (group IV) alone treated group’s shimv@snormal expression
of SOD and CAT staining (Lane 2). SOD is an antioxidant enzymelved in the
scavenging of superoxide radicals. The H202 formed as thdtref SOD activity
is quenched by catalase and GPx. In this study, a significaower activity of
the enzymes SOD and CAT was observed in lung tissues of CSsedpats. The
reduction in the activities of these enzymes might be dudeo increased utilization
for scavenging ROS, and their inactivation by excessivelants in CS. However,
upon EGCG- AgNPs administration the activities of theseyeres were significantly
increased in CS exposed rats. These findings are consisitdnéawecent report that
EGCG can attenuate antioxidant enzymes [You et al.2014].C&G&omprising the
ortho-hydroxyl group in the B-ring and galloyl moiety in tering could react directly
with superoxide may reduce the formation of H202 and in &nldit possess a direct
scavenging effect on H202 and restores SOD and CAT acs\iabu & Liu, 2008].

The activities of GR, GST and GPx were declined in lungs of @Siaistered rats.
A synchronized activity of these GSH dependent antioxidar#tymes reduces LPO,
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detoxifies toxic electrophiles and maintains intracelgiancentration of GSH. CS has
been demonstrated to inhibit GR, GST and GPxin rat lungstkeseet al 2009]. The
reduced activity of these antioxidant enzymes by CS exgoswaty be associated with
the depletion of GSH levels, and an increase of LPO oxidatikess and free radicals
levels. Supplementation of EGCG- AgNPs to CS exposed ratsased the activities
of these enzymes which indicate the protective nature dEREG- AgNPs against CS
induced pulmonary injury. Enhancement of these enzymesimtissues by EGCG has
been reported under different conditions [You et al., 20R@storation of GSH level,

and decrease LPO, which is responsible for the increase iadfivity of GPx, GST and

GR in EGCG- AgNPs, administered CS exposed rats.

Effect of EGCG-AgNPs on CS induced non enzymic antioxidanttatus of control
and experimental group of rats

Figure 6 depicts the levels of non-enzymic antioxidant intoa and experimental
group of rats of CS exposed rats resulted in a significant (f0%)0decrease in the
levels of GSH,vitamin C and E when compared with control.rat8/henEGCG-
AGNPSadministered along with CS, there was a significant@®3%) increase in the
levels of GSH, vitamin C and E when compared to CS- inducesl riib significant
difference was observed in rats treated with EGCG-AgNPsufrV) alone when
compared to normal control rats, which indicates its notietoature.

GSH serves as the primary antioxidant defense againsttweddress and the level
of GSH was significantly lowered after exposure to CS. CS supwinduced depletion
of GSH in rats is due to increased LPO and enhanced utilizafi®&SH for scavenging
ROS, hydroxyl radicals and oxy radicals, aldehydes andidgaof tobacco smoke
[Moriarty et al., 2003]. Treatment with EGCG brought the Gekelsto near normal.
[Sriramet al., 2008] have demonstrated the importance &&®& up regulating non-
enzymic antioxidants levels, thereby aiding in pulmonagtection. EGCG by direct
scavenging the free radicals in CS may reduce the utilimatibGSH and thereby
exhibiting an increase in the GSH content in EGCG treatedXp8sed rats.

Ascorbate and ?-tocopherol are non-enzymatic antioxgdémat scavenge free
radicals, lipid peroxides and more over they acts synecgist with one another.
In our investigation lower levels of ascorbate and ?-toesphwere observed in CS
exposed rats. In accordance, CS dependent decline in &saordand ?-tocopherol has
been reported lungs tissues of rats [Lucheseet al., 20 BT E&AGNPS pretreatment
showed a marked increase in ascorbate and ?-tocophertd iev&S administered rats.
EGCG was reported to possess antioxidant properties supgerihat of ascorbic acid
and tocopherol [Zhao et al., 1996] and repairs tocophediteds [Skrzydlewskaet al.,
2005]. Moreover, EGCG'’s potential to augment the ascortit @nd GSH status would
have played a vital role in sparing the tocopherol levelsialting.
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Effect of EGCG-AgNPs on CS induced histopathological chares in lung tissues of
control and experimental group of rats

Fig 8 shows Effect of EGCG-AgNPs on CS induced histopathotdghanges in
lung tissues of control and experimental group of rats.Tie®logical examination of
lungs from control animals showed a normal architectureetiavith small uniform
nuclei [Fig. 8.A]. CS [Group II] administered Lung showedguced alveolar space
enlargement, loss of architecture with distorted alvesls@en from increased number
of hyper chromatic nuclei in the cells of alveolar wall witktensive proliferation
of alveolar epithelium[Fig. 8.B]. CS administered and EGEBGNPS treated rats
[Group IlI] exhibited reduced alveolar damage with nearnmalr architecture [Fig.
8.C]. EGCG-AGNPSalone treated animals showed no apptectabtopathological
alteration [Fig.8.D] as that of control animals

In our histopathological study, airspace enlargement whasemwed after CS
exposure, in agreement with Chan et al., 2009 who also fduatcekposure of Sprague-
Dawley rats to cigarette smoke caused airspace enlargemMéenalso observed goblet
cell hyperplasia in the epithelium of cartilaginous bronichCS-exposed rats, which
might account for mucus hypersecretion in COPD patients. révipus report also
suggested that rats exposed to cigarette smoke rapidlgsansreased levels of cell
proliferation in the epithelium and walls of bronchioleddan the walls of associated
pulmonary arteries.The ability of EGCG-AGNPS to restoee@$ induced histological
changes, clearly indicates the antioxidant potential @¢ ffoly phenol compound.
Green tea has a protective effect on CS-induced airspa@egentent, goblet cell
hyperplasia as well asa suppressive effect on systemioaatidxidative stresses. Thus,
the histological findings clearly support the biochemicatiadand suggest that EGCG-
AGNPS may play a promising antioxidant role with respectiwgl damage.

Conclusions

The above findings show that chronic CS induces an oxidatiieeson the lungs
by increasing lipid peroxidation, protein oxidation anamcishing both enzymatic
and non-enzymatic antioxidant status and histopathadbgiteration. EGCG-AgNPs
ameliorates CS induced oxidative changes probably thrdasdtee radical scavenging,
antioxidant activities in the pulmonary tissues. Thus, régults of our investigation
suggest that EGCG-AgNPs can be a potent antioxidant in thgsluan organ highly
prone to oxidative stress against chronic CS induced tyxacid hence may have useful
properties as a natural antioxidant supplement, capabf@esenting lungs damage
caused by CS oxidative stress. However, further studiewiperg to the precise
mechanism of action of EGCG silver Nano particles are waedn
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Figure 1 - The change in colour of the EGCG extract from brown to
black after the addition of 1M of AQN©

The picture is a photograph of conical flask containing (A) $Nver nitrate solution,
(B) EGCG extract, (C) EGCG-AgNPs after 2 hours and (D) EGCgNRs after 24

hourswhich was preserved for 24 hrs in a refrigerato€j4

Groups Control Cigarette EGCG-AgNPs| EGCG-AgNps
Smoke Exposed + Cigarette alone
Smoke Exposed
SOD 8.36+ 0.72 4.63+ 0.53¢ 8.11+ 0.47° 8.28+ 0.33V°
CAT 47.09+ 3.82 | 23.74+2.82% | 41.76+ 3.35" | 49.47+ 4.357°
GPx 5.48+ 0.43 2.72+0.31" 5.10+ 0 .26° 5.29+ 0.207V°
GST | 102.26+ 17.63| 69.35+ 12.62¢ | 95.62+ 9.86° | 106.12+ 10.2™V°
GR 4.12+ 0.26 2.67+ 0.41° 3.86+ 0.11° 4.07+0.217%%

Table 1. Effect of EGCG-AgNPs on CS exposure induced activities of
antioxidants enzyme levels in the lung tissue homogenaterafol

and experimental group of rats
Activity is expressed as

50% inhibition of epinephrine auto oxidation / min/100 mgfein for SOD; mole
H202 consumed/min/100 mg protein for CATgm of GSH consumed /min/100mg
protein GPx; moles of 1chloro, 2-4 dinitrobenzene conjadahin/100mg protein for
GST,; nmoles of NADH oxidized /min/100mg protein for GR.
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Values are expressed as meaBD, for six animals in each group. Statistical significant
variations are compared as follows:

* Cigarette Smoke Exposed Vs Control
> Cigarette Smoke Exposed + EGCG-AgNPs Vs Cigarette Smokedexp
“b P <0.05,

NS _ Non significant.

g & el

Figure 2 - UV-Vis spectrum of (A): Silver nitrate solution (B): EGCGteact
and (c) EGCG-silver nanoparticles
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12
Lipid Peroxidation

[R5

nmaoles of TBARS formed / mg protain

Lungs

mCigarstte Smoke Exposed

BEGCG-AzHP + Cizaretts Smoke Exposed @EGCG- AP alons

Figure 3 - Effect of EGCG-AgNPs on CS exposure induced lipid perataatelevels
in serum and lung tissue homogenate of control and expetahgroup of rats

Values are expressed as meaSD, for six animals in each group. Statistical significant
variations are compared as follows:Cigarette Smoke Exposed Vs Contt@ligarette
Smoke Exposed + EGCG-AgNPs Vs Cigarette Smoke Expdsed. P < 0.05, V5 -
Non significant.

Figure 4 - Effect of EGCG-AgNPs on CS exposure induced protein danralysg
tissue homogenate of control and experimental group of rats
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Lane 1 - Control

Lane 2 - Cigarette smoke exposed

Lane 3 - Cigarette smoke exposed + EGCG-AgNPs treated
Lane 4 - EGCG-AgNPs alone

GSH
10
9
]
g 7 NS
£ 6
o
b5 3‘....: :
E g w::::c 5 K
i \ §
1 §2222< §2222<
Serum Lumgs
BHommal Control R izarette S moke Exposed

BEGCG-hglP+ Cigarette Smoke Exposed  #EGCG-AgNP alone

Figure 5 - Effect of EGCG-AgNPs on CS exposure induced level of GSHreeand
lung tissue homogenate of control and experimental grouptef

Values are expressed as meaBD, for six animals in each group. Statistical significant
variations are compared as follows:

“Cigarette Smoke Exposed Vs Control

bCigarette Smoke Exposed + EGCG-AgNPs Vs Cigarette Smokedexh
*[3mm] “* — P < 0.05,

N5 _ Non significant.
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S0

= CAT

Figure 6 - Effect of EGCG-AgNPs on the activities of SOD and CAT in thag of
control and experimental group of rats

Native-PAGE electrophoresis of SOD & CAT in lung tissue hg®ate of control and
experimental group of rats

Lane 1 - Control

Lane 2 - Cigarette smoke exposed

Lane 3 - Cigarette smoke exposed + EGCG-AgNPs treated
Lane 4 - EGCG-AgNPs alone

Non-enzymic antioxidants

ﬁl_.u-

mg/DL

W i

Vit-E
ENermal Control 2 Cigarette Smwle Exposzal

pECCC AzNP+ Cizametie SmokeExposel =ECCE AzNPaline

Figure 7 - Effect of EGCG-AgNPs on CS exposure induced levels of nmyic
antioxidants in the lung tissue homogenate of control apeemental group of rats
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Values are expressed as meaBD, for six animals in each group. Statistical significant
variations are compared as follows:

“Cigarette Smoke Exposed Vs Control

bCigarette Smoke Exposed + EGCG-AgNPs Vs Cigarette Smokedexp
*[3mm] ¢* — P < 0.05,

NS _ Non significant.

Figure 8 - Effect of EGCG-AgNPs on CS exposure induced alveolar danhgg
histopathological examination of control and experimegitaup of rats

Histopathological observation of lung tissue viewed undgrt microscope. H & E
staining (40X H & E) (A) Control animals showed normal areliure of the lung
tissue. (B) CS administrated animals showed alveolar denaagl hyperchromatic
and irregular nuclei in the cells of alveolar wall. (C) EG@@NPspre-treated Cs
administered animals showed near normal architecture. QiDy control (EGCG-
AgNPs alone) animals showed normal architecture as thairdfa animals.
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Abstract

Lambda-cyhalothrin is a pyrethroid insecticide. New boabies and children are
often exposed to pyrethroid insecticides for long periogsvide usage. In the
present study, an attempt has been made to study the togit eff\-cyhalothrin
on biochemical and hepatic marker enzymes and amelioraffegts of quercetin
on male Wistar rats. Adult male Wistar rats were divided fota different groups.
Group | served as control; group Il rats were received wigrig/ kg B.W (1/10
LD 50) A-cyhalothrin for 7 days, group lll rats received willacyhalothrin for a
period of 7 days and simultaneously administered of quer¢é00 mg/kg BW
for 7 days) orally. Group IV quercetin alone treated-cyhalothrin induced
hepato toxicity was assessed by the increased activitiseroin hepatic marker
enzymes like aspartate transaminase, alanine transamiléaline phosphatase,
lactate dehydrogenase, along with increased elevatioipiof peroxidation and
reduction in the levels of enzymic and non-enzymic antiarid levels. However,
on treatment with quercetin normalized the levels of hepatarkers, antioxidant
and non enzymic antioxidant, lipid peroxidation produdtsese findings highlight
the efficacy of quercetin as hepato protective effects atjaksyhalothrin induced
hepato toxicity in male Wistar rats.

Keywords: A-cyhalothrin, quercetin, flavonoid, oxidative stress.efradical,
liver, pesticide, pyrethroids.
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Introduction

Lambda-cyhalothrin (LTC) is a pyrethroid type Il insectiei used all over
the world to control a wide range of insect pests in a varietycmps and it
has found extensive use to control a broad range of insealseato-parasites,
including cockroaches, flies, mosquitoes, ticks in puldgriculture and animal health
applications[1]. It is highly used in cotton farm and in veggde production. The
widespread practice of these insecticides has led to sehealth problems [2, 3]
including hepatotoxicity, neurotoxicity, hemato-toxici[4, 5] on target and non-
target organisms such as mammals. Annually, more than 6®H8@n poisoning
cases and quarter million fatalities due to pesticide porgp have been reported
[6]. Liver is the major site of pesticides metabolism. Thidtdissue accumulates
a greatest concentration of its metabolites.Those matabahduced oxidative stress,
free radicals that mediate toxicity in liver tissues andeotimternal organs of human
system and animals.Pesticides are known to increase tdagiron of reactive oxygen
species(ROS), which in turn generate oxidative stresdfierdnt tissues [7] leads to the
central mechanism of pyrethroid toxicity[8]. Pyrethroitsécticides are hydrophobic
molecules that bind extensively to biological membraneseeially phospholipids
bilayers [9], and they may damage membranes by inducing-pproxidation [10]. As
observed pyrethroid metabolized in liver by hepatic xentbimetabolizing enzymes,
cytochrome P450 mono-oxygenases [11] this metabolitestsffiver mitochondria and
leads to alterations of liver specific marker enzymes suchsasrtate transaminase,
alanine transaminase, alkaline phosphatase, lactateldejgnase.

Flavonoids belong to a group of natural substances whick haxariable phenolic
structure and are found in fruits, vegetables, tea and wifeedate, more than 6000
flavonoids have been identified [12].Quercetin (3,5,7;3dntahydroxy flavone), a
flavonoid found in many plants, is widely distributed in cowmy consumed foods
like apples, berries, onions, teas, edible fruits and \aajes. Its daily intake with
foods is estimated to be 50-500 mg. In the United States, stimated intake of
flavonoids and flavones was 20 to 25 mg/day, of which 73% to 76% guercetin
(values are for women and men) [13]. They have been recogjfozéaving interesting
clinical properties, such as anti-inflammatory, anti+gile, antiviral, antibacterial,
and anti-tumor activities [14]. Quercetin, prevents oxidanjury and cell death by
several mechanisms, such as scavenging oxygen radicalprft&cting against lipid
peroxidation [16]. Quercetin is a potential antioxidant][tommonly found in food
products and is one of the most abundant natural flavonoidaerd@tin has been
reported to prevent liver cirrhosis probably by inducindi@idant enzyme system.
In the present study an effort has been made to evaluatedtecpve role of Quercetin
on liver damage.
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Materials and Methods

Chemicals

LTC is a synthetic pyrethroid insecticide (C23H19CIF3SNO3TAS chemical
name [?-cyano- 3-phenoxybenzyl-3-(2-chloro-3,3,3toifb-1-propenyl)- 2,2-dimethyl
cyclopropane carboxylate], CAS registry number 158152001 A commercial
formulation of LTC, named "XYLO-5" (ATUL .Ltd Atul 396020 dit Valsad Gujarat)
was used in the experiments. Quercetin was purchased frgmasichemicals
Bangalore. All other chemicals and reagents used in thil/stiere of analytical grade.

Animal model

Male albino rats of Wistar strain (140 10 g) procured from Taadu University
for Veterinary and Animal Sciences, Chennai, India weraudse the study. Animals
were fed with commercially available standard rat pellefieeld (M/s Pranav Agro
Industries Ltd., India) under the trade name Amrut rat/meeel and water was provided
ad libitum. The rats were housed under conditions of coletidliemperature (252?C)
and acclimatized to 12-h light, 12-h dark cycle. Animal expents were conducted
according to the guidelines of institutional animal ethmammittee.

Experimental design

Rats were divided into four groups, each consisting of sirais.

Group | served as control Group Il rats were received withnig8 kg B.W (1/10
LD 50) A-cyhalothrin for 7 days orally Group Il rats received witkcghalothrin for a
period of 7 days and simultaneously administered of quier¢200 mg/kg BW for 7
days) orally. Group IV quercetin alone treated.

Collection of samples for biochemical analysis

After the experimental period, the rats were fasted ovéitnignaesthetized with
intraperitoneal injection of phenobarbital sodium (30 kegbody weight) and blood
collected from jugular vein for serum isolation and sacefidy cervical decapitation.

Histological examination

A portion of the liver tissue was fixed in 10% neutral buffefedmalin and
embedded in paraffin wax for histological evaluation. S®wiwith thickness 5m
were stained with hamatoxylin and eosin (H & E), examinedeuridgh power light
microscope.
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Biochemical assays

The activities of serum enzymic antioxidants such as sudeadismutase SOD
[18], catalase CAT [19], glutathione peroxidase GPx [20litathione reductase GR
[21], glutathione-S- transferase GST [22] were assayegidlperoxidation level was
determined by measuring thiobarbituric acid reactive wrxes (TBARS) according
to the method of [23]. The serum hepatic markers like asfattansaminase [24],
alanine transaminase [25], alkaline phosphatase [26] actdte dehydrogenase [27]
were measured respectively.

Activity staining of SOD and CAT by native gel electrophaseBhe levels of protein
were estimated by [28], and were separated by native galepdwresis in the presence
of Tris (50 mM), glycine (300 mM) and EDTA (1.8 mM) at constamtrrent (50 mA)
for 4-5 hrs. After electrophoresis, the 12% native gel wasilrated in staining solution
containing riboflavin (0.028 mM), nitroblue tetrazolium26 mM), EDTA (1 mM) and
TEMED (28 mM), in 50 mM phosphate buffer. After 30 mins inctiba in dark, the
staining solution was removed and replaced with 50 mM phatgpbuffer. The gel
was then exposed to light for a few minutes and areas of SOWitachppeared as
white bands in a blue background [29]. Similarly, the 8% veafjel of CAT after
electrophoresis was soaked in 50 mM phosphate buffer (pHcotaining 0.01 M
H202 for 20 mins at room temperature in dark with gentle nogkiThe gel was then
placed in 2% ferric chloride and 2% potassium ferric cyarddrition. The areas of
CAT activity appeared as yellow bands against the greenishldackground [30].

Statistical method

All the results were expressed as mean SD for six rats in eemlpg All the
grouped data were statistically evaluated with SPSS/1dtvare. Hypothesis testing
method included one-way analysis of variance (ANOVA),daléd by least significant
difference (LSD) testP < 0.05 was considered to indicate statistical significance.

Results

Effect of LTC and Quercetin on lipid peroxidation in control and experimental
group of rats

Figure 1 shows the effect of LTC and Quercetin on the level§BARS in
control and experimental group of rats. TBARS contents wageificantly increased in
(p < 0.01) LTC induced group compared to control group of rats. The adstration
of quercetin (LTC + quercetin) significantly decreased theels of TBARS contents
compared to LTC induced group.
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Effect of LTC and Quercetin on Antioxidant and Non-enzymic antioxidant
enzymes in control and experimental group of rats

Antioxidant enzyme activities (SOD, CAT, GPx, GR and GSTjet the level
of oxidative stress. The changes in the activities of amdi@xt enzymes in control
and experimental group of rats were depicted in (Table 1¢ dadtivities of antioxidant
enzymes in circulation, were significantly (pj0.05) desezhin LTC induced rats (group
II) when compared with control (group 1) rats. Treatmentha@uercetin to LTC-
induced rats (group IIl), Quercetin significantly (pj0.@shanced the activities of these
antioxidant enzymes when compared to LTC induced rats. ¢jofgiant difference was
observed in rats treated with Quercetin alone treated (@oup IV) when compared
to normal control rats.

Table 2 shows the activities of non-enzymic (GSH, vitaminarnd E) antioxidant
enzymes of control and experimental group of rats. A sigaficlecrease in the levels
of non-enzymic antioxidants was observed in LTC inducesl. rdthe adverse changes
in enzyme profile were restored to near normal levels in Qaigrdreated group of
rats. Compared to LTC induced rats. However, no significaahges were observed
between control and drug control groups.

Effects of LTC and Quercetin on the activities of antioxitlanzymes were further
examined by assessing the activity staining of native gadtebphoresis of SOD, CAT
and the same were depicted in Figure 2. The expressionsiokaant enzymes in the
liver tissue homogenate were significantly decreased in-inidDced rats (Lane 2) as
compared to the control group (Lane 1) of rats, whereas tldd®f antioxidants were
significantly increased to normal level in LTC-induced ange€etin treated group of
rats (Lane 3) as compared to the LTC-induced rats. In Quaraleine treated rats (Lane
4) shown no significant difference compared to control rats.

Effect of LTC and Quercitin on the activities of liver marker enzymes in control
and experimental group of rats

The activities of hepatic marker enzymes in control and erpental groups were
shown in Table 3. The results of biochemical parametersatedethe elevation of
activities of hepatic enzymes marker levels in LTC inducealig indicating that LTC
induced liver damage (Table 3). A significant (p j 0.001) totun in the levels of AST,
ALT, LDH and ALK in quercetin treated group compared with LTi@luced group.
Quercetin alone treated group showed no significant cham@eSir, ALT, LDH and
ALK activities.
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Effect of LTC and Quercitin on histopathological examination of rat liver in control
and experimental group of rats

Histopathological alterations of rat liver of control angperimental groups of
rats were depicted in Figure3.The liver of control rats (F8\) and Quercetin alone
(Fig. 3D) treated rats showed a normal architecture of.INngIC -induced (Fig. 3B)
rat liver architecture as indicated by focal necrosis, wization, sinusoidal dilation,
inflammatory cell infiltration and giant cell formation. LTi@duced with Quercetin
treated rats (Fig. 3C) showed near normal hepatocytes withportal inflammation.

Discussion

LPO is the marker for oxidative stress. TBARS is a major otiada product of
peroxidized polyunsaturated fatty acids, and increaseflR® contentis an important
indicator of lipid peroxidation [31]. This present studyosis that TBARS content
significantly increased LTC induced rats. This increaseBARS content is due to an
increase in free radicals resulting from the induction dtlakive. Previous studies have
demonstrated that pesticides, due to their hydrophobioceatvere largely accumulated
in the biological membrane especially in the phospholigidyers and in lipid-rich
internal tissues including body fat, skin, liver, kidnexgaaes and elements of the central
and peripheral nervous system [32].

Antioxidants have been shown to inhibit free radical forimat The antioxidant
properties of flavonoids are due to their ability to diresttyavenge some radical species.
Flavonoids, quercetin in particular, are potent antiortdaand are known to modulate
the activities of peroxidative formation. The lipo-pradtiige effect of quercetin may also
be due to its ability to interact with and penetrate the lipidyer [33].

Antioxidant enzymes play an essential role in cellular deéagainst reactive free
radicals. These antioxidant enzymes alleviate the toxfertf of ROS [34]. However,
reduction in the activity of SOD will result in an increasezl/él of free radicals,
while a decrease in the activity of CAT will lead to accumidatof H202 in the
cell, which leads to peroxidation of membrane lipids via tBertype reaction. The
possible explanation for this effect could be due to thedase in the formation of lipid
peroxidation, free radicals and oxidative stress in LTQuoet rats acted as a signal to
maintain lower levels of antioxidant enzymes (SOD, CAT, &8Il in order to enhance
the triggering of the detoxification process for the pedégyoisoning.

Vitamins C and E are the main lipid soluble antioxidant vitasn which play
an important role in maintaining the integrity of the cellg preventing membrane
peroxidation [35]. Decrease in the levels of GSH, vitamiren@ E during LTC leads to
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increased susceptibility of the tissues to free radicalalgam Consistent with theabove
concepts, decreased GSH level in LTC induced rats might beéadimcreased utilization
of GSH for scavenging free radicals along with detoxificatd LTC toxicity.

However treatment with Quercetin alters the enzymes laveds to normal range
this may be due to its antioxidant and free radicals scawgngctivity. Quercetin
administration increased the level of GSH, Vitamin C andhiin E towards normal
values probably by modulating the oxidative stress. Quirée potent antioxidants
and is known to modulate the activities of different enzyrdas to their interactions
with various biomolecules [36]. The cytoprotective effeEtjuercetin may also be due
to its ability to interact with and penetrate the lipid bidaty The capacity of the liver to
detoxify xenobiotics can possibly be influenced by high d@eercetin, but under stress
condition Quercetin can restore the level of GST therebyifaiing the detoxification
mechanism as evidenced by the level of GST in the LTC plus €gtieradministered

group.

Liver plays important role in metabolism to maintain enetgyel and structural
stability of body. It is also site of biotransformation by ih a toxic compound has
been transformed in less harmful form to reduce toxicitywieeer, this will damage the
liver cells and produce hepatotoxicity. In the present stigation marked increase in
liver ALT, ALP, LDH and AST under stress of pesticide toxjcitas been observed. The
increase in transaminase activity in the liver is indicatW liver damage that occurs due
to formation of reactive oxygen species and reactive inggliates after the treatment of
pesticides. This increase in transaminase activity leadsltular damage and releasing
the enzyme in sinusoidal spaces to intra lobular vein [37].

Quercetin provides a physical benefit that is crucial toitrer Bnd hepato protective
effect. In general, this hepato protective effect protéaesliver from the destructive
activity of the ROS that could come from the cell metabolisself or from exogenous
sources. Quercetin is an excellent antioxidant agent argdishdue to the high
concentrations of phenolic compounds, flavonoids.

The histological features of LTC-induced rat as observethis study exhibited
congested hepatocytes, crucial necrosis, irregular payema and vascular blocking,
vacuolization, inflammatory cell penetration and gigantell formation. These
histological changes could be attributed to increased atixié stress elicited by
LTC.Quercetin ameliorated the histopathological alteret in LTC induced rats due
to its hepato protective effects.
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Conclusion

In conclusion, the present study demonstrates the hepateqtive efficacy of
guercetin on Lambda cyhalthrin induced hepatotoxicity egltllar damage in rat liver.
LTC induced rats shown increase in the levels of lipid petatibn, increased activities
of serum hepatic marker enzymes like aspartate transaejiadenine transaminase,
alkaline phosphatase, lactate dehydrogenase and deor¢laseactivities of antioxidant
and non enzymic antioxidant enzymes were observed. Howewetreatment with
Quercetin normalized the levels of antioxidant and non eneyantioxidant enzymes,
and all the liver specific enzymes. These findings highligbktefficacy of Quercetin
as hepato protective effects against LC induced hepataitpxiThus it is concluded
that Quercetin provides a protective option in the pestipdisoning. However, the
accurate mechanism is not yet clear. To be able to propogmtkatial therapeutic use
of Quercetin in preventing the liver from xenobiotic-inéaichepato cellular damage
further studies are needed.
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Figure 1 - Effect of LTC and Quercetin on the levels of lipid peroxidesontrol and
experimental group of rats

Results are expressed as mean + SD for 6 different sets ofiexds. Values are
considered significantly different at < 0.05 with post-hoc LSD test. Statistically
significant variations are compared as follows: LTC indudedNormal control, LTC
induced Vs LTC induced + Quercetin treafednd Quercetin alone treated Vs Normal
control™®. ¢ indicatesp < 0.05 and NS indicates Non-significant.

1 2 k] 4

Superoxide Dismutase

Catalase

Figure 2 - Effect of LTC and Quercetin on the Native PAGE electropkiore
pattern of SOD & CAT of control and experimental group of rats

1 - Control

2 - LTCinduced

3 - LTCinduced + Quercetin treated
4 - Quercetin alone
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Figure 3 - Effect of LTC and Quercetin on histopathological analysibver tissue of
control and experimental group of rats

Effect of naringin on DLM- induced histopathological aligons in rat liver of control
and experimental group of rats were depicted in Fig. 3. Tver fHematoxylin and
Eosin staining) of control rats (Fig. 3A) and Quercetin @&dfig. 3D) treated rats
showed a normal architecture of liver. LTC- induced (Fig. J3r& liver architecture
shown congested hepatocytes, crucial necrosis, irregqpaeenchyma and vascular
blocking, vacuolization, inflammatory cell penetratiomangantic cell formation. LTC
induction with Quercetin administration (Fig. 3C) showednnormal hepatocytes with
mild portal inflammation.

Experimental | SOD CAT GPx GR GST
Group
Control 6.48+ 0.40 | 136.08+ 6.43 | 2.23+ 0.16 | 1.88+ 0.12| 0.78+ 0.024

LTC induced | 2.67+0.25| 88.46+4.42 | 1.094+0.09| 0.96+ 0.08| 0.36+ 0.02
LTC induced +

Quercetiﬁ 5.76+0.44 | 116+ 6.45 2.124+0.16| 1.76+ 0.14 | 0.66+ 0.015
treated

Quercetin 6.93+ 0.55| 142+ 7.34 2.36+0.18| 1.92+0.12 | 0.82+ 0.026
alone

Table 1. Effect of LTC and Quercetin on the activities of antioxidentzymes
in control and experimental group of rats
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SOD: superoxide dismutase; CAT: catalase; GPx: glutaéhiparoxidase; GST:
Glutathione-S-transferases; GR: glutathione reductaseyme activities are expressed
in serum as SOD: 50 % inhibition of epinephrine auto oxid@tan/mg protein.
CAT: 1+ moles of HO, hydrolyzed/min/mg protein. GPxn moles of glutathione
oxidized/min/mg protein. GST: nmoles of CDNB conjugateutfiong protein. GR:
nmoles of NADPH oxidized/min/mg protein.

Results are expressed as mean + SD for 6 different sets ofiexqres. Values
are considered significantly differentat< 0.05 with post-hoc LSD test. Statistically
significant variations are compared as follows: LTC indudedNormal controt, LTC
induced Vs LTC induced + Quercetin treafednd Quercetin alone treated Vs Normal
control NS.* indicatesp < 0.05 and”® indicates Non-significant.

| Experimental | Glutathione| Vit-C | VitE |
Control 4.28 0.28 1.880.10 1.32 0.07
LTC induced 1.66 0.16a| 0.66 0.08a| 0.58 0.06a

LTC induced + 3.87 0.28b | 1.56 0.14b | 1.16 0.09b
Quercetin treated
Quercetin alone | 4.46 0.32NS 1.96 0.12NS 1.38 0.08NS

Table 2. Effect of LTC and Quercetin on the activities of non enzymic
antioxidant in control and experimental group of rats.

GSH: Reduced glutathione; Vit-C: ascorbic acid; Vitdztocopherol. Non-enzymic
antioxidant activities are expressediag/mg protein in serum.

Results are expressed as mean + SD for 6 different sets ofiexqres. Values
are considered significantly differentat< 0.05 with post-hoc LSD test. Statistically
significant variations are compared as follows: LTC indugedNormal controt, LTC
induced Vs LTC induced + Quercetin treafednd Quercetin alone treated Vs Normal
control¥®. ** indicatesp < 0.05 and™¥® indicates Non-significant.

| Experimental | AST | AT | ALP | LDH |
Control 146.6+ 14.6 | 42.23+ 3.8| 3.644+0.24| 6.86+ 0.48
LTC induced 288.5+ 20.2 | 99.54+9.2| 9.24+0.78| 11.45+ 0.78
LTC induced + 172.8+ 15.6 | 64.64+ 4.8 | 5.23+0.28| 7.64+ 0.7

Quercetin treated
Quercetin alone | 148.56+ 12.6 | 45.6+5.4 | 3.60+ 0.28| 6.68+ 0.6

Table 3. Effect of LTC and Quercetin on the hepatic marker enzymesmrol and
experimental group of rats.
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AST: Aspartate aminotransferase; ALT: alanine aminofierase; ALP: Alkaline
phosphatase; LDH: Lactate dehydrogenase. Activity isesged as IU/L.

Results are expressed as mean + SD for 6 different sets ofiexqres. Values
are considered significantly differentat< 0.05 with post-hoc LSD test. Statistically
significant variations are compared as follows: LTC indu¥edNormal contrai, LTC
induced Vs LTC induced + Quercetin tredtemhd Quercetin alone treated Vs Normal
control*®. ** indicatesp < 0.05 and™¥® indicates Non-significant.
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Abstract

This study presents clinical findings after inhalation ofsguaito coil smoke (MCS)
exposure, which resulted in rapid pulmonary lung migratésrd parenchymal
alveolar disease, noted on clinically relevant diagnastthods. Further, the study
investigated the efficacy of pomegranate peel extract (RPE)e preventative
medication of the lungs damage in male Wistar rats. Adultem&fstar rats
were divided into four different groups. Group | served astiom; group Il
rats were exposed with mosquito coil smoke 6 hrs a day, fora/,dgroup I
rats exposed to mosquito coil smoke for a period of 21 dayssandltaneously
administered of PPE (50 mg / kg BW for 21 days) orally. Group F¥E
alone. Our results showed that MCS exposure significditly 0.05) increased
in the levels of TBARS as the marker of lipid peroxidation,dasignificantly
(P < 0.05) decreased in the levels of antioxidants enzymes such asosiges
dismutase, catalase, glutathione peroxidase, glutathfeductase, glutathione-
Stransferase, non-enzymic antioxidants GSH, vitamin @, dtamin E. MCS
exposure induced pulmonary protein damage was also ewddmne SDS PAGE
and antioxidatent enzyme damage by NATIVE PAGE studies. iAdnation
of PPE significantly reduced the TBARS levels and signifigaithproves the
antioxidant status. Results indicate that MCS exposurgesanificant harmful
effects on biochemical, and alveolar pulmonary disordadsthat administration
of PPE reduced the detrimental effects of MCS exposure,wikialso supported
by histopathological examination of alvelor of lung tissue

Keywords: Mosquito coil smoke, oxidative stress, free radicals, caidiants,
pomegranate peel extract, pulmonary disorders and lungs.
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Introduction

It is estimated that nearly 4050 billion mosquito coils acmsumed worldwide
each year by almost 2 billion people to repel mosquitos, Wwhie a nuisance and carry
diseases [Zhang L et al., 2010]. Reports have indicatedbinating mosquito coils
can release large amounts of fine particles, polycyclic atanimydrocarbons (PAHS),
volatile organic compounds (VOCs), and carbonyl compowamdscan have immediate
and long-term health effects [Liu W et al.,2003]. Burningsguito coils has been
demonstrated to have a strong positive association withiregsry diseases, such as
chronic obstructive pulmonary disease and lung cancerri@tet al., 2008, Zhang J
et al., 2015].

The bulk of mosquito coils consists of plant-based matgrgich as wood powder,
coconut shell powder, joss powder, binders, dyes, oxidgts, nitrates), and other
additives making controlled smoldering possible duringirtuse of approximately 8
hours. Moreover, burning one mosquito coil releases theesamount of particulate
matter (PM2.5) as burning 75-137 cigarettes. Also, the sionsof formaldehyde from
burning one coil can be as high as that released from burringdarettes [Liu W et
al., 2003]. Mosquito coils that contain pyrethroid inseictes, particularly d- allethrin,
use different concentrations of octachlorodipropyl efl&®) as a synergist or an active
ingredient [Krieger RI et al., 2003].

The lungs are involved in the blood’s acid-base homeostasisxpelling carbon
dioxide when breathing [Michael 2013, Hoad Robson 2016]ve&# blood-borne
substances, such as a few types of prostaglandins, leskes; serotonin and
bradykinin, are excreted through the lungs [Walter 2004jud3 and other substances
can be absorbed, modified or excreted in the lungs [Micha&B28ymth & Hugh
2011]. The lungs filter out small blood clots from veins aneévent them from
entering arteries and causing strokes [Hoad Robson 20E8hmwa, chronic bronchitis,
bronchiectasis and chronic obstructive pulmonary disé@§#D) are all obstructive
lung diseases characterized by airway obstruction. Onememmmtause of COPD and
emphysema is smoking, and common causes of bronchiectakidé severe infections
and cystic fibrosis.

Natural products have proven to be an alternative sourcewfactive molecules.
In many countries, mainly in developing countries, plané&vehbeen used as the
primary basic health treatment. Pomegranate peel is rézegjas a potential source
of antioxidants for the stabilization of food systems. Bres of substantial quantities
of phenolic compounds such as ellagic tannins, ellagicsaeiadd gallic acids has
been attributed to the antioxidant potential of pomegmanagel [Yasoubi et al.,
2007; lbrahium, 2010]. Several Studies have reported tmatphenolic content of
pomegranate peels was 10 times higher than that found inutlpdlp et al., 2006].
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Materials and Methods

Chemicals

Mosquito coils were purchased from various retail outletsated within
Vaniyambadi, Vellore District. The brand commercially ghiased for the experiment
contained pyrethroids (d- trans - allethrin) 0.2 % w/w anerinngredient 99.8% wi/w.
The mosquito coil used measured 12 cm diameter, 85 cm length4.0 g weight. All
other chemicals and reagents used in this study were oftaalgrade.

POMEGRANATE PEELS EXTRACTS (PPE)

According to Shiban et al. (2012), pomegranate peel powsig) (vas separately
blended for 2 min with 300 ml of 80% methanol. The mixture weetleft, in the dark;
at room temperatures for 1 h prior to filtration (Whatman Nparid centrifuged at 3500
rpm for 10 min. Extracts were kept at 200C prior to analysise @ntioxidant activities
of agueous PPE are (RSA 97.214%, ABTS 89.561%, TPC 16.343atlig &cid/g and
TFC 6.863 mg RE/g) and acidity was 4.83% and pH 3.5.

Animal model

Male albino rats of Wistar strain (140 10 g) procured from Tamilnadu University
for Veterinary and Animal Sciences, Chennai, India weradse the study. Animals
were fed with commercially available standard rat pellefieeld (M/s Pranav Agro
Industries Ltd., India) under the trade name Amrut rat/meeel and water was provided
ad libitum. The rats were housed under conditions of coletridemperature (262 .C)
and acclimatized to 12-h light: 12-h dark cycle. Animal esypeents were conducted
according to the guidelines of institutional animal ethmammittee.

Experimental design

Rats were divided into four groups, each consisting of sirais.

Group | - served as the vehicle treated normal saline caontrol

Group Il - rats were exposed with mosquito coil smoke 6 hrsyafda 21 days.

Group Il - rats exposed to mosquito coil smoke for a perio@btlays and
simultaneously administration of PPE (50 mg/kg BW orally)
dissolved in water for 21 days

Group IV - animals received PPE (50 mg/kg BW orally) dissdlirewater

for 21 days
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Collection of samples for biochemical analysis

After the experimental period, the animals were anaegibetoy intraperitoneal
injection of phenobarbital sodium (30 mg/kg body weight)l avere sacrificed. Blood
and lung tissue was collected in sterile tubes (CPCSEA ¢juagle Serum separation
The blood samples collected in plain centrifuge tubes wep k inclined position to
allow complete clotting of blood and then centrifuged at @5Pm for 10 min. The
resultant clear supernatant was pipetted out and preserdall vials in the freezer
for the purpose of biochemical investigations.

Preparation of Tissue homogenate

Lungs tissues were excised immediately, washed in ice-salthe and 10%
homogenates were prepared in 0.1 M Tris-HCI, (pH 7.4) andl dse biochemical
studies. A small part of tissues were fixed in 10% neutraldveff formalin for
histological evaluation and remaining tissues were faszdn in liquid nitrogen
immediately after sacrifice and stored at~Z0

Histological examination

A portion of the lung tissue was fixed in 10% neutral bufferednfalin and
embedded in paraffin wax for histological evaluation. Smxiwith thickness % m
were stained with hamatoxylin and eosin (H & E), examinedeurtdgh power light
microscope.

Biochemical Assays

Protein was estimated by the method of [Lowry et al., 1951POLwas assayed
by the method [Ohkawa et al., 1979] in which the TBARS reldassrved as the index
of LPO. Superoxide dismutase (SOD) was assayed accorditing tmethod of [Misra
and Fridovich, 1972] Catalase (CAT) activity was assayedheymethod of [Abi et
al., 1983]. Glutathione peroxidase (GPx) was determinethbymethod of [Rotruck
et al., 1973]. Glutathione reductase (GR) was assayed byntthod of [Carlberg
and mannervik, 1975]. Glutathione-S transferase (GST) agaayed by the method
of [Habiget al., 1974]. Reduced glutathione (GSH) was asddyy the method of
[Moron et al., 1979], vitamin E was estimated by the methode$ai [Desai et al.,
1984], vitamin C was measured by the method of [Omaye et AV 3]l SDSPAGE
was performed by the method of [Laemmli, 1970]. Superoxidendtase (SOD) and
Catalase (CAT) were done by the method [Beauchamp et al. 2L [Sun et al.
1988], respectively.



K. Vinoth, V. Magendira Mani and A. Liyakath Al 421

Statistical Analysis

All data were analyzed with SPSS/10 student software. Hgsis testing methods
included one way analysis of variance (ANOVA) followed by[L.SThe values are
expressed as mean + S.D. and results were considered sigtlifidifferent if P <
0.05. Statistically significant variations are compared as feioGroup | Vs Group II,
Group I Vs Group Il and Group Il Vs Group IV.

Results and Discussion

In the present study the protective effect of PPE on MCS exgbasxidative
damage in pulmonary lung. This work was designed to biocbalhgi evaluate the
protective effect of PPE by assessing the lipid peroxigattnzymic and Non-enzymic
antioxidant enzymes.

Effect of PPE on lipid peroxidation

The levels of lipid peroxidation, in experimental groups ahown in figure 1. The
level of lipid peroxides increased significantly (Pj0.08)MCS exposed in group Il,
when compared to control group I. Co treated with PPE deescte levels of lipid
peroxidation (Pj0.05) in group Ill. However, no significafifference was observed
between control and PPE alone treated groups.

A Thio barbituric acid reactive substance (TBARS) is an moipid peroxidation.
The increase in TBARS is an indication of an increased lef/elkggen free radicals.
The MCS exposed rats shown significant increase in the defjligéd peroxidation this
provides a direct evidence of oxidative stress, the produncif reactive oxygen species
(ROS) in rat [Prasanthi et al., 2005], and TBARS levels [[Ererdash, 2007]. In the
present study, MCS exposed oxidative stress, leading tgeheration of free radicals
and causing lipid peroxidation in pulmonary lungs.

However, treatment with PPE at 50 mg/kg significantly redube TBARS levels.
The lipid peroxidation values have been shown to be restasecbmpared to control
showing antilipid peroxidative effects of the componerft®BE (Chidambara Murthy
etal., 2002).

Effect of PPE on Antioxidant Defence System

Enzymic antioxidants Table.1. represents the enzymiozidiant status (SOD,
CAT, GR, GPx, and GST) in the lungs of control and experimegrtzups. A significant
decreasép < 0.05) in the activities of antioxidants was observed in MCS expdse
group Il. These adverse changes in the antioxidant enzyaiggavere reversed to near
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normal values in PPE treated groups. There is no signifidaatbges in antioxidant
profile were observed in control and PPE alone treated groups

Non-enzymic antioxidants

Table.2. represents the non-enzymic antioxidant stat8¢i(®&itamin-C, Vitamin-
E) in the control and experimental groups. A significant dase(p < 0.05) in the
activities of these non-enzymic antioxidants was obseimwddde MCS exposed group
of rats. PPE administered along with MCS exposed groupsfsigntly upturned the
activities of these antioxidants towards normal values.

Endogenous antioxidant enzymes are responsible for piiageand neutralizing
the free radical induced oxidative damage. ROS play an itapbrole in oxidative
damage to cellular compartment which leads to cell injurgt death. ROS such as
the superoxide radical, the hydroxyl radical and hydrogeroxide are produced in
most cells under physiological conditions and their leegtsregulated by a number of
enzymes and physiological antioxidants (Ye et al., 2004).

Our results revealed that MCS exposure caused a statigtidacrease in
antioxidants and Non Enzymic Antioxidant enzymes. The ibbsgxplanation for this
effect could be due to the increase in the formation of ligtbxidation in MCS exposed
intoxicated animals acted as a signal to maintain lowerl¢epEantioxidant enzymes
(SOD, CAT, and GST) in order to enhance the triggering of thxification process
for the pyrethroid. However treatment with PPE alters theyares levels near to normal
range this may be due to its antioxidant and free radicalgescang activity. The lipid
peroxidation values have been shown to be restored by 54%rapared to control
showing antilipid peroxidative effects of the componerft®BE [Chidambara Murthy
et al., 2002].

Vitamins C and E are the main lipid soluble antioxidant vitasn which play
an important role in maintaining the integrity of the cellg preventing membrane
peroxidation [Parra et al., 2003]. Decrease in the levea3ifl, vitamins C and E during
MCS exposed leads to increased susceptibility of the tsstufeee radical damage [Al-
Khader et al., 1996]. Consistent with the above conceptsedsed GSH level in MCS
exposed rats might be due to increased utilization of GSHd¢avenging free radicals
along with detoxification of MCS exposed. In these condigijoiine PPE containing
ellagic acid and gallic acid acts as a potent free radicalesuger, reducing the levels
of hydrogen peroxide and superoxide anion and, consequépttl peroxidation and
enzyme inactivation, restoring enzyme activity. This misp @oint toward the possible
de novo synthesis of these enzymes induced by the comparfdPeE [Aruoma 1994,
Halliwell 1990].
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SDS PAGE

The SDS PAGE pattern of the pulmonary lung tissue of contndl @xperimental
groups is show in Figure 2. Exposure of MCS resulted in pnoigigmentation when
compared to control group (lane 2). Treatment with PPE (Bngrevent the protein
fragmentation compared to MCS exposure group, PPE alone dx shows similar
protein profile when compared to control group.

NATIVE PAGE

The NATIVE PAGE electrophoresis staining of SOD and CAT igganted in
Figure 3. A marked decrease in the activity staining of SOD @AT was observed
in MCS exposure group rats (lane 2), when compared with obrats. Treatment
with PPE significantly prevented these alterations andredtnear normal (lane 3),
when compared with MCS exposure rats. PPE alone treateg gtoaws the normal
expression of SOD and CAT staining (lane 4).

Itis well known that endogenous antioxidant enzymes afgoresible for preventing
and neutralizing the free radical-induced oxidative damabhe antioxidant enzymes,
such as CAT, SOD, GPx, GR and GST, constitute a major suppotédam of
defence against free radicals. In the pulmonary lung of M&gosure rats, there
was a significant increase in TBARS generation, indicatif@SRgeneration and
oxidative stress. The increased levels of superoxide gndl fieroxidation, following
MCS exposure leads to decrease activity of antioxidanviactof SOD and CAT.
MCS exposure decrease the level of SOD and CAT providing neerdence for
the involvement of oxidative damage in MCS exposure rats.thin present study,
coadministration of PPE significantly prevented the inseem the TBARS level in
MCS exposure animals and provides antioxidant and freeatsdscavenging property
restore the levels of SOD and CAT. This might indicate thefulsess of PPE, as an
excellent source of antioxidants, in modulating MCS expesung disease.

Effect of PPE on MCS exposed Histopathological Alteration®f Lungs

Effect of MCS exposure and PPE on histopathological altaratin rat lungs of
control and experimental group of rats were depicted in &idg-he lungs (Hematoxylin
and Eosin staining) of control rats (Fig. A) PPE alone (Fig.tieated rats showed a
normal architecture of lungs. MCS exposure induced (FigraB)ungs damage shown
by many different histologic patterns may be seen from hglp@matic, irregular nuclei
in the cells of alveolar wall, alveolar hemorrhage, edem#aimmation, remarkable
recruitment of neutrophils and leukocytes into the alvestmces. MCS exposure and
PPE administration (Fig. C) showed near normal architeadfifungs.
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Conclusion

In view of these findings, it is possible to conclude that M@Basure rat resulted
in lung damage. PPE treatment protected lungs against M@&sed oxidative stress
through decreasing ROS, hydroxyl radicals, lipid perotiaig preventing protein
fragmentation. The above results may be important mecimenisnderlying the
protective effects of PPE observed in MCS exposed oxidatiress. The beneficial
effects of PPE observed here presumably reflect the abiflitlyi® flavonoid to protect
lungs from MCS exposure damage. In conclusion, PPE appepeble of protecting
cells from the toxic effects of MCS.
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Particulars Control MCS Exposed MCS Exposed| PPE alond
+ PPE treated

SOD 6.60+ 0.25 3.40+0.17 5.304+0.28 | 6.65+ 0.29

CAT 162.05+ 10.78| 96.60+ 8.45 | 144.05+ 11.14| 164+ 10.11

GPx 3.45+0.12 1.72+ 0.05 2.80+0.10 | 3.55+0.14

GST 0.79+ 0.03 0.35+0.01 0.72+0.02 | 0.80+ 0.02

GR 2.78+ 0.10 1.27+ 0.04 2.37+0.10 | 2.76+0.09

Table 1. Effect of MCS and PPE on the activities of SOD, CAT, GPx, GST
and GR in control and experimental rats.

Units: SOD - 50% inhibition of epinephrine auto oxidation infimg protein; CAT-
mole H,O, consumed/min/mg protein; GPx - gm of GSH consumed /min/nogep;

GST - moles of 1 chloro - 2- 4 - dinitrobenzene formed/min/mgt@in and GR - gm
GSSH utilized/min/mg protein

Results are expressed as mean SD for 6 different sets ofiexqres. Values are
considered significantly different & < 0.05 with post-hoc LSD test.

Statistically significant variations are compared as fetio
MCS-exposed vs control.

MCS- exposed + PPE treated vs MCS-exposed.
PPE- alone vs control.
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Particulars Control | MCS Exposed MCS Exposed PPE alone
+ PPE treated
GSH( moles| 2.66+ 0.12| 1.2+ 0.07 2.45+0.09 | 2.58+0.17
/mg protein)
VIT-C 1.98+0.08| 0.76+4+ 0.02 1.65+0.06 | 1.96+ 0.07
VIT-E 2.284+0.07| 1.56+0.03 1.87+0.04 | 2.20+ 0.06

Table 2. Effect of MCS and PPE on the activities of GSH, VIT-C and VIT-E
in control and experimental rats

Results are expressed as mean SD for 6 different sets ofiexgres. Values are
considered significantly different & < 0.05 with post-hoc LSD test.

Statistically significant variations are compared as feio
MCS-exposed vs control.

MCS- exposed + PPE treated vs MCS-exposed.
PPE alone vs control.
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Figure 1 Effect of MCS and PPE on the level of lipid peroxides in
control and experimental group rats
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Results are expressed as mearsD for 6 different sets of experiments. Values are
considered significantly different @& < 0.05 with post-hoc LSD test. Statistically
significant variations are compared as follows

* MCS-exposed vs control

® MCS- exposed + PPE treated vs MCS-exposed

“b indicatesP < 0.05 and

NS indicates non-significant.

Figure 2 Effect of MCS and PPE on the SDS PAGE pattern
of the lung tissue of control and experimental groups

Protein fragmentation analysis by SDS PAGE electrophsrésirat lung tissue
homogenate.

Lanel : control,

Lane2 : MCS exposed,

Lane 3 : MCS exposed + PPE treated,
Lane4 : PPE alone.



K. Vinoth, V. Magendira Mani and A. Liyakath Ali 429

—

1 1 5 4
-

Figure 3 Effect of MCS and PPE on the Native gel electrophoresis (SODAX)
pattern of the lung tissue of control and experimental gsoup

NATIVE PAGE electrophoretic pattern of SOD and CAT in ratduiissue homogenate
of control and experimental group of rats.

Lanel : control,

Lane2 : MCS exposed,

Lane 3 : MCS exposed + PPE treated,
Lane4 : PPE alone.

Figure 4 Effect of MCS and PPE on the Native gel electrophoresis
(SOD & CAT) pattern of the lung tissue of control and experiria¢ groups
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Effect of MCS exposure and PPE on histopathological aitaratin rat lungs of control
and experimental group of rats were depicted in Fig. 4. ThgsuHematoxylin and
Eosin staining) of control rats (Fig. A) PPE alone (Fig. [@gted rats showed a normal
architecture of lungs. MCS exposure induced (Fig. B) ragtushown many different
histologic patterns may be seen from hyperchromatic, uleegnuclei in the cells of
alveolar wall, alveolar hemorrhage, edema, inflammatiemarkable recruitment of
neutrophils and leukocytes into the alveolar spaces. M@®sxe induced with PPE
administration (Fig. C) showed near normal architectureiogs.
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Abstract

Ontogenesis of the immune system of giant freshwater pravaordbrachium

rosenbergii was studied by analysing the expression of inemelated and heat
shock protein genes by RT-PCR using gene specific primers. ekpression of
prophenoloxidase (PO) gene was not detected in egg and Eages up to V

stage but was detected from stage VI onwards. The lysozyme \gas expressed
in larval stage V onwards. All other immune related and hdwmick protein

(HSP) genes except HSP70 expressed in egg and all larval astdapval (PL)

stages of freshwater prawn. Our observation suggestedbfogs/olvements of

these immune related and HSP genes during larval and pwat-ldevelopment
and provide preliminary information on the ontogeny of immawsystem during
early life of giant freshwater prawn which are particulaslysceptible to infectious
diseases.

Keywords: Ontogenesis, Giant freshwater prawn, Macrobrachium i,
Post-larval, Prophenoloxidase, Heat shock protein.

Introduction

Macrobrachium rosenbergiide Man, 1879) has a high marketing demand in the
aguaculture industry compared to other freshwater craataspeciesM. rosenbergii
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is native to Southeast Asian countries and is being cultime@hailand, Vietnam,
Kampuchea, Malaysia, Myanmar, Bangladesh, India, Sri hamakd the Philippines.
It is also produced in Israel, Japan, Taiwan, African, L&merican, and Caribbean
countries (New, 1990).Disease is one of the major conssramprawn culture system,
both in hatcheries and grow-out ponds. Generally, giashinater prawn is a hardy
animal and resistant to diseases. But the early develo@irgtages oM. rosenbergii
are found to be highly susceptible to a viral disease naméliyewail disease (WTD)
caused byacrobrachium rosen bergiodavirus (MrNV) and extra small virus (XSV)
(Sahul Hameed et al., 2004; Sudhakaran et al., 2007).Thevsgurate of larvae which
were obtained from MrNV/XSV injected brooder gradually wsed, and 100 %
mortality was observed at the post-larval stage (Sudhalketral., 2007). Nevertheless
these viruses failed to cause mortality in adult prawn aneéPRR analysis revealed
the presence of both viruses in gill tissue, head musclanath, intestine, heart,
hemolymph, pleopods, ovaries and tail muscle (Sahul Hane¢ed., 2004). This
is possible because of better defence mechanism in adult ieshwater prawn.
The larval development of giant freshwater prawn is amorgy rttost complicated
processes in crustaceans involving eleven stages folldwyeaubst-larvae. Disease is
a serious problem and responsible for high mortality. Itiéers diseases caused by
viral and bacterial pathogens are main causes of massivalities during larval stages
of giant freshwater prawn, when they are reared in hatchier@enerally, the early
developmental stages of animals are highly susceptiblseades than adults (Lightner
et al., 1983; Momoyama and Sano, 1989). Therefore, the gtisitgy of larvae and
post-larvae of giant freshwater prawn to various infe’i@gents could be related
to their immunocompetence during these early developrhetdges. In the present
study, an attempt was made to study the expression of a nushibamue-related and
HSP genes during larval and post-larval stages of giantfvater prawn to understand
ontogenic development of immune genes. In addition, thealatiained from the present
investigation would provide valuable information to inase knowledge of immune
status during larval development from egg to post-larvagianit freshwater prawn.

Materials and Methods

Collection of various developmental stages of M. rosenbeiig

The samples such as egg, 11 larval stages and post-larvaerot&hbergii were
obtained from giant freshwater prawn hatchery located agaur near Chennai and
adult prawn were obtained from the farms located near Indupeta, Nellore, India. At
the hatchery, the prawn seeds are being produced by ingargsiirculating clear water
larval rearing method (Aquacop, 1983). The stage, age yataxh history and selective
physicochemical parameters were determined for each sagiphe. The hatching rate
of the eggs and the survival rate of larvae were determinedréding to the method of
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Silas et al. (1985).

Developing eggs were obtained from brood pouch of berrigthfe by picking with
sterile forceps. After hatching of fertilized eggs, zoeaswstocked in larval rearing
tanks. Healthy live 11 stages of larvae and post-larvae a@hected from rearing tanks
after the metamorphosis of the required larval stage. Tivallstages were identified
from a simplified key (Uno and Kwon, 1969). The collected edgsrae and post-
larvae were washed gently in sterile brackish water (1243 and transferred to a
sterile screw-capped bottle containing sterile brackiakew The bottles containing the
samples were transported to the laboratory in ice box & within 4 h of sampling.

Physicochemical analysis

Dissolved oxygen, salinity, pH and temperature were measurSalinity was
determined by using a salinometer and dissolved oxygen s@saed by Winkler
method (Strickland and Parson, 1968).

Extraction of Total RNA in various stages of prawn

Egg, 11 larval stages and post-larvae were separately hemeagl in a sterile
homogenizer. A 10 % (w/v) suspension was made with TN bu#@rrotM Tris-HCI
and 0.4 M NacCl, pH 7.4). The homogenate was centrifuged &04g0for 20 min at
4° C and its supernatant was recentrifuged at 10,000 gfor 20atéh C before the
final supernatant was filtered through a 0.22 m pore membréhe.supernatant was
collected and referred as crude larval extract. Total RNA estracted using TRIzol
reagent (Invitrogen, Carlsbad, CA, USA). Briefly, 1 ml of &8I reagent was added
to 200 il of crude larval extract and mixed thoroughly. After 5 min n€ubation at
room temperature, 0.2 ml of chloroform was added. The sama¢evigorously shaken
for 2 to 3 min at room temperature then centrifuged at 12,006r @5 min at room
temperature. RNA was precipitated from the aqueous phabkdsepropanol at 12,000
g for 15 min, washed with 70 % ethanol at 2,000 g for 10 min asdalved in 5Q./ of
sterile water.

Reverse Transcriptase PCR

Reverse transcriptase polymerase chain reaction (RT-m@R)carried out using
total RNA extracted from the samples to find out mRNA exp@stvel of immune and
HSP genes in different developmental stages of giant frasdvprawn. The RT-PCR
analysis was carried out using the Reverse-ITTM 1-step ®R-KRit (ABgene), allowing
reverse transcription (RT) and amplification to be perfairnrea single reaction tube.
The details of primers used in the present study for ampiifinaof immune and
HSP genes are given in Table 1. Reactions were performed it 8I-PCR buffer
containing 20 p.mol of each primer and RNA template, usiegttiowing steps: RT at
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55° C for 30 min; denaturation at 9% for 2 min followed by 30 cycles of denaturation
at 95 C for 40 s, annealing at 3% for 40 s and elongation at 7Z for 1 min, ending
with an additional elongation step of 10 min at @

|

Figure 1 - Fig.1RT-PCR analysis of immune related and heat shoclepreixpression
in egg, various larval developmental stages and postdasf/giant freshwater prawn.
Lane 1- Superoxide dismutase (224), Lane 2- Prophenolsei#60), Lane 3- Crustin
(229), Lane 4- Peroxinectin (138), Lane 5- Anti lipopolyslaarides (225), Lane -6
Lysozyme (334), Lane -7 Hsp21 (100), Lane 8- Hsp70 (123)el%nHsp90 (145)
and Lane 104 actin (461) served as a reference gene.



Primer Name GenBank Primer Sequence 5’ - 3 Annealing| Product
accession No Temp () | size (bp)

Superoxide dismutase F | EU077526.1 | TGAAAGGGTCAGGTTGGG 55 224

Superoxide dismutase R CCGCTCGTTTACATTAGA

Prophenoloxidase F DQ182596 | GCCTCCAAAGAGGAAGAGTT 55 960

Prophenoloxidase R CTCCAATTGCACCAACTTCC

Crustin F EF364558 GCAGGTGACGGTTGAGGA 55 229

Crustin R ATGCGACTGACTGGTGGA

Peroxinectin F JN572543 CACTGCTGCCTTCCGTTTC 55 138

Peroxinectin R AGGGCTTGTGGATTATTCTG

Anti lipopolysaccharides F FJ429306 AGTTGTGGCGGCTGCTGT 55 225

Anti lipopolysaccharides R CTGACGAAGTCTTGGGTT

Lysozyme F AY257549.2 | TGCTGGTTGGGCTTCTGG 55 334

Lysozyme R TTGTAGCGTTCGGTGTCG

Heat shock protein 21 F | JF801919 AATTCATTGCGGAAGCGAGCCA 55 100

Heat shock protein 21 R ACTTCAGCGTGATCGACCAGGAAT

Heat shock protein 70 F | AF474375 AGAAGTCACTCCGTGATGCCAAGA 55 123

Heat shock protein 70 R ACTCCTTGCCGTTGAAGAAGTCCT

Heat shock protein 90 F | FJ855436 GCATGAAGGAGAACCAGAAGCACA 55 145

Heat shock protein 90 R TGAACGCAGTATTCGTCGATGGGT

(G Actin F AY651918.1 | CCCAGAGCAAGCGAGGTA 55 461

G Actin R

GTGGTCGTGAAGGTGTAGCAG

Table 1. Details of primer sets used in this study
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Results

The larval stages sampled, their survival rate and the tesfilphysicochemical
characteristics of larval culture tank water are preseimtekhble 2. The survival rate
in each larval stage was determined during the period ofsiiy&tion and it varied in
different stages. The survival rate was the highest in st#§6-95 %), and lowest in
post-larval stage (42-45 %) (Table 2).

The expression of immune and HSP genes was analyzed by RTdB@#&) larval
development from egg to post-larvae including all the 1tdbstages of M. rosenbergii
and the results are shown in Fig. 1 and Table 3.Based on thessipn pattern during
development of prawn, the immune and HSP genes are divitietvo groups. Group |
contains genes whose expression appeared from egg anddsmaval whose expression
did not change significantly in all the larval and post-larstages (Fig. 1 and Table
3). The Group | genes were Superoxide dismutase (SOD), iGysroxinectin, anti-
lipopolysaccharides (ALF) and HSP90. Other genes namelyly&0zyme, HSP21
and HSP70 expressed during later stages (Fig. 1 and TablEhg)expression of PO
was detected at larval stage VI whereas the expression ofyyse was detected at
larval stage V. The expression of HSP21 was observed at agg §tl larval stage V,
disappeared at stage VI and reappeared at stage X. The HSR#oiwdetected in egg
but it was observed from larval stage | onwards.

Discussion

In the present study, the expression profile of immune relaled HSP genes
during prawn larval development was investigated. Six imenelated genes and 3 HSP
genes were selected in the present study for their expregsmntogenic development
of giant freshwater prawn. All the immune related gene®test the present study were
not expressed in different developmental stages of pravis@ ifimune genes namely
SOD, crustin, peroxinectin and ALF expressed significaintlgll larval and post-larval
stages including egg. The expression of PO and lysozymesgeag not detected by
RT-PCR in egg and larval stages up to V and |V, respectivellge fesults revealed
that there was no PO band in egg and larval stages up to V, budtive band was
gradually increased as the development progressed aftat tdage V. Our result is in
agreement with the result of previous works carried out iflusos (Luna-Gonzalez et
al., 2003) andPenaeus monodadiravanichpaisal et al., 2007). Luna-Gonzalez et al.
(2003) reported that the PO activity was not detected inalamomogenates of some
molluscs,Crassostrea gigas, Argopecten ventricoansiNodipecten subnodosughe
expression of PO gene was not detected in naupliar stag@dnafeus monodoniT-
PCR analysis but was detected in zoea, mysis and post-Etage (Jiravanichpaisal et
al., 2007).



Age | Prominent Characteristic§ Survival | Temperature Salinity Dissolved
Stage| (days) rate (G®)) (ppt) pH Oxygen
(mg/l)
Egg - - ND 28.7-29.5 5-6 |8.0-8.2] 6.8-7.1
I 1 Sessile Eyes 90-95 27.3-27.5 13 7.8-8.1| 6.4-6.8
I 2 Stalked Eyes 84-93 28.8-29.2 13 8.0-8.1| 6.8-7.0
1l 3-4 | Uropods presents 80-84 28.0-29.1 13 7.9-8.2| 6.7-6.9
v 4-6 | 2 Dorsal teeth 80-85 28.1-28.4 12 7.8-7.9| 6.5-6.7
\% 5-8 | Telson narrows and 77-82 28.2-28.8 12 7.9-8.1) 6.8-7.0
elongated
Vi 7-10 | Pleopod buds present 72-79 29.3-29.5 13 8.2-8.3| 6.4-6.7
VI 11-17 | Pleopods biramous 68-76 29.2-29.4 13 7.8-8.2| 6.7-7.0
Vil 13-20 | Pleopods with setae 66-72 28.2-28.8 13 8.0-8.2| 6.7-6.9
IX 15-22 | Endopods of pleopods 60-65 29.1-29.7 13 7.9-8.1| 6.5-6.6
with appendices internae
X 17-23 | 3-4 dorsal teeth on rostrum 55-64 28.3-28.8 12 7.8-7.9| 6.6-6.9
Xl 23-35 | Teeth on half of 53-60 28.0-28.3 13 8.1-8.3| 6.6-6.8
upper dorsal margin
PL 23-35 | Adult behaviour 42-45 29.1-29.5 13 8.0-8.2| 6.7-6.9

Table 2. Stage, age, prominent characteristics and survival ratéagfobrachium rosenbergii and physicochemical

Values from three tanks
ND - Not done

characteristics of tank water at the time of ontogeneticsaug.
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Previous works revealed that the lack of a functional POesystluring larval stages
of the shrimp could be a critical factor for theeffectivemas their defence system
and this might be the reason for the susceptibility of latgamfectious agents when
compared to juveniles and adults (Couch, 1978; Lightnel.£1883; Momoyama and
Sano, 1989). The larval and post-larval stages of gianhivager prawn are found
to be highly susceptible to WTD whereas the adult prawn wasdao be resistant
(Sahul Hameed et al., 2004; Sudhakaran et al., 2007). \arigt mortality and disease
susceptibility with age has been reported by many workecgié&op, 1977). The rapid
propagation of larval necrosis caused by bacteria in zogzeonéeids and the young
stages of M. rosenbergii showed that age is certainly an itapbfactor in sensitivity
to disease (Aquacop, 1977). A similar type of resistancénagavhite spot syndrome
virus (WSSV) has been observed in adult M. rosenbergii (Bdameed et al., 2000),
although the larvae can suffer mortality from WSSV (Pend.etl898).

Superoxide dismutases (SODs), which are important amkmti enzymes, are
present in almost all oxygen respiring animals. In decapaastaceans, the
characterization of SOD and its functions in immuno modakahave been reported
(Brouwer et al., 1997, 2003; Johansson et al., 1999; Orbah,2000; Cheng et al.,
2006). The SOD was detected by RT-PCR analysis in all dewsdopal stages including
egg of freshwater prawn. As one of the important AMPs in @osans, crustins have
gained the attention of many researchers. It has been pthaethaemocytes are site
of production and storage of crustins at very high levelsiéball and Cerenius 1998;
Hauton et al. 2006; Supungul et al. 2007; Amparyup et al. 200Be SOD, the crustin
gene was expressed in egg and all the larval and post-laages of giant freshwater
prawn. Peroxinectin is a multifunctional molecule withlcatihesion activity. The
expression of peroxinectin was detected in all developaietages including egg as
observed by Jiravanichpaisal et al. (2007) in P. monodonq¥ez et al. (2002) reported
the presence of peroxinectin-like gene in high amountsnduearly embryogenesis in
Drosophila. It is reported that ALF have a specific role inugdg viral replication
(Liu et al., 2006).This gene was detected in egg and all theldping stages. In the
present study, the lysozyme was undetectable during egage $V, but high amount
of lysozyme present in V stage onwards. Heat shock protéiss§) are conserved
proteins induced by heat and numerous noxious stimuliudiog high temperature,
heavy metals, oxygen free radicals, virus, and patholagésses (Kiang and Tsokos,
1998; Vega et al., 2006). In this study, the constant expesgas observed in HSP90
gene in all tested developmental stages, Hsp21 was obsatvegly stage till larval
stage V, disappeared at stage VI and reappeared at stag@XO0H@as not detected in
egg but it was observed from larval stage | onwards. In caieiy the present study
provides data on expression of immune related genes dunitogenic development of
freshwater prawn. Further studies need to be carried ouatopulate the expression of
these genes using immunostimulants to protect the larnvé@ast-larvae of freshwater
prawn from viral and bacterial diseases.



Anti-
Developmental Superoxide| Prophenolo| Crustin Peroxinectin| lipopoly | Lysozyme| Hsp21| Hsp70| Hsp90| 3 actin
Stages dismutase xidase saccharides
Egg + -
Stage |
Stage Il
Stage Il
Stage IV
Stage V
Stage VI
Stage VI
Stage VIII
Stage IX
Stage X
Stage Xl
Post
Larvae

|+ |+ +H]|+

|+ | H |+ H | F |||+ +
o I e B o e I o Ao i S R IS

|+ |+ ]|+ ||+ ]+
|+ |+ ]|+ ||+ ]+
|||+ F| |||+ +

e I e B O I o e o o I S o) [P S
|+ H [+ H | H ]|+ ]+

[+ |+ ]+ +

Positive + + + + + + + + + +
control

+ Expressed
— Not expressed
Table 3. Expression of immune related and heat shock protein gerdiffenent developmental stages of giant freshwater
prawn
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Abstract

In the present research, an attempt has been made to findeo&ntjlish and
Urdu medium secondary school teachers’ morale by takingnapkaof 160
teachers (80 Urdu medium and 80 English medium teacherglghr stratified
random sampling method. For the collection of data, TeathHdorale Scale
constructed and standardized by Jamal and Raheem (20133ets by the
researcher. Percentage and t-test were employed to arbé/data. The findings
of the study revealed that there is significant differendgvben English and Urdu
medium teachers’ morale. Also, there is significant diffeee between male and
female teachers’ morale. However, there is no significafierdince between
English medium male and English medium female teachersalaor

Keywords: Urdu Medium, English Medium, Secondary School, Teachers'ate

Introduction

The quality of school education to a large extent dependsuatity of teachers.
It is the quality of teachers which creates excellence imvalks of life. The teacher is
the topmost academic and professional person in the edneapyramid around which
all the educational programmes rotate. Teaching is the diffitult and challenging
profession which demands a lot of hard work and dedicaticzalee it deals with
the mind of the student having various faculties. Hence, e who is entrusted
with nurturing the mind is definitely a person of great impoxte. It is an established
fact that qualitative improvement of school education whig the foundation of the
entire education system directly depends upon the qualgidtled and able teachers.
Teachers are regarded as national builder, backbone obthety and social reformer,
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because they are the architects, facilitator, mediatoriaredpreters for the children
who are various levels of cognitive developments. Secgndducation Commission
(1952-53) remarks with respects to educational reconsbrucMost important factors
in the contemplated educational reconstruction is teadtisrpersonal qualities, his
educational qualifications, his professional training #mel place he occupies in the
community. The Education Commission (1964-66) has verly agiserved that the
future of the nation is shaped in her classroom; it is theheaevho moulds the
most precious material of land viz. boys and the girls inrntheost crucial period of
development in required shapes. The National Policy on &iitut (1986) remarks that
the status of the teacher has direct bearing on the qualggdwdéation. The teacher has
a powerful and abiding influence in the formation of chanaofeevery future citizen.

The morale of an employee is considered as a prime requitefoereffective
organization in industry as well as in education. Teacherstale is referred to as
teaching efficiency of teachers. The morale of the teachémdspensible for the
successful implementation of educational programme.ploge52) believes that there
is no substitute for morale in an army, in a school and in amstdal plant. Morale
has been thought of variously as a feeling, a state of mindemtah attitude, and an
emotional attitude (Mendel, 1987). Morale, as opined bytBreamd Rempel (1980) is
"the professional interest and enthusiasm that a persptagistowards the achievement
of individual and group goals in a given job situation.” E{&897) suggests a definition
of morale as "a state of mind determined by the individuatiBapation of the extent
of satisfaction of those needs which he/she perceives afisantly affecting his/her
work situation.” According to Pestonjee (1967), Morale &fairness of employer’s
policies and behavior, adequacy of an immediate leaderalspnse of participation in
the organization, and an over-all belief that the orgaiomais worth working for.” In
short, this is an index of their regard for the organizatidnok employs them.

It has been indicated that teachers’ morale has a directtetia teacher’s
performance and student achievement implying that wheralec high, school show
an increase in students’ achievement (Ellenberg, 1972).enMthorale is high and
the faculty culture is healthy, students excel socially asddemically, teachers are
productive and collaborative, and the school environmsrdyinamic and engaging.
Likewise morale can have a positive effect on pupil attittatel may create an
environment that is more conducive to learning (Miller, 1p&nd can have a far
reaching implications for the health of the teacher (Menti@87). Teachers have high
morale and are more personally invested in their work whérihe€y are empowered (ii)
they have a voice in what happens to them, (iii) their workrhaaning and significance
in contributing to a higher purpose or goal, and (iv) havatpasfeedback and support
from the community (Stenlund, 1995; Heafford and Jenni4688).
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Although, the teachers, since times immemorial, have higinate for teaching
job but at this juncture of time, there are several factor&citontribute to decline
teacher morale. Expanding teacher load, declining prowisf resources and working
conditions and diminished status of teachers appear toumatrfactors that generate
dissatisfaction, low commitment and low morale and detfemnh the enjoyment of
teaching. In recent times, the high expectations placedeanhers are also taking
their toll on morale. It seems that the paradox between thenmanity expecting high
results from teachers while affording the professional éd&tus has a serious affect on
the way teachers feel about their work (Heafferd and Jenni&®98; Sinclair, 1990).
Teachers have an insuperable amount of responsibilitiéslaties. Stress related to
low pay, lack of administrative support, heightened dikegproblems, are all factors
that contribute to low teachers morale. With the currentneaaic state, job security
is another heightened concern of teachers. Low teacherlenaifects many areas in
education. It engagement with colleagues and student&idimes productivity, reduces
student learning, decreases quality of teaching, cauggesion, encourages greater
use of sick leave, forces to make efforts to leave the prafesand creates a cynical
and dehumanized perception of students and breeds cyni€isisultimately leads to
a vast teacher shortage (Adams, 2003).

In the field of education and psychology, there are variousiss on teacher’s
morale. Among them the study of Rouf (2013) found that thengjth of morale and job
satisfaction is slightly higher in case of rural and malejscispecialist as compared to
urban and female subject specialist. Jan (2012) reporegchthsignificant difference
was found between male/female and rural/urban higher siecgrieachers on teacher
morale and adjustment. Gupta (2006) found that male andléeteachers, rural and
urban teachers do not differ significantly in their moralav&amathu (1994) revealed
that the morale of female teachers and rural teacher is htgha that of men teachers
and urban teachers.

Thus, it can be evolved from the above discussion that thexenreany factors
that affect teachers’ morale. The factors which influeneetdachers’ morale include
administrative leadership, working conditions, perspgiportunity for professional
development, and level of belongingness, along with sée¢har factors. In the light
of the empirical works cited above, the researcher undertak empirical study to
explore the Urdu and English medium secondary school tesicmerale, as this kind
of comparison is very rare and expected to yield motivatesylts.

Objectives: The researcher started the work with the following objexgiv

1. To find out the difference between Urdu and English medeswchers’ morale.

2. To find out the difference between Urdu and English medeawhers’ morale on
the basis of their gender.
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Hypotheses: On the basis of the objectives of the study, researcher fiatea the
following null hypotheses:

1. There will be no significant difference between Urdu andjlEh medium
teachers’ morale.

2. There will be no significant difference between Urdu andylish medium
teachers’ morale on the basis of their gender.

Methodology

For the present study, the survey type descriptive reseasthod is adopted. A
sample of 160 Urdu and English medium secondary school ¢ea¢d5 Urdu medium
male teachers, 35 Urdu medium female teachers, 40 Englisiumemale teachers
and 40 English medium female teachers) is selected thrduafified random sampling
method from the Urdu and English medium secondary schootéyderabad City of
Tilangana State. For measuring the teachers’ morale, geareher usedeachers’
Morale Scaleconstructed and standardized by Jamal and Raheem. Thistanye
consists of 30 items selected from five areas viz. - fairnégmlicies and behavior,
sense of belongingness, adequacy of immediate leadersbgrd and appreciation, and
opportunity for professional development. After the catien of data, the scoring was
done according to the scoring procedure given in manualettale. The percentage
and t- test is used to analyze the data.

Results and Discussion

To verify the first hypothesis the mean teachers’ moraleesctor the two groups are
subjected to t-test and the results are presented in the-Tabl

Groups Compared N M SD | t-value| Levelof
Significance

Urdu Medium Teachers | 80 | 107.97| 11.94
English Medium Teachers80 | 122.76| 11.80| 7.88 0.01

Table 1. Significance of difference between mean teachers’ MorabeeSoof
Urdu & English Medium Secondary School Teachers

As seen from the table-1, the mean of Urdu medium teachersalm@core is
found to be 107.97 with an SD of 11.94, while the mean of Ehgiredium teachers’
morale score is found to be 122.76 with an SD of 11.80. Theutatled t-value is
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7.88 which are found to be significant at 0.01 levels. Henhe, rull hypothesis,
"There will be no significant difference between the Engasid Urdu medium teachers’
morale, is rejected. Thus, itis concluded that there isisicant difference between the
English and Urdu medium teachers’ morale. English mediwaotters are found to have
significantly high level of morale than the Urdu medium tesrsh

To verify the second hypothesis of the study, the mean tescimrale scores of
the various groups on the basis of their gender are subjeztetgst and the results are
presented in the Table- 2.

Groups Compared N | Mean | SD |t-value| Levelof
Significance

Male Teachers 85| 117.76| 10.91

Female Teachers 75| 112.65| 12.86| 2.72 0.01
Urdu Medium Male Teachers 451 112.32| 11.56

Urdu Medium Female Teachers | 35| 102.37| 12.35| 3.71 0.01
English Medium Male Teachers | 40 | 123.87| 10.33

English Medium Female TeacherglO | 121.64| 13.29| 0.84 NS
Urdu Medium Male Teachers 451 112.32| 11.56

English Medium Male Teachers | 40 | 123.87| 10.33| 4.83 0.01
Urdu Medium Female Teachers| 35| 102.37| 12.35

English Medium Female Teachergl0 | 121.64| 13.29| 6.47 0.01

Table 2. Significance of difference between mean teachers’ moralesof Urdu and
English medium secondary school teachers on the basis degen

From the results presented in table-2, it is evident thafiteecomparison is made
between male and female teachers. It is found that the mearalef teachers’ morale
score is 117.76 with an SD of 10.91, while the mean of femaehers’ morale score is
found to be 112.65 with an SD of 12.86. The calculated t-ved @72 which are found
to be significant at 0.01 levels. Thus, it is concluded thetdhs a significant difference
between the male and female teachers’ morale. The maleeiesaabe found to have
significantly high level of morale than the female teachers.

The second comparison is made between Urdu medium male ahd rdedium
female teachers, it is found that the mean of Urdu medium tealehers’ morale score
is 112.32 with an SD of 11.56, while the mean of Urdu mediumdlenteachers’ morale
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score is found to be 102.37 with an SD of 12.35. The calculgtedue is 3.71 which
are found to be significant at 0.01 levels. Thus, it is conetuthat there is a significant
difference between Urdu medium male and Urdu medium fenedehers’ morale.
Urdu medium male teachers are found to have significantllyg lkegel of morale than
the Urdu medium female teachers.

The third comparison is made between English medium matdhéza and English
medium female teachers, it is found that the mean of Englistliom male teachers’
morale score is 123.87 with an SD of 10.33, while the mean gfi&mmedium female
teachers’ morale score is found to be 121.64 with an SD ofalBt# calculated t-value
is 0.84 which is not significant at any levels. Thus, it is daded that there is no
significant difference between the English medium male amgligh medium female
teachers’ morale.

The fourth comparison is made between Urdu medium male ¢éea@nd English
medium male teachers. Itis found that the mean of Urdu mediaihe teachers’ morale
score is 112.32 with an SD of 11.56, while the mean of Engliskdioom male teachers’
morale score is found to be 123.87 with an SD of 10.33. Theutatled t-value is 4.83
which are found to be significant at 0.01 levels. Thus, it isatoeded that there is a
significant difference between Urdu medium male teachedsbEarglish medium male
teachers’ morale. English medium male teachers are fouhdwue significantly high
level of morale than the Urdu medium male teachers.

The fifth comparison is made between Urdu medium female gxacdmd English
medium female teachers, it is found that the mean of Urdu umedemale teachers’
morale score is 102.37 with an SD of 12.35, while the mean gfi&mmedium female
teachers’ morale score is found to be 121.64 with an SD of9l3The calculated t-
value is 6.47 which are found to be significant at 0.01 levélkus, it is concluded
that there is significant difference between Urdu mediumalenteachers and English
medium female teachers’ morale. English medium femalenezacare found to have
significantly high level of morale than the Urdu medium feenachers.

Thus, from the preceding discussion, it is clear that thaltes for all the groups
on the basis of gender are found to be significant except fgtiEinmedium male and
English medium female teachers for which it is found to be-sigmificant. Moreover,
all the t-values are significant at 0.01 levels. Thus, theoklygsis 'There will be no
significant difference between the English and Urdu medieathers’ morale on the
basis of their gender’ is almost rejected as four out of fiveparisons are found to be
differ significantly.
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Findings of the study

1. There is significant difference between the English anduUnedium teachers’
morale. English medium teachers’ morale is higher thanr tbedu medium
counterparts.

2. There is significant difference between the male and fetealchers’ morale. The
male teachers’ morale is higher than their female counterpa

3. There is significant difference between the Urdu mediudermad Urdu medium
female teachers’ morale. Urdu medium male teachers’ ma&igher than their
Urdu medium female counterparts.

4. There is no significant difference between the Englishiomednale and English
medium female teachers’ morale.

5. There is significant difference between the Urdu mediuntenaad English
medium male teachers’ morale. English medium male teacmensle is higher
than their Urdu medium counterparts.

6. There is significant difference between the Urdu mediumale and English
medium female teachers’ morale. English medium femalehtxat morale is
higher than their Urdu medium counterparts.

Conclusion and Implications

Teachers’ morale has a direct effect on teacher’s perfocenand student achievement.
When morale of a teacher is high and the faculty culture idtingastudents excel
socially and academically. If, the teachers are produeiwe collaborative, the school
environment will be surely dynamic and engaging. The presardy suggests that
there is a tremendous need to improve the morale of Urdu metiachers in general
and Urdu medium female teachers in particular. The moralérdfi medium teachers
may be raised through fairness of administrative policiethe part of government and
school administration, by providing them an opportunityptofessional development
through various orientation and training programs, réfees courses and workshops
etc. in their respective subject areas.

Further, there is an urgent need to raise the morale of febrale medium teachers
through providing favourable working conditions, sensebefongingness, adequacy
of immediate leadership, regard and appreciation, invok@ in decision making
process, freedom of expression, conducive work enviromnoatiaborative approach
and healthy faculty culture and support from colleague aiksy. All these measures
will surely raise the morale of the teachers teaching in Urtkdium schools and it
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will also be helpful in increasing their productivity. By ihg so, they may be able to
contribute more and more in the field of teaching and learn@sglting improvement

in the student’s achievement and lead to overall improvenmetine standard of Urdu
medium schools.
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Abstract

Bapsi Sidhwa’s third novel Ice-Candy-Man represents a rerndf female
characters who survive the chaotic period of 1947 in Indiactvcan be registered
as the period of worst religious riots in the history of Indiadhwa has given a very
realistic and transparent picture of carnage during Hiklislim riots in 1947.
The novel mirrors men becoming adversaries on the basiseaf téligion and
also represents the changing political scenario of the tcpuEmotional turmoil,
individual weakness, barbarities of communal riots andbthgalities inflicted on
women amidst this iconoclastic ruthlessness and commuegray have been very
realistically projected by the novelist. The whole storg lieeen narrated by the
female protagonist Lenny who related the horrors of viobeaad her personal
observations and reactions. The protagonist not only gbsdiut also analyses
men’s lascivious and degrading attention towards womergciousness of male
sexual desires, women'’s plight as they are reduced to thessthsexual objects,
and relates the peculiar disadvantages, social and cvilhtch they are subjected.

Introduction

BapsiSidhwa has shown considerable accomplishment asasghromise as a
novelist. Like all good novelists, BapsiSidhwa's works @aaroused a variety of
reactions. Her interests are vast and she cannot be easslyocaed as just a comic
writer or a Parsi novelist. Her novels are remarkably défeérfrom one another in
both subject and treatment. One can find variety of themeseinfibtion such as
the partition crisis, expatriate experience, the Parsiemjlsocial idiosyncrasies of
the small minority community, the theme of marriage, worsgroblems, patterns of
migration. Her treatment of such wide ranging themes is antesy to her growth
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as a powerful and dramatic novelist who is both an affect®@ad shrewd observer
of human society and a keen teller of stories. She is perhakistBn’s finest English
language novelist. There is a complex sprinkling of thenmmelser novels which defy
any simplistic interpretation. The present research weik inodest attempt to make a
thematic study of the fictional works by BapsiSidhwa and aleion of the patterns
inherent therein. .Keya Majumdar rightly mentions :

Partition literature and especially Sidwa, attempts t@le@ space at this
breaking point of civilizational and human existence astpart of the
world, to give voice to the voids of hidden alternate texthe3e are the
texts that peeped helplessly out from the silent-wide-opyss of Ayah
(77).

BapsiSidhwa’s third novel Ice-Candy-Man also representsumber of female
characters who survive the chaotic period of 1947 in Indihictv can be registered
as the period of worst religious riots in the history of IndigSidhwa has given
a very realistic and transparent picture of carnage durimgditMuslim riots in
1947. The novel mirrors men becoming adversaries on thes ludsiheir religion
and also represents the changing political scenario ofdnetcy. Emotional turmail,
individual weakness, barbarities of communal riots and lihgtalities inflicted on
women amidst this iconoclastic ruthlessness and commuaaky have been very
realistically projected by the novelist. The whole storg lbb@en narrated by the female
protagonist Lenny who related the horrors of violence andgeesonal observations
and reactions. The protagonist not only observes but aBlyses men’s lascivious and
degrading attention towards women, voraciousness of neeas desires, women’s
plight as they are reduced to the status of sexual objects,ralates the peculiar
disadvantages, social and civil, to which they are subgecte

The Ice-Candy Man deals with partition of India and its aftaths. This is the
first novel by a women novelist from Pakistan in which she dbss about the fact
of people of Lahore. BapsiSidhwa describes the commun&twe and destruction
during the partition through the eyes of Lenny and eight yeéd young Parsi girl from
Lahore. The novelist tells the story of the horror and pitydring over the city of
Lahore through Lenny’s beloved Ayah-Shanta. Lenny is lanteleelpless Ayah looks
after her and takes care of her needs. Ayah is very beautifiiisae attracts men of
varied occupations and religions. Masseur and Dilnawae (€Ee-Candy Man) have
strong rivalry against each other to win the heart and favoky@ah. When winter
comes, Ice-Candy Man turns into a birdman and he is seen istitbets of Lahore
with birds. Ice-Candy Man is very talkative and he can talkamy topic. Now it
is April and Lahore is going to be broken into two countriesudiim league wants
Pakistan to Muslims. Political gathering are very commasimg and slogans against
the British Raj for an independent homeland for the MuslirRgts begin in Lahore
and this leads to confusion among people. Hindus and Sikive féneir houses behind
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and reach Amritsar. People hear announcement of the divigithe country into India
and Pakistan.Subash Chandra observes:

Bapsisidwa turns the female protagonists into the morareewhile most
of the male characters either remain apathetic or indulgdestructive
violence and disintegrative actions. The analysis of legdy-Man reveals
that the female characters pulsate with a will and life ofrtben. While
these characters are unselfconscious of the biologicah&aism of their
sex, they cut loose the constraints imposed by the gendechwitas
come into existence through centuries of biased, motivaitedcalculated
orchestration of the aggressive patriarchal postulaiggsSh Chandra 119)

The character of Ayah Shanta in Ice-Candy-Man highlightadie sexuality,
something that is celebrated as well as exploited by men. pmpart of the novel
revolves around her character. Eighteen years old and auHsiek is entrusted with
the duty of looking after Lenny. Possessing a charming ardtdel personality, she
is Lenny’s experienced and trusted advisor. She has a nushbdmirers, who include
the Ice-Candy-Man, a masseur, a garderner, a restauraet,azoo attendant, a knife-
sharpening Pathan and several more. Irrespective of hgiorelthey all adore her. To
win her favour they compete with one another by turns, wihikegves them importance
according to the degree to which they satisfy her psychadexeeds. Though her
masters are gentle and considerate, her condition is thaat ohprotected poor woman
who has to devise a strategy to fend for herself. Lenny mavdser company and
becomes aware of her sexuality. She says, ” the covetousagfakyah draws educate
me. Up and down, they look at her. Stub-handed twisted beggat dusty old beggars
on crutches drop their poses and stare ate her with hardl egkes. Holy men, masked
in piety, stove aside their pretences to ogle her with lustwkers, cart-drivers, cooks,
coolies and cyclists turn their heads as she passes, puslyipgam with the unconcern
of the Hindu goddess she worships "(3)

The Ayah is a flame of sensuousness and female vitality aredmaim the male
moths hover constantly and hanker for the sexual warmtheghates. (Subash Chandra
120). Ayah knows well that she is a sex object for the male.|&mas to manipulate her
sexuality to obtain easy gains-cheap bosky clothes, cashésy extra serving of food
etc. This is her strategy of survival. She is able to keep hastity by adopting these
strategies. It is through her that Lenny learns the diffeeebetween physical desire,
romantic love and animal lust. V.S. Thanwar aptly mentiddeman has no individual
identity. She is seen as only the other of the male. Religsmejal conditions and
cultural traditions perceive woman as an adjunct to the e

In the meanwhile, Ice-Candy Man out of sheer hatred andyeslkills Masseur, his
rival and paves his way to get Ayah. One day he waits for higis@é Lahore Railway
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Station. When the train arrives from Gurdaspur, everyontemlatform is shocked to
see the ghastly sight. The train is loaded with mutilateddmdf Muslim passengers.
There is no woman on board. This ugly sight turns friendlynBiaz into a person who
has a desire to kill the Hindus. After the abduction of Ayahttey Muslim mob, Lenny

remains sad and dejected. She is shocked over the betraja@-Gfandy Man. His

beloved Ayah becomes Hindu for him. Ayah is forced to offer hedy to appease the
sensual desire of the visitors. After a few months, Ayah iséd to embrace Islam and
Ice-Candy Man marries her. Later with the help of Lenny’sitiges, Ayah is rescued
from the clutches of Ice-Candy Man and reaches the reliepammritsar. Ice-Candy

Man also follows her across the Wagah border into India. Tévehdeals with the

bloody Partition of India through the eyes of a girl Lennywiiog up in a Parsee family
surviving through the female bonding and rebellion. IsEbBruschi mentions :

people first pinned to their religious community, then farte conversion,
further contract in unaccustomed forms and gestures; tlaeysh into
palpable absences; they are reduced to mere bodies, codsmEsnected
limbs (131).

Ice-Candy Man offers a significant treatment of geocentgenof reality in which
the feminine psyche and experiences are presented withgaeisight. It covers the
story of women who lost her dignity because of sexual abudeabduction. The most
horrible example of female atrocity in the novel Ice-CandwarMs the abduction of
Ayah by Ice-Candy Man and the Muslim mob. She was forced tstjiute her body
and coerced into having sex with Ice-Candy Man. He kept irbtieéhel even marrying
her. She was humiliated and subjected to all kinds of psydicdl and emotional
outbursts forever. There was a description of Hamida wholdesh besmirched and
subsequently discarded by her family. Hamida was kidnajpyetie Sikhs who could
not allow their women being touched by other men.

The novel presents woman as a twice oppressed category ge: stastly, as
human beings suffocated by violence and secondly, as wometleied by the bond
and impositions of a patriarchal society. However, it is ti@ whole truth. Each
woman character in the novel is a representative of a wayef $ome of them have
internalized the principles of the patriarchal societies they unknowingly work for the
perpetuation of the unjust laws of this ideology. The pgataf Mother, Muccho and
Slavesister can be included in this category. However, agod characters challenge
the patriarchal repressiveness in the most unassumingeanaiihe transformed role
of the mother as a social worker, Ayah’s sexuality and thdieese of her spirit and
Godmother’s positive qualities represent their redeneppiotential. The character of
Godmother has become a symbol of womanly courage. Sheleetiauthority figure
and inspires confidence in Lenny’s evolving sensibilitye Tiovel not only presents the
subjugation of women in the patriarchal society but alsalaiga constructive approach
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towards woman’s predicament. It exhorts women not to reroppressed in the face
of oppression. They should challenge injustice and shooldead a contented life in
the present setup of the society. They should have aims iinlitress and try to achieve
them. They should come out from the narrow and unjust confam¢of the patriarchal
system. They must inculcate courage and confidence in theessi® break through
their plight and should utilize the opportunities that tigey during their struggle for the
goodness of their lives in the present patriarchal system.

It is appropriate to say that BapsiSidhwa has successftdgted discourse to bring
the turbulent past to the forefront of society. The noveloenpasses the issues of
independence and partition using it as a means to exploee isgues which then emerge
as the larger picture of the devastation, bloody births tibnaand continued problems.
The novelists have drawn attention to the women’s expegi@fthe holocaust through
the women characters. They made visible the trauma, anguésh and ambivalence
that marks the experience of Partition. Such writings bexamre intimate account of
this most momentous event because it was women who suffeset is this intimacy
of the victimization and portrayal of the female agony thakes such novels extremely
powerful and readers the Partition literature so rich anttidimensional.

References

1. Majumdar, Keya. Locating the parts in the Partition ofithd A Postcolonial
Study of BapsiSidwa’s Ice Candy Man. "The Literary Criteri@8.3 and 4 (2003):
74-86.

2. Chandra, Subhash. "BapsiSidwa’s Ice-Candy-Man : A FankPerspective”,
Feminism and Literature. Veena Noble Dass(Ed). New Delhéstye Books,
1995.118-26

3. Sidwa, Bapsi. Ice-Candy-Man, Pg.no. 3

4. Tanwar, V.S.."Power Politics and Woman: BapsiSidwa&s @andy Man. "The
Quest 24.2(Dec 2010) : 47-54

5. Bruschi, Isabella. "Shifting Identities: Partition, men and nation building in
BapsiSidwa’s Ice-Candy-Man”.Kakatiya Journal of Engl&tudies ( 2007-08) :
116-143






International Journal of Science and Humanities

ISSN 2394 9236 \Volume 2, Number 2 (2016), pp. 461-464
© Islamiah College Publications
http://www.islamiahcollege.edu.in

Genesis of National Consciousness in Tamil Nadu with
Special Reference To Madras Native Association

H. Munavarjan

Department of History, C. Abdul Hakeem College,
Melvisharam 632 503, India

Introduction

Tamilnadu has been describedsasountry, almost a nation, on its owrPrimarily
defined in cultural terms, as the land of the Tamil speakingpfee For a century
and a half from the end of the eighteenth century until Indredependence in 1947-
Tamil Nadu was part of the Madras presidency. A sprawlinglygut province
Madras incorporated Malabar, and South Canara on the Wea$tGmd parts of
the Telugu, Kannada and Oriya Linguistic regions to the mbrt Tamilnadu was
further distinguished from its neighbours in that unlikes thther linguistic regions
of the Dravidian South, almost the whole of the tamil spegkanea was under one
administration. Tamil districts of the province constitdta relatively compact and
homogeneous linguistic block, and they correspondencebldo the state of Madras
(renamed Tamil Nad or Tamil Nadu in 1969).

The organized movement for freedom in Tamil Nadu was stand®20 with the
establishment of the Tamil Nadu provincial congress cotemitBut many years before
this congress activity the people of Tamil Nadu opposed thengal rule through armed
rebellions. Around 1800 a serious of feudal rebellions brokt against the imperial
rule which is called the South Indian rebellibn.

The British army suppressed there revolts and establishen hegemony all
over the Tamil speaking area and Malabar. The establishofedMiadras Presidency
increased the amount of British imperialism with Presigeroolonial systems
patronized the conversion of traditional urban centresoirtdlonial markets which
resulted in the empowerment of the traditional Tamil Sgci€he landlords become the

10.H.K. Spate and T.A. Learmonth, India and Pakistan: A Galremd Regional Geography (3rd
edition, London, 1967), p.737

2Census of India, 1921: Madras, XlII, Ptl, Madras, 1922, p.39

3Census of India, 1931: Madras XIV, Pt.I, pp. 15, 21 and Map IV

4C.K. Rajjayyan, South Indian Rebellion.
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mediator between the peasants and colonialism. Under tbeiabrule some landlords
and money lenders became prosperous after exploiting teapes. This wealthy class
was engaged in Marketing and money lending and was alscestieg in Western
education to promote a new generation of urban professimhsie bureaucracyThis
paper examines the birth of national consciousness in Tdaul under the work of the
newly emerged aristocracy and the merchant class.

The first step towards nationalist and agitation in Tamil Waehs taken by the
Non-Brahmin merchants of Madras city. Their reaction wasireg} the propaganda
of Christians missionary with the aid of the British goveemh with presidency.
The results was the establishment of Pachiappa’s colled&42, and the launching
of the newspapecrescent to defend the rights and privileges of the natives. The
merchants aimed at the removal of certain grievances stibgigetitions to the British
government. Under the inspiration from British Indian Asistion of Calcutta, the
merchants formed a local branch of the Association in FelrL@52, but in July 1852
it become an independent associations callethdras Native Association, according
to another view it was an outgrowth of the Hindu Literary ®bgibegun in Madras in
1830.°

Most members of the Madras Native Association came from anfflaeat
commercial background and few of them where which landlattere were graduates
in the association. The leaders were Lakshmanarasu Ch8ttgavasa Pillai,
Yagambera Mudaliar, V. Sadagopalcharlu and Ramanujacfdmey were critical of
the rule of East India company and criticized the revenue Jmdicial policy of the
company. East India company’s provisionary stand was altoized, they demanded
the change in company charter revision of Taxes etc. In 1882 submitted a petition
to the British parliament pointing out the grievances of chant class. They wanted
reduction of Taxes, New roads, bridges, irrigation fae$if education opportunities
etc. The petition was prepared after spending about a yeanitect facts. According
to them the Zemindary and Ryotwary system in the Presiderang \the instrument
of injustice and operations they wanted the restoratiorhefAncient village system
which prevailed in that region, they condemned the tax odesaand occupations,
salt monopoly and liquor traffic. They wanted the restoratd the old indigenous
institutions of Panchayat in the place of British Judiciatems. They also criticized the
Madras Presidency, for maintaining the public records aveénue records in Marathi
.Language. The Madras Native Association wanted the adratien of persons having
an interest in India and knowledge obtained by residenae fidrey wanted an impatrtial
enquiry in the affairs of a company by the Europeans and theasa

David (Arnold), the Congress in Tamil Nadu 1919-1937, Nedhd 977: p. 13
8N. Rajendiran, The National movement in Tamil Nadu 190541 9adras, 1954: p.10.
’S.R. Mehrotra, the emergence of the Indian National Cosgtsihi, 1971, pp. 65-66.
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By late 1853 the Madras Native Association extended its viiayond the city of
Madras it persuaded local leaders in Cuddalore, Trichilia@alem and Tirunalveli to
start branches in order to help the parent associationsfwittls and information The
petitions submitted by the Madras Native Associationseikez attention in Britain
than the Memorandum of Bombay and Calcutta Associationd858 H.D. Seymour,
Chairman of the Indian Reforms Society visited Madras tatine problems. An
enquiry committee was formed to study the practice of terhy government official to
extract revenue in the Presiderfcyhe Madras Native Associations extended its work to
the semi urban centres to collect the public opinion in fawdiheir petition. They held
public meetings and made several representations to thedled Gorture Commission,
Religious Riots in Tirunalveli was also an issue under theipe/ of the commission.
Those who opposed to the Madras Native Associations werBrilish educator class
in the Presidency. In 1852 itself M., Venkatrayalu Naidunied the Madras Hindu
debating society, Naidu had also close links with Anglo &mdboth officials and non-
officials his attempt was to discuss various Judicial issugsuched by the Madras
Native Associations.

The association was active for ten years it is wrong to salyitheecame in active
with the transfer British India from the East India Compamytte crown in 1858. David
Arnold in his study on South Indian politics is trying to pfdbat this association is
became in active with the redressal their grievance by theft858° The Madras
Native Association continued to function till the comingMédras Mahajana Sabha in
1884. The reason for the demise of the organization was #imlity to undertake major
issues of the society. Being a business community the aggmctiwas working for the
removal of the grievances of the traders. According to sarhelars the merchants were
not ready to continue their protest because of their depayden European business
houses in the city. They failed to mobilize the popular suppo the support of the
intelligentsia. The emergence of Brahmin dominated Matitakajana Sabha resulted
in the disappearance of the Madras Native Association. Ma@mbers of the Madras
Native Association joined with Mahajana Sabha in 1884.

The Madras Native Association inaugurated organized ipalitactivity in the
presidency. They understood the preliminary lessons dfigall activities, but they
worked around their commercial interest, which preventednt undertaking the social,
economic and political problems of the society

83.R. Mehrotra, the emergence of the Indian National Cosgtslhi, 1971, p.205
David (Arnold), p. 14
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Introduction

No history can be written without the consideration of theghy list of heroes,
those personalities who were risked and sacrificed thesslto try to save or protect
the lives of others. Every society in this world has its owauar history and the
erection of memorials in honour of that brave man or womang died in a brave
or heroic action, is common phenomenon in all civilizatioAhese memorials took
different forms in different countries and in different agén Tamil Nadu, the erection
of memorials gets its stable foot from the megalithic cdtBangam bards speak about
the rituals for erecting hero-stones as memorials. Heypest were considered as a
primary source to study the different aspects of common leé&olife and culture, their
mode of warfare, dress, ornaments, hair style, weaponsiasand to a certain extent
their habits, customs, beliefs and languages etc. It waallyslivided into three panels,
but some of them could be labelled occasionally under fofivempanels depending on
the event. The upper panel depicts the subject worshipingitg, dhe middle panel
depicts the hero, and the lower panels describe the battleesc They often carry
inscriptions displaying the variety of adornments, inéhgddecorations and figures on
carved stone. The carved inscription of hero-stones spedadist the heroic actions of
warriors, the battle, the name of king and those who invoivetthose heroic actions.
Hero-stones were erected usually for honouring the waraoid individuals who lost
or sacrifice their lives for the sake of a king, country, stycegtc., They are usually in
the form of a stone monument called as planted stones andiigasnatukalin Tamil
andVeerakalluin Kannada.

Krishnagiri district is located in the Indian state of Taf&du. The history of this
region starts with the presence of habitats of mankind dupimaeolithic, Neolithic and
Mesolithic Ages. Various rock paintings and rock carvingscdvered in this region
are similar to that of Indus Valley civilizatidnand Iron Age. The excavations carried
out in the places like Mallappadi, Guttur, Gollapalli andoflarapalli in Krishnagiri
district revealed the antiquity of Krishnagiri district@d Stone Age. Later Stone Age
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sites were also discovered at Pudur, Gollapalli, Togalapaillaikadai, Bannaimadulu
and Dailamaldi. The crude clumsy implements discovered from trap dykesrgtBan
Krishnagiri district unveiled its history fromtheoldesttiements of Neolithic peridd
The 2000 year old megalithic burial site in MallachandiraeanKrishnagiri has over
200 dolmens and is considered to be the largest in the Inda&s sf Tamilnadt
Krishnagiri region was ruled by the familiar south Indiamdsgties like Kongu, Chera,
Cholas, Pallavas, Gangas, Nulambas, Hoysalas, VijayarNBgapur, Wodeyars of
Mysore and Nayaks of Madurai. It was called Egl Nadu, Murasu Nadu, Kowoor
Nadu, Nigarili Chola Mandlam, Vidhugadhazhagi NallandNulambadin the ancient
period. Krishnagiri district was emerged as separateicistom Dharmapuri on 9th
February, 2004 and surrounded by Vellore and Thiruvannairdadtrict in the East and
Karnataka State in the West, State of Andhra Pradesh in thithod Dharmapuri
district in the South. The district total area is about 514.3klometres. Now it consists
of seven taluks namely Krishnagiri, Hosur, Pochampallhdsigarai, Shoolagiri, Bargur
and Denkanikottai. Through this paper an attempt is madateecout the immense
importance of the availability of the numerous epigraphg&mirces to construct and
reconstruct the glorious past of the Krishnagiri districing with the altruism was the
volksgeist nature of the subjects in those ages.

From time immemorial the Tamil people followed the traditiof erecting hero-
stones for those who sacrificed their lives for the sake of tkiegs in TamilNadu.
Krishnagiri district is fertile in hero-stones and they oeted the heroic actions of
the individuals in the battlefield, pig hunting, snake kifji etc., A hero-stone of
Ayyappadeva from Reddiyur in Uthangarai taluk of Krishmiadistrict recorded that
one Aryakutti, servant of ldusappaiyar of Venadu lost hie In pig hunting. The
hero-stones found in Kundani region, which is located 22kmay from Krishnagiri,
are unique in type called Navakanda sculptures. Navakamdeams nine cutsjava
means nine ankandamis colloquial tamil word which means piece. A heroic soldier
ritually cuts himself in nine places and dies in front of thaeities for the welfare and
success of the king and kingdom in a war, was a great patation. The people
who had sacrificed their lives for the sake of their countey lawnoured by the Tamils.
Jeyam kondar refers self-immolation in his renowned wikatingathu Parani The
sangam bard Tolkappiam speaks ab&wipali in which avi is a derivation of the tamil
word aavi, which means soul anglali means immolation, or self-sacrifice by warriors.
Manimekalai also speaks about these human sacrifices. B’fara¥ TamilNadu and
Nayars of Kerala practiced this as a ritualairavi, a community in Madurai also
adopted this practice where they were always ready to satiieir lives for any noble
cause in those centurfesero-stones also consider as a primary source materia¢in th
process of constructing and reconstructing of one’s owionag native history.

Nolambas had their hegemony over Krishnagiri district fréth century. It was



P. Basith Asrani 467

characterised by the erection of many hero-stones in tgisme They are the pioneers
for honouring their subjects for their brave patriotic ans. From time immemorial,
whe ther it is to express one’s supreme love for gods, kingslards, people have
sacrificed their lives. The Ancient society was deeply bowitth the Social Welfare

Theory. Therefore, the self-sacrifice was considered asespbf all sacrifices, but
most martyrs sacrificed their life for a social cause theyaspd or for the welfare of
their benefactors. Likewise, it was also observed in Kragfin district also withessed
the presence of numerous hero-stones.

MahendraNolamba was succeeded by his son Ayyappadeva. oAstmre erected
during his period speaks about the battle between Gangdsalarthba$. Ayyappadeva
was succeeded by his son Anniga also known as BiraNolambaréstone found in
the Muthanur Village of Krishnagiri district speaks aboig ascendancy to the throne
in the year 923 A.D. Nolambas had become subordinates of Rashtrakutas dusng hi
region. An incident of cattle raid is mentioned on a heraistof the fifteenth year
of Bira Nolamba from Periabompatti in the Uthangarai taldikdshnagiri district.
According to the inscription on the hero-stone, Sekathunikleadayanar lost his life in
an attempt to recapture the cattle which was raided by theese Another hero-stone
of the same year of Bira Nolamba at the same place speaks tigodéeath of a hero
with his servants when he recaptured the cattle which wédeddy Mamandayan, the
ruler of Sevathur.

Hero-stones were erected not only to the heroes who lost liies in the battle
fields of cattle raids and also for those who lost their livesome adventurous actions.
For instance, a hero-stone of Ayyappadeva’s regime frondRadin Uthangaraitaluk
of Krishnagiri district speaks about one Arayakutti, setvaf Idusappaiyar of Venadu
who lost his life in pig hunting. All these events were alsocareled in the annals of the
history of Krishnagiri district.

During the hegemony of Cholas over Krishnagiri region wstserl the erection of
numerous hero-stones. A hero-stone found at Gangavaramgied) to the 25th regnal
year of RajendraChola recorded the death of Kamundan ofid@li during the conflict
with the people of Bangalanadu for the possession of cafdgnadu refers to modern
Krishnagiri region and Bangalanadu refers to modern \Veltegion. This epigraphical
source confirmed that these conflicts for the possessionti @gere regular in those
times in these region¥. Hera Hodahalli inscription in Harurtaluk speaks about this
conflict for cattle raids'. Rajadhirajan | ruled over Chola Empire for thirty six years
from 1018 to 1054 A.D. six inscriptions belong to this rulavk been discovered from
Krishnagiri region. From these inscriptions we came to kilbat he was referred as
Vijayarajendiran. A damaged hero-stone belong to the geridrajadhirajan | found at
Kattadikuppam in Krishnagiri talukmentions the name ofthikage asVijayarajendira
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Mandalathi Aeilnattunelayul*.

Kundani is located in Hosur taluk of Krishnagiri districtt was the capital of
ViraRamanatha, the Hoysala king during the 13th centuryni§ue type of hero-stones
was found in this region called Navakanda sculptures. Soirieemn are preserved
in the Dharmapuri Government Museum. One of the hero-stafieNavakanda
type depictsthat a hero cut the head of another soldier addafleay on a horse
back. This sculpture is said to be the period of the king Chikjphalwan, son of
Mallapurvathirajan. In a sculpture at Kundani, it is depctthat a soldier cut the head
of another soldier and handed over it to another soldier vémt & in a basket and fled
away on a horse back. This awful scene depicted in this smelpevealed the historic
fact that Saktham13,a unique kind of female goddess 'sakitiship of beheading
human beings to please God was prevalent in Kundani regiongithe 12th and 13th
centuries and from another incriptions, it was establidhedl similar practice was in
vogue at Panneswarar Madam in Krishnagiri District.

Krishnagiri district is situated at the frontier provincesTamil Nadu, Karnataka
and Andhra Pradesh. It was ruled by various rulers belon@tmus dynasties from
time immemorial. The climate of this district in general wasubrious. The areas
like Denkanikotta, Hosur, Thally, Krishnagiri etc., werery cool and pleasant. It
comprises forests with pasture lands called as Mullai. Taangam works says that
Mullai provinces were inhabited by the Ayar whose occupati@as cattle-breeding. So
no doubt, the lives of the peoples in these regions centréttiag cattle. Cattle-breeding
was the main occupation of the people of Krishnagiri disttigce to the availability
of its pasture (Mullai) wealth in richness in those period$ie cattle raids happened
frequently in this region. So, continuous conflicts werevitable due to cattle raids
and made them brave as great warriors and patriots. Plertiexaf Stones available
in this region speaks about the selfless courage of the paoatel around Krishnagiri
district. The sati stones and the hero stones of individalzis illuminated the virtues
and valour of the Krishnagiri people. To illuminate the pgisirious of this region, an
in-depth research study is the need of this hour.Altruissetitessness is the principle
or practice of concern for the welfare of others. It is a ttiadial virtue in krishnagiri
region.
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Introduction

During the medieval period in Tamil Nadu the subaltern dissand protests were
manifested in several forms as is evident from inscriptiomisen feudal oppression
was in full swing. According to N.Vanamamalai these praésok various forms like
suicides, refusal to pay taxes and in some cases riots in &€ period. Agrarian
economy provided the base for the emergence of rise andlyafwmpires and political
organisations in the river valleys of Tamil Nadu, by abowt 8entury B.C. Gradually,
areas under cultivation increased owing to the introdactibirrigation projects and
reclamation of forests and dry lands. In such an agrariaegeower and wealth were
concentrated in a minority consisting of Princes, Brahnaimg Vellalas under a variety
of land tenures in operation. Whatever maybe the tenuresgoés, sharecroppers and
slaves, the real producing classes were sufferers pronarés$ment and exploitation.
These exploitations reached such proportions as to foreepipressed peasantry to
show signs of protest taking different forms from place tcpl Of the four eco-regions
in Tamil Nadu, Marutham had all the potentialities for dey@hg into cultural units.
The soil there was so fertile as to make a sangam bard to ab#et/one veli of land
was capable of producing thousand kalams of paddygricultural technology seems
to have reached a fairly advanced level as vouched by Sangaks vK.K.Pillai cites a
number of references from sangam works to activities li&kegplantation, crop rotation,
manuring, the use of sluices and shutters

The earliest form of land tenure was known as \ellanvagawimch land was
commonly held by Vellalas. Vellanvagai villages were cosgub of Uluvithunpor,
Uluthunpor, Tenants, Vinaivalar, Ulathiar etc., whilewithunpor controlled large areas
of land and cultivated the land with the help of sharecroperd slaves, uluthunpor
were holding small pieces of land which they themselvesvaid. The lowest class
known asKadasiyarin the sangam works was equivalent to the slaves of medieval
Europe. Kanaka sabai pillai's assessment Tiaanil Civilization of the Sangam period
was superior to other culture because slavery was unknovangst the Tamildoes not
stand the scrutiny of modern scholarshilailasapathy for instance citing Tolkappiam
observes that Sangam society was highly graded and slarganss, errandmen etc.,
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were not entitled to be portrayed as heroes in pdemo wonder tenants and serfs
of the Vellanvagai villages were not only at the mercy of tleeumgudi but also the
vagaries of climate. At times of draught tenants had to edghejgeed corn as there was
no income from the land. To the labouring classes the laddldenied the minimuno
keep their body and soul together

The post sangam period when the Kalabhras had their hegewasgharacterised
by economic stagnation. However, agriculture economyeglunder the Pallavas,
Pandyas and Cholas. Large scale agrarian expansion dteuliby canal and tank
irrigation schemes was the characteristic feature of T&adu since the days of the
Pallavas. Instances of colonisation are also there ondedobrs believed that 48,000
vellalas from Tanjore were permanently settled in Tondaidadam with Kaniyatchi
rights. In 1900 villages each village provided with servcoenmunities ananauniems
of different types were established. Vellalas were allotesgkercisehe right of buying,
selling, pledging and giving in free gift of pariah and cértather caste slavés The
form of land tenure was known as Brahmadeyam in which landosasmnonly held by
Brahmins, Ekapoga Brahmadeyam was held by Individual Brafisnd Devadananm
was held by the temple authorities belongs to Siva TempddBeadeya and Devadhana
tenures synchronised with the revival of Hinduism in Tamady through the Bakthi
Movement. Later another type of service tenure known ashdim began to emerge
in the medieval times. Karasima produces evidences forppeaance of individual
land tenures in the lower Kaveri region during the imperiabfa period consequent on
the purchase of lands by soldiers of fortune with the monayagshare from foreign
booties.

The medieval agrarian system was such that every villagadhadme under any
one of the land tenures discussed above. There was corpovagship in vellanvagai
villages. In the Brahmadeyas, Brahmins were the non-@titig land owners where
as the non-brahmin communities either as tenants or segfaged in agricultural
operations. Devadhana lands were least in most cases tonBrah Here subletting
was resorted to. Whenever peripheral regions were sulgddhe tribals, the hitherto
occupants of the lands were accommodated in the agrariéensysther as peasants or
serfs. The Proliteration of small peasants was due to th& gfaservice tenures both
by the state as well as by village assemblies.

Tenancy cultivation was vogue in medieval period, tenatisl @ fixed amount
commonly known as Melvaram to the land owners and retairetetimaining amount as
their share. Known as kutikal or kutimakkal, tenants camohto exist as an exploited
class. Melvaram collected from the tenants was very heawjingfrom 1/3 to 2/3
of the produce as indicated by inscriptions. Tenants in @welly and Ramnad had to
pay from 240 to 260 kalams per veli as Melvaram which was edeint to 50 % of
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the total produce8. Another source of trouble came to thanisnwhen overzealous
monarchs assigned land grants to Brahmins evicting (Kekinghem from their lands,
which they tilled for many yeats In some cases administrative and fiscal control were
given to temples. In such cases temple authorities haréissédnants for non-payment
of arrears. For the maintenance of the existing temples lamatdnsecration of new
temples tenants were forced to pay additional amounts.

Discontentment among the peasants, displeased as theydwerto harassment
from landlords as well as officials resulted in protests \Wwhicanifested in different
forms in different areas. These protests were strong dwgirapng governments and
vice versa. Peasant protests were more visible during teedhola period. According
to N.Vanamamalai these protests were in the form of suicifesal to pay taxes and
in some cases open riots. A dancing girl by name Chathuri tkamn is stated by an
inscription to have ended her life by falling from the tempbever in an attempt to
establish the right of her relative to till the land assigtedher as jivitham. Another
record tells that temple guards committed suicide by legapito the flames of fire lit
before the temple to establish their right over the landgaesd to them as jivitham
which the temple authorities grabbed from them.

An inscription from Aduthurai speaks about the illtreatereted out by Brahmin
landlords and government officials against the 98 Idangstesa In what is regarded
as a strange coming together of 98 valangai and 98 idangtsc&sown for their
perpetual rivalry decided in a meeting not to pay any taxedwy the village Sabha
in protest against a new tax imposed on them with the appadwhle Muventhavelan,
the government official. They refused to undertake agtcaltoperations demanding
action to be taken against the official concerned. Edgar tbhusarrates a story of a
strange protest by the village servants of Melur regionragjaheir Vellala masters.
Though Melur was a Vellalanadu to begin with, Kallas emigdatio Melur and settled
there permanently as servants of the Vellala landlords. y Hegved their masters
faithfully. But when Vellalas began to punish them for snfiences, they rebelled
against them in such a severe fashion that in due course lidlagevacuated Melur
converting it into a Kallar Nadu.

The picture about the early medieval agrarian economy willoe complete if the
life of the lowest stratum of the society is not portrayed.rv@igy resulted from the
immutable rules of caste system. As a general rule slaves ateached with and sold
along with the land. They were condemned to live in exclugwarters designated as
Cheris outside villages. The elitist view of history is tltaiste system ensured social
harmony in the Indian society and there was no protest aeaste discrimination.
This is quite contrary to truth because in Tamil literature find a lot of reference
to severe condemnation of caste distinctions. Thiruvallwlearly stated that all are
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equal by birth but they differ among themselves due to thacations10. Thirumular
advocated one Caste and one God. He had no respect for wardhmins. They
according to him, have no truth, Special Wisdom, Bhakti ooWtedge of God'.
Kapilar Ahaval, a medieval Tamil poem on caste, finds fauthwhe Brahmins for
creating the four fold caste system. He states that only layadter man becomes
high and law in caste and not by birth as Brahmins think. TaBwdhas were
vehement critics of the caste system. Majority of them, lietieved belonged to the
low castes. Sivavakkair makes a scathing attack on castensysTo him Temple
worship, ldolatory, Pilgrimages, Holy bathings, the Clvagntof Vedas and Rituals
of the Brahmin priests are all devoid of use and meaning. R#iSiddhar declares
that we would set fire to caste discriminations. Baddiragyearns for the day when
casteism would vanish.Dissent did not develop into pretastd movements because
fear of economic power, social status and political autii@f the higher castes acted
as effective checks.During the period of Pallavascasi Yalrnashrama system was
very rigid and the Sutras were lived in a mud houses and tlilkages were far away
from the higher caste villages they were not permitted terantto the villages of high
castes.MeenakshiSundareswarar Temple in Madurai alssuichsan inscription at the
northern wall of the East Rajagopuram.According to theripson, in 1710, during the
regime of Vijaya Ranga Chokkanatha Naicker, a resident adivai sacrificed his life
opposing heavy taxation on temple lands. In another intjdeperson jumped from
the eastern tower to highlight poor administration of thpée authorities.

According to an inscription issued in the 43rd regional yaakulothunga, Village
servants were curtailed from moving from their villagesttMa compulsory labour was
extracted from them. KadamaiUliyarAmaniji is other termsdito describe free labour
during medieval times. Slaves were coerced by the stateil &od repair irrigation
works in the dry season and to quarry and transport stonediaces and temples,
make roads and drag heavy palanquins of royalty priestlyaiites and temple deities.
Unfortunately nobody not even the slave himself was intetes his redemption for
as Manu whose law governed social relations st8eitier is death in the fulfilment of
one’s duty for to follow another
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Abstract

The importance of education in the emancipation schema tifslxan never be
overemphasized. Their enslavement for more than two milleas well as their
resistance movement against it through the colonial timesaagely related with
education; the former for the lack of it and the latter dugd@vailability. With the

inspiring role model of Babasaheb Ambedkar, his specifiogations to educate,
and the motivation provided by the reservations in publict@eemployment,

Dalits have made a commendable progress in the field of adaocatlt was

catalysed creation of sizable middle class among them. eftrer, this paper
assesses disparity in higher education among dalits andalds in India.

Keywords: Higher Education, Dalits.

1. Introduction

Education along with health constitutes the basis factbuman life. While health
represents its physicality and is common to all sentienbdeei education represents
its consciousness and characterizes only humans. As sdobatéon becomes more
important than even health. In the context of India’s cagstesn, education assumes
far more importance to the Dalits and the Shudra castes bedawuas the single biggest
causal factor behind their enslavement by the upper castesifienniums.

The importance of education was duly acknowledged in théamdonstitution.
Although the Advisory Committee to the Constituent Assembad not accepted
the sub - committee’s recommendation to make educationui@aimental right, and
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education was pushed to the Part IV. Which contained 'thectlire principles of state
policy’, while education is not justifiable unlike the furrdantal rights in Part 111, it is

the only thing in the entire Constitution for which the Congton had stipulated a 10
- year time frame for implementation of free and compulsatyaation to all children

up to the age of 14 years vide Article 45. However, the rul@shdt pay any heed to it.
Although Maulana Abdul Kalam Azad. India’s first Minister Bflucation, envisaged
strong central government control over education throughiwe country, and with a
uniform educational system but as it happened he could eetgr

2. Right to Basic Education

The right to basic education stood at the core of this riglhtihee denial to access
to primary education will render other peripheral rightsami@gless. It implied that the
proposition of Article 45 to give free compulsory and unsareducation up to the age
of 14 years was now a part of the fundamental right. The rudlagses mulled over this
development and intrigued to pass the 86th Amendment todhstution in December
2002. Which inter aliainserted Article 21 A after article@Xhe Constitution. As Right
to Education, Aurally, it took away that right given in Attigc45 from the children up to
the age of six.

As against the directive of the Constitution to implemeastphovisions of Article 45
within ten years from the adoption of the Constitution, teevrarticle says that the State
shall provide free and compulsory education to all childséthe age of six to fourteen
years "in such manner as the State may, by law, determineth&iy it made guardians
of a child responsible for educating his/her ward. In effda® new Article took always
the entire essence of right provided in the Constitution @eckeptively called it Right
to Education.

This so called Right to Education Act actually became thatraf the rich to get
exclusive education in the country. For them all the islaofieducation providing
international quality education would exist. There wouddibfinite variety of schools
in the country; at the one end of the continuum would be igonal schools for the
ultra rich and at the other end would exist the schools witlsbelter, blackboard and
even teachers in villages. The ruling classes deployed ple¢iweapon of reservation
to quell possible resentment of lower classes against the Reey provided for 25%
reservation for the students belonging to the lower clagseach islands in a callous
manner.
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3. Higher Education in India

The low enrolment rate at the secondary school levels itelitaat very few
students survive by the time they reach the class X. Tabléd®sthat the GER for the
SC students in higher secondary level for the year 2013-2@5460.50% a drastic jump
from previous years. In a recent repbrtergenerational and Regional differentials in
Higher Education in Indiaauthored by development economist, Abusalesh Shariff of
the Delhi- based Centre for Research and Debates in DevelapRolicy and Amit
Sharma, research analyst of the National Council of Applksnomic Research,
observed that access to education beyond higher seconttanglsg is a mere 10%
among the university-age population in India, which creati®eubt about various
figures floating around on GER in higher education. The repottd huge disparity
across gender, socio-economic religious groups and gebiged regions, the latter
being most skewed. This news about this report was proniinéashed in January
2014 in print media. As against it, the government claimed8%Bas GER in
higher education in 1012 itself and 20.8% for the previousrye€010-11 with
that for the SCs as 14.6, 12.3 and 13.5 percent respectieel\Bdys, girls and
Total Obviously these figures lose authenticity, Anothgoré of the government
(Wwwv. ncsc. nic.in/files/ncsc. newd/ 203. pdf ) has this to say on page
119: ".. cumulative effect of all these schemes could be sdmae judged by the
fact that enrolment of students from SCs for undergradyadst graduate, technical
and professional courses within a span of fifteen years haeased manifold; in
the academic year 1978-79 there were only 7.08% of studemtdneent in higher
educational institutions but in 1995-96 it has risen to 093 But thereafter, although
the absolute numbers have gone up, the percentage has gometaldl1.32% in
2002-03.” Such irreconcilable data from the governmentsesicreate doubt about
the reliability of these figures. As the government had t&gd5% GER in higher
education to be achieved in 2012 and thereafter aimed at 3B% i@ 2020, at least
there is no doubt that it admits that it is far below the wordrage of 29% and 54.6%
average GER for developed countries and even 36.5%. The GHRe SCs of course
would be far below than these claims.

Notwithstanding this problem, Table 1.3 tells us that GERthe SC students in
higher education was as low as 5.8% in 2001-02, which inectggar by year and
reached 11% in 2007-2008 for which firm figures are availalilenay have been up
even to 15% the figure not yet claimed by any government soufte government
in recent years considerable increased the assistanag d¢pean to the SC students in
order to hike their GER. It does not know, many of these scisemain confined to a
minuscule population of the SCs which is able to make useearhtand other benefits
of affirmative action. They are largely irrelevant for theoper majority because the
amount of money promi8sed in these schemes often needs/faugplement which
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they are unable to mobilize.

year Age Group (18-23 years

Boys | Girls Total
2001-02 77| 3.6 5.8
2002-03 8.3| 3.7 6.0
2003-04 8.3| 4.3 6.4
2004-05 8.1| 5.2 6.7
2005-06 10.1| 6.4 8.4
2006-07 11.5| 6.9 9.4
2007-08 13.2| 8.6 11.0
2008-09(P)| 12.5| 8.3 10.5
2009-10 (P)| 13.0f 9.0 11.1
2010-11 (P)| 14.6| 12.3 13.5

P : Provisional

Source: Ministry of Human Resource Development,
Government of India

Table 1. Gross Enrolment Ratio (GER) of Scheduled Caste
Students of Higher Education in India

This assistance also would not reach in time making the prolsar more difficult
to handle for a poor Dalit. It may be theoretically alrightday that there are plenty
of educational loan schemes etc., apart from the governassigtance to deserving SC
student. But practically it is mistaken insofar as it igreotheir low risk profile and
intensity of poverty.

Disparity of Higher Education in India

Instead of mere literacy, some index of inequality betwéenDalits and the non-
Dalits at various levels of education by way of enrolmentlddee more meaningful
to assess their educational progress vis -a - vis otherde Tdbprovides such equality
c coefficients for the year 1991-92. The equality coefficientDalits at a particular
level of education is the ratio of the enrolment divided by plopulation of SCs/STs to
Non-SCs/STs, multiplied by 100. The coefficient of 100 desgierfect equality and
zero, the total inequality.
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Coefficient of
SNo. | Type of Institution Equality

SCs | STs
1 | Pre- Primary 42.95| 168.99
2 | Lower Primary/ Jr. Basic/ I-V 94.06| 94.21
3 | Higher Primary / Sr. Basic / VI-VIIl| 76.29| 58.34
4 | Secondary IX-X 68.53| 46.59
5 | Higher Secondary / IX-XII 65.57| 37.08
6 | Technical Industrial Arts and Crafts 69.38| 52.89
7 | Teacher Training Schools 70.28| 92.56
8 Polytechnics 48.70| 26.58
9 |B.A. 58.30| 38.70
10 | B.com. 27.51| 12.60
11 | B.Sc. 32.29| 10.24
12 | B.A.,B.Com., B.Sc. 42.76| 24.13
13 | MA, 60.12| 30.53
14 | M.Com. 35.86| 17.07
15 | M.Sc. 26.74| 8.38
16 | M.A.,, M.Com., M.Sc. 47.09| 22.47
17 | B.Ed. 44.29| 24.08
18 | M.B.B.S 43.88| 26.79
19 | B.E.,B.Sc. (Engg.) and B. Arch. | 26.96| 11.09
20 | Education, Medical and Engineering34.28| 17.18
21 | Ph.D., D. Sc, D. Phil 14.18| 7.56

Source: 1. Registrar General & Census Commissioner, Govt of India

(1992): Census of India 1991; Series |, India; Paper 2 of 198Ble 6,
pp. 18-19, 44-45 and 210-11, 1961, 1971, 1981 and 1991, Bapuland

Literacy Percentage Tables.

2. Government of India, Ministry of Human Resource Develepin
(Education), Planning, Monitoring and Statistics Divigid 993, Selected
Educational Statistics (as on 30th September 1991), NewiDEhble V.

Pp. 11-22 and table VIII, pp. 31-51.

Table 2. Coefficient of Equality for SCs and STs in Different Categerof

Educational Institutions in 1991-92
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The table presents a dismal picture of equality as the lef/@dacation rises,
indicating thereby the huge dropout percentage amongdithey go up the scale of
higher education. For the degree and higher courses, wataxbeption of Humanities,
the equality coefficient is as low as below 30 dropping dowmre 15 in case of
doctoral degrees. These data show that in terms of capalitiucing education,
the Dalits still could not reach even one - third of the lewshahed by the general
population. In other words, everything remaining the saime Dalits would take more
than seven decades to come nearer the levels of educatiba géheral mass. This is
the magnitude of disparity between Dalits and non- Dalits!

Some starting facts still protrude out of this statisticeistJabout 10-15 children
finishing school joins a college for higher education. Inu&s one of the lowest higher
education enrolment ratios, way below the world averageQof2ZD10) and over 80%
in developed countries. The GER would be raised only withrtbeliberal vehicle
of public private partnership (PPP) including massive daxfeFDI. According to the
government’s own Eleventh Plan estimates, an investmeR&012,26,410 crores was
needed to achieve the enrolment target of 12% in 2012 butditpgnavided only Rs.
77.933 crore, fourth of the total needed. A recent NASSCObKMsey study showed
that only one out of 10 India’s boast of having one of the latgechnical and scientific
manpower reserves in the world.

A study by the National Assessment and Accreditation CAUNACC) showed
that 90% of the colleges and 70% of the universities that thenCil graded were of
middling or poor quality. With the reckless quantitativgparsion of higher education,
even this quality level is being eroded with impunity. Evem ballowed institutes like
lITs and 1IMs suffer from endemic shortfall of faculty to te&tent of 15 to 25 percent.
The situation resulting from doubling their numbers andlirgy their strength can only
be imagined. In the fast changing world, where product hfeles have already been
reduced to months or a couple of year, most India univessidieise their curricula only
once in five to 10 years, none of our universities includirglti's and [IMs figure in the
list of first 100 in the global university rankings; the onlyteants in the list being ranked
beyond 2000. The impact of acute shortage of seats in itistigi offering quality
education coupled with increasingly fewer jobs has beenntilog huge psychological
pressure on students which reflects in worrisome incidefisaicides among them.

Education only makes them incapable of the physical labthuey would do casual
white collar jobs if they existed, pull on for some years omepés meagre income,
try their luck with entrepreneurship, commercial, polfior in crime would and even
tally resign to their lot or literally commit suicide. Thisay trend not noticed by the
academia is however an incipient rural phenomenon. That®tuis no different in
urban area except for the fact that there are relativelyebg@ib prospects in informal
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sector for such school dropouts. Many of them became lunmgter joining criminal
gangs or political parties.

4. Conclusion

It could conclude from above discussion that the higher atioic is as
heterogeneous as the school system. Privatization in higthecation has been a
historical paradigm since early colonial times and theriste’ a sizable presence of
private institutions in the country as philanthropy. Hoee\t suddenly an ideological
boost from neoliberal policies, from 1980s there has beeirtaaV flood of private
institutions, not as philanthropy but as purely commere@htures to exploit the
expanding educational market. They were mostly launchethéypolitical bigwigs
who came to earn the dubious epithet of shikshan samratdgdnemperor). They
offered professional education like engineering, meéicpharmacy, etc., which had
a booming demand among burgeoning middle classes. Thosaffdnded their hefty
capitation fee could get in whatever education they wilted The free market growth of
this bazeer in higher education completely overwhelmedgthmic institutions, which
however remained by far reliable and authentic sourceswfatn, and so covered for
admission.

The acute supply constraint of these quality institutioatgkysed huge market for
coaching classes which prepared students as examinees ifa@esuch institutions
by charging hefty price. These business enterprises ethptie the school system
of good teachers and created a paradigm that formal schamitdvbe reduced to a
formality and real teaching would take place only in coaghitasses. Obviously, for
most Dalits they would be unaffordable. If some of them cedsthis hurdle and got
admission into a converted government college, they wade fanother hurdle of high
fees. The neoliberal thrust of the government to institatest recovery’ principle in
higher education led to huge rise in fees in governmentuigins, theoretically beyond
means of most Dalits. Barring few exceptions, entire Dalitsimunity would thus be
excluded from this education bazaar.
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Abstract

Now-a-days the fast growth of technology has made many isetboupgrade

their existing system. The banks also are in upgrading thgdtem. Since
because of the existing technical supports, customergingshe bank has been
reduced. E-banking support services are Web linking, Act@ggregation,

Electronic authentication, Websites hosting, Payments Brcommerce, Bill

payments and presentation, Wireless E-banking etc. Conaimanking services
are Account Management, Cash management, Bill payment &eptment,

New Account Opening, Consumer Wire Transfers, Commerciaé Viransfers,

Small Business Loan (Applications, approvals & advandesgstment Brokerage
Services, Business to business payments, Loan applisatt@tount aggregation
and Employee benefit / Pension Administration are the comseorices provided
by E-banking. Using the sample collected from Vaniyambadit. Sampling size
for the study is 150, which they are collected from salariedpbe, retired people,
self-employed. The researcher applied random samplingadef he study found
that, it is interesting to note that most of the respondesisguE-banking service
are more satisfaction.

Keywords: E-Banking Services, Customer Satisfaction.
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Introduction

E-banking or Electronic banking means banking by means ettenically
operated devices such as computers, ATMs, etc. In additm@ernet, Telephone,
Mobile handsets and other means are also used as part oflengpan

According to Khan (2007), internet (electronic) bankingludes the system that
enables financial institution customers, individuals @ibass, access accounts, transact
business, or obtain information on financial services onliputr private network
including internet.

A wide range of services are being offered by banks usingléwtrenic media. E-
banking (Electronic Banking) provides 24-hours accessagh¢hrough an Automatic
Teller Machine (ATM) Direct Deposit of pay-cheques or sagnaccounts of a
bank. However, in modern times, electronic banking invslddferent activities, i.e.,
purchases and sales transaction and bill payments, trasf$tend one place to another
place etc.

In banking industry, E-services are revolutionizing theyweasiness is conducted.
Electronic based business models are replacing convahbanking system and almost
of banks are rethinking business process designs and caistelationship management
strategies. It is also known as e banking, online bankingcwigrovides various
alternative e-channels to using banking services i.e. AUxgdit card, Debit card,
Internet banking, Mobile banking, Electronic fund tramstelectronic clearing services
etc. E-banking has become an important channel for detigdvanking transactions
and services in India.

Significance of the Study

Now-a-days the fast growth of technology has made many iseidaipgrade their
existing system. The banks also are in upgrading their systeince because of the
existing technical supports, customers’ visiting the baak been reduced. Further
the importance of the study is to know the customers’ expiecis in enhancing the
facilities in e-banking service.

Objectives of the Study

1. To examine the customers satisfaction in e-banking servi

2. To know the factor influencing to use e-banking services.



N. Roja Bai and A. Noor Mohamed 487

Research Methodology

The study was based on survey method. The theme of the stuslyowiand the
customer satisfaction towards e-banking services. Thi#ystubased on primary and
secondary data.

The sampling unit rate for selecting the sampling for thelgia from Vaniyambadi
town. Sampling size for the study is 150 which they are ctdigédrom salaried people,
retired people, self-employed. The researcher appliedgorarsampling method.

Review of Literature

According to Ala Eddin M. and Hassan A.(2011) in their studyihich 70.40 %
were male, age wise 71.60 % of the users of e-banking were B&low and below
45 accounts 7.8 % and educational level e-banking custopaetisipated in the study
that only 8.40 % were high school complete or less and the9Ee& % were above
high school. The study also investigated that fees deteunby Jordan banks were
an important element to facilitate the using of e-bankingcltwas reflected on the
customer satisfaction.

Philip’s L. B. (2013) in his study of customer satisfactiomdae-banking service
in some selected banks of Ethiopia found out that customesfaetion in e-banking
has significant relationship with convenience, reasonard fair fees (charges)
during transaction, efficient service of e-banking, prwasecurity, reliability and
responsiveness of employees to solve e-banking servitgdaand these variable
determined 84 % customer satisfaction in e-banking.

Analysis of Data

Type of Account| Frequency, Percentage
Saving account 79 53
Current account 56 37
Loan 15 10
Others — —

Total 150 100

Table 1. Type of Account

From the above table shows that 53 % of the respondents wers agSaving
account 37 % of the respondents were usergairrent accouneand remaining 10 %
of the respondents were userd.aian The above table shows that most of the account
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holder are saving account holder.

Influence to Frequency| Percentage
e-banking Service

Family 48 32
Friends 47 31.33
Relatives 23 15
Self-knowledge 32 21.33
Total 150 100

Table 2. Influence to E-banking Service

From the above table it is clear that 32 % of the respondents wefer to use
e-banking service through the influence of family membelis¥3and 15 % of the
respondents influence through friends and relatives. 21 #heofespondent has self-
knowledge.

| Prefer E-banking Frequency Percentagg]

Convenient 43 29
Save time 53 35
Easy to handle 30 20
Fast service 24 16
Total 150 100

Table 3. Prefer E-banking

From the above table shows that 35 % of the respondents wefieri@d e-banking
to save time. 29 % of the respondents were used for convemigpbse. 20 % of the
respondents prefer it for easy handling and remaining 16 #heofespondents used it
because of fast service.

| Satisfaction| Frequency| Percentage]

Yes 123 82
No 27 18
Total 150 100

Table 4. Satisfaction of E-service

From the above table it is clear that 3/4 of the respondesetsatisfaction with e-
banking service, 1/4 of the respondents say that they satigfith e-banking services.
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Testing of Hypotheses

Relationship between Occupation and Usage

Frequency of Usage

Occupation | Daily | Weekly | Monthly | Annually | Total
Student 4 2 5 5 16

Retired 17 1 25 10 53

Salaried 11 3 34 16 64

Self-employed 2 1 8 6 17

Total 34 7 72 37 150
Y2 = 24.09

Table 5. Occupation and Usage

The chi-square test reveals that the calculated value @24 more than table value
at 5 % level of significance(24.09 > 5.99) So the null hypothesis rejected. So it is
concluded that there is a significant relationship betweecu@ation and Usage of the
respondent.

Relationship between Income and Usage

Frequency of Usage
Income Daily | Weekly | Monthly | Annually | Total
Less than 3,00,000| 6 32 37 11 86
3,00,000 - 6,00,000| 7 17 24 3 51
6,00,000 - 10,00,000 3 2 2 7
Above 10,00,000 2 2 2 6
Total 15 54 65 16 150
x> =3.24

Table 6. Income and Usage

The chi-square test reveals that the calculated value 3.2k than table value
at 5 %level of significancé3.24 < 5.99) So the null hypothesis is accepted. So it is
concluded that there is no relationship between Income aadjof the respondent.

Age and e-banking Usage

The chi-square test reveals that the calculated value &i2léss than table value
at 5 % level of significanc€2.68 < 5.99). So the null hypothesis is accepted. (i.e.) it
is concluded that there is a significant relationship betwleeome and Usage of the
respondent.
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Frequency of Usage

Age Daily | Weekly | Monthly | Annually | Total
Lessthan23 5 17 15 6 43
25-35 8 27 34 5 74
35-45 2 5 11 5 23
Above 45 1 4 5 10
Total 16 53 65 16 150
Y2 =2.68

Table 7. Age and E-banking Usage

Relationship between Usage and Marital Status

Frequency of Usage
Marital Status| Daily | Weekly | Monthly | Annually | Total

Married 5 21 38 6 70
Unmarried 13 30 27 10 80
Total 18 51 65 16 150
x> =17.38

Table 8. Usage and Marital Status

The chi-square test reveals that the calculated value &i3.Ilg@ss than table value
at 5 % level of significanc€7.38 < 7.81). So the null hypothesis is accepted. (i.e.) it
is concluded that there is a significant relationship betwleeome and Usage of the
respondent.

Findings of the Study

e 53 % of the respondents were use in saving account e-bankiigess.

32 % of the respondents’ e-banking service to use in family.

It is obvious that 35 % of the respondents were preferrednéibg to save time.

It is obvious that 43 % of the respondents were prefer to usanding services
at monthly once in a time.

82 % of the respondents using it more satisfaction.

Suggestions

The following suggestions are made on the basis of the study.
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It suggests that all the banks give improvement on variobaréing services to
customer.

Give proper awareness and improve the knowledge in e-bgrdémvices to
people.

Give a continuous and fast service to customer.
It should be suggests to give a good security for bankingtetion.

Provide a good satisfaction to the customer by using e-grdervices.

Conclusion

Based on the results of the study it can be concluded that #jerity of current

E-banking users are youth between the age 25 up to 35, geriderRemale are

the dominant users, occupationally salaried and self-eyepl are the majority users,
retired people are not active participated in using theisenbanks do not keep full

record of their customer profile in standardized way for ga$grence. The banks are
currently providing e-banking service for saving accouolders and current account
holders.
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Abstract

This study aims to encounter the behaviour of individuaksters of Vellore city

vis-a-vis available investment avenues in the India. Th¢omfactors behind

an investment are the safety of principal amount, liqujditgome stability, and
appreciation. A variety of investment avenues are avalahlch as Savings
Account, Fixed Deposit Account, Government SecuritiesrpOmate Bonds,
Insurance policies, Real estates, Commodities, SharesMamgal Funds, Chit

Funds and Gold and Silver. All the investors invest theipkis money in the
above-mentioned avenues depending on their risk-takititgagd. No pain, no gain

it is the golden principle of investment management. In tbeetbping economy
one can earn more and more money. More risks lead to moresordfivestors

cannot avoid risks but they can minimize the risk by investiheir money in

various forms of safe investments so that they can get a ratm@rofit. This

study has led the researcher to conclude that most of thetorgeof Vellore city

prefer bank deposits followed by investment in gold andesilv

Keywords: Investment behaviour, Investor Information, Investmewnemues.

Introduction

Every individual investor possesses different mindset rwitieey decide about
investing in a particular investment avenue such as bondgjahfunds, gold (e-gold)
and silver, shares, debentures, bank deposit, real egtaitéic provident fund, post
office savings, life insurance policies, mutual funds, camys fixed deposits and so on.
In each life cycle stage, every individual desires his heaidied money to be invested
in most secure and liquid avenue. However, the decisioresdar every individual
depending on his or her risk-taking ability and the purpddavestment.
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The purpose of investment is related with saving objectiach individual investor
selects the investment option for certain time period logkat their personal financial
goals. Investment behaviour of an individual investor edsdnow he / she wants to
allocate the surplus financial resources among variousiment alternatives available.
The investment behaviour consists of why they want to irkzelsiow much of their
disposable income they want to invest? For how many yearghsdhey want to invest?
and most importantly the timing of such investment that iewthey invest?

In various empirical studies, it has been found that infdromabeing an important
factor on investment decision, which influences them on eghaf investment and
later on how they act after investment. In every life cyclagst saving objective
by an individual always changes. Such a change occurs ngtdud to the age of
the investors, but also due to the occupation and incomé tategory, where they
fall. The study was conducted mainly to know about the irdinal investors’ being
employed in schools, colleges and Government offices as rGiment employees or
non-Government employees about whom enough studies havieeea carried out
extensively on investment behaviour aspects.

Literature Riview

Palanivelu V R and Chandrakumar K (2013) have said that the Investment
is the employment of funds on assets with the aim of earnimgnre or capital
appreciation. Investment is the most important things yod&eople are earning
more, but they do not know where, when and how to invest it. yTéaid that a
proper understanding of money, its value, the availableaws for investment, various
financial institutions, the rate of return/risk and so on assential to successfully
manage one’s finance for achieving life’'s goal. Through #higly, an analysis was
made into preferred investment avenues among salariedgseimpNamakkal Taluk,
Tamilnadu, India. The results highlighted that certaintde like education level,
awareness about the current financial system, age of imgestd so on make significant
impact while deciding the investment avenues. The study besed on personal
interviews with salaried peoples, using a structured domsaire. Actually, through
this study the researchers have identified the preferrezsiment avenues among the
individual investors using self-assessment test. Theystiad based on primary sources
of data which were collected by distribution of a close endedstionnaire. The data
were analyzed using percentage and chi-square test wittethef statistical software.
There was large number of investment opportunities availathe study was primarily
focussed on how the salaried peoples manage their invetsrmen

Basabi Deb (2013} found that India had achieved a significant growth in the
insurance sector offering the market more choice, betteficge quicker settlement,
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tighter regulations and greater awareness. The reseagltdmded out a research
project on the specific parameters based on the purchastigjateof the consumers,
the customer-orientated accessibility and promptnessreices including more returns
on investment, tax savings as well as life coverage, whiaodgeo lead a company
acquiring the top rank with a huge market share. The buyirgber of customers
in respect of Life insurance products in general was iratldty number of factors viz.
psycho graphical, economical, social, politico legal arthdgraphical. The list is not
exhaustive but it is adequate to have the deep understantlthg factors influencing
the decision. This research analyzed and rated all theridarance companies by
analyzing certain variables, the clients’ perception, pundhase behavior and consumer
awareness about the Life Insurance industry and to edtatles factors affecting the
choice of investors for choosing a life insurance policy um@hati.

Subhashree Nayak (2013} is of the opinion that saving is an important
macroeconomic variable to be studied under the purviewekttonomic arena on an
individual as well as household basis. In a country like &ndihe income standard is
almost uncertain and leads to more consumption rather @#nangwhich has always
been a central problem. If the saving is low, then the investnwill also be low
leading to low capital formation. This study analyzed theedainants and patterns of
saving behaviour in rural household of western Odisha. ®terthinants and patterns
of saving differ from rural to urban region. In rural aredsg marginal propensity to
consume is more rather than the marginal propensity to skive.study is conducted
through primary survey with 300 households drawing a sarfiple rural villages
of Sundergarh district of Odisha. These 300 households andergarh district are
selected and a cross-sectional primary data is collectgzelsonal interview method.
The determinants of saving are analyzed empirically byesalimegression method. The
income, level of expenditure, consumption pattern andngglvehaviour is taken as the
criteria for drawing the samples. The present study revbatshe APC and MPC of the
rural households varies in terms of the distribution of mecand occupation, that is, the
lowest income groups (the agricultural labours and the agmicultural labours) have
the highest marginal propensity to consume which leadswedb marginal propensity
to save as compared to the other occupational groups. Thg 8tds that most of
the rural households have low educational status whiclsidtiag in less awareness of
the people towards the benefits of saving. They are evenesarédwards their health
standard as the consumption of local liquor is very promiietnese households which
in a way or the other deteriorating the health as well as ttantial condition of these
households.

Statement of the Problem

The development of any economy depends on healthy savindspawper
allocation of capital for the developmental activities @fyacountry. The reduction
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of disposable income or increase in per-capita income wittigbute to savings. The
avenues of investment and the investors’ opinion basedeainpheferences vary from
person to person. Liquidity and safety play a major role mitivestment decision; tax
exemption and other factors are also taken into considerathpart from the above
factors, there are demographic factors which influence ¢leestbn on investment. This
article discusses the factors which affect the investmehatior of individuals in the
city of Vellore.

Objective

To study and analyse the preference of the individual imrestinvestment
behaviour in Vellore City.

Methodology

Type of Data

The data required for the study are primary in nature. Thaany data have been
collected by making use of a structured questionnaire.

Area of Study

The present study is confined to the investors of Vellore city

Sample Design

By adopting convenient sampling, 107 customers have béectsd.

Framework of Analysis

The collected data have been analysed by making use of Faiedest, Garratt
ranking and Factor analysis.

Analysis and Interpretation

From Table 1 it is inferred that
e Most of them reside at the urban area
e Majority of the investors reside at their own house
e Most of the investors have two earning members

e The age of most of the investors ranges between 26 and 30 years
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e Majority of the investors are married
e Majority of investors are professionally qualified
e Majority of the investors belong to middle class

e Majority of the investors are from nuclear families

Variables Particulars Frequency Percentage
Gender Male 54 50.5
Female 53 49.5
Rural 36 33.6
Domicile Urban 43 40.2
Semi-urban 28 26.2
Type of Residence Own 63 58.9
Rented 44 41.1
Upto Schooling 15 14.0
Education UG 30 28.0
PG 30 28.0
One 19 17.8
Earning Members| Two 49 45.8
More than Two 39 36.4
Below 25 25 234
26 - 30 33 30.8
Age 31-35 29 27.1
36-40 8 7.5
41 and above 12 11.2
Marital Status Married 57 53.34
Unmarried 50 46.70
Two 10 9.3
Family size Three 26 24.3
Four 36 33.6
More than Four 35 32.7
Agriculture 16 15.0
Business 20 18.7
Occupation Professional 39 36.4
Employment - Govt 14 13.1
Employment - Pvt 18 16.8
Family Type Joint 33 30.8
Nuclear 74 69.2

Table 1. Demographic Profile
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Friedman Test

To find out the important sources of information considergaib investor before
investments, Friedman rank test is employed.

| Sources of Information | Mean Rank| Rank |

Print Media - News papers  3.32 5
Electronic Media - TV 3.95 2
Internet 4.59 1
Financial Advisors 3.54 4
Friends & Peer Investors 3.76 3
Own Analysis 1.84 6

Table 2. Friedman Test

The result of Friedman rank test discloses that the majofiigvestors make use of
Internet for mobilizing investment related informatiohléeved by watching television,
consulting with friends and peer investors, etc.

The research of Garrett ranking reveals that respondeetsrdo invest in savings
account followed by our traditional investment Gold and/&i| Fixed deposit account
and the like.

Factor Analysis

To ascertain the investors’ attitude before investmenthattime of investment,
and post investment, Factor analysis is employed.

All factor loadings are 0.5 and above, showing good convergalidity. The
constructs are, therefore, uni-dimensional and facwdatinct, and all items used to
operationalize a construct lead on to a single factor whachlieen grouped into three
sets of factors. The result of factor analysis discloses itheestors, before making
investment, search for various investment options follbwg seeking intermediaries’
advice and prefer to invest based on transaction cost antlkéhe At the time of
investment, the investors ascertain the performance adsinvents, undertakes the
responsibility for their investments, prefers to diveysifeir investments, etc. Similarly,
during the post investment scenario, investors are of tireampthat they will retain their
investments till a need arises, wish to make more investnerihe same avenue if they
receive the expected return from their investments, aneksitpat they may switch over
to other investment sources, when a need arises.



SNo | Factors Rank No of Total | Mean | Rank
1123 5|6 8 | 9 | 10 | Respondents Scores| Scores| Rank
1 | SavingsAlcin [ 43(43|/21|{ 0| 0| O 0 0 107 7923 | 74.05 I
Banks
2 |FDA/cinBanks| 222143/ 0| 0|21 0| 0|0} O 107 7055 | 65.93| 1l
3 | Govt. Securities| 0 | 0 | 2243|121 0 |21 0| 0| O 107 5918 | 55.31| IV
4 | CorporateBonds O | O | O | 0 |22{43|21| 0 (21| 0 107 4763 | 44.51 | VI
5 | Insurance 0121, 0|0 |22(21(22|21| 0| O 107 5388 | 50.36 | VI
6 | Real Estates 021/ 0| 0|21(22{43| 0| 0] O 107 5509 | 51.49| V
7 | Commodities 00| 0]0|21| 0|0 |21|22]43 107 3367 | 31.74| IX
8 | Shares and 0/0|]0|0O|0|]0O0]O0|62|21|O0 107 42.53 | 39.75 | VI
Mutual Funds
9 | Chit Funds 0|0/ 0|0|0|0]0]O0|43|64 107 2506 | 23.42| X
10 | Gold & Silver 42122121122, 0| 0] 0|0]0]|O 107 7626 | 71.27 | |l

Table 3. Garrett Tanking
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| search for investment options 0.855
| rely on intermediaries for making investments 0.851
| prefer investment based on low transaction cost 0.829
| discuss with my friends, colleagues, family 0.746
members before | decided on my investments
My investments are always tenure based 0.588
| watch the performance of investment 0.783
| take responsibility for the investments made 0.689
My choice of investments are be of various avenues 0.688
My investments are diversified 0.671
My investments will be in equal ratio for all avenues 0.543
My investment will be the last resort during contingency 0.801
| make more investments in the same avenue 0.799
if my objectives are fulfilled
| analyse my investments and switch to other(s) 0.735
when | find it appropriate
| consider using investments for social aspect needs 0.727
| don’t consider switching when 0.668
my investment objectives are met

Table 4. Factor Analysis

Suggestion

The findings of the study present some suggestions. The dtadya direct
bearing on the market for financial products such as Saviogsuat in banks, Fixed
Deposit account in banks, Government Securities, Corpd@ahds, Insurance policies,
Real estates, Commodities, Shares & Mutual Funds, Chit $and Gold & Silver.
Therefore, it may be of superior interest to policy makerd segulatory authorities
concerned with financial market. The regulatory bodies catept the interests of the
new investors on the basis of the pattern of their investiftge following suggestions
may be worth considering in this respect:

1. It is suggested to the investors that, instead of keepilogpgterm investment,
their time horizon should depend on their objectives anckdypf Investment
Avenue.

2. Instead of making wrong decisions concerning investnieistadvisable that the
investors should take help from the financial planners.

3. Insurance is assurance and not investment. So, it is stegh& the investors
that, instead of buying high premium charging policies,ytsaould invest in
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pure protection plans as the premium is less and the surplube capitalized
elsewhere and the return can be earned.

4. It has also been suggested that investors are makingrkiestments as the last
resort and many a time they are found to have made erronegestinents. So,
instead of making the last-minute rush, investors must fdatheir investments
from the beginning stage of the financial year.

5. Now-a-days the return on various investments are basedaoket situation; so,
it is advisable that the investors should keep on upgradiegselves with new
guidelines and changes in terms and conditions.

6. It is not just enough to know the investment avenues whezarivestors have
invested, but be aware of the overall investment avenues alsis way the
investors can make necessary changes for keeping thefiolppprofitable.

7. SEBI has made changes in the rules for portfolio manageseenice providers
and users, as the minimum amount required for Portfolio Meaneent Service
is high and fees are also quite higher, as compared to thdopeevules.
Therefore, itis suggested to the authorities to reframeutes regarding Portfolio
Management Service so that more investors can opt for theser

8. It is suggested to the investors that at-least the equitiigm of their portfolio
must be reviewed regularly so that if stock is not performitigen necessary
changes can be made.

Conclusion

This research paper shows that education of investors iimsely important for
the present-day investors in Vellore. Investors, befor&intpinvestments, need to
collect investment related information from the interned @onsult with friends, peers
and investment experts before making investments. Therityagd the investors prefer
to invest in savings account followed by Gold and Silvergeixleposit account and the
like. The outcome of the research shows that most of the toxeprefer bank deposits
followed by investment in gold & silver investment in the dyarea.
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Abstract

In the present study, the researcher deals with the consoehewiour. In today’s
scenario, there are many manufacturers enter into constumable market. This
makes the consumer to change their behaviour. It may chaogerding to
types of brand, price, income level, family size etc. Thiskesathis study more
important. The consumers are getting into problem whilet&lg a product and
take decisions. The Vellore city is famous for fort. The Wedl city situated in the
midst of Vellore District. The purchasing power is also ddagably high. They
are capable of spending more money on basic requirementglaasMuxurious
goods. The researcher is a native of Vellore and as such sha kary good
opportunity to know most of the customers who are using hoppdiances like
washing machine and Refrigerators. The study is based onmapyidata and
secondary data, Questionnaire used in this study. Theignssivere based on
the objectives of the study and were finalized after makimgdjipinary discussion
with the concerned people. A schedule for consumers wasiépThe growing
middle class population is largely emphasizing on consustettronic products
that are more convenient to use and more efficient. Toda ther number of
brands available in the market and they differ in price, yatapacity, type
etc. In the present technological era, it can be easily &t all middle class
people are also using washing machine and refrigeratorpgiaaimg the human
resources. By considering this situation consumer duraiolducers have come up
with different names. But consumers prefer to purchase tinends due to various
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reasons. It is obvious that the quality, price, advertisginfiegand name, dealers
network and after sales service together decide the puecasthe manufacturers
shall pay special attention to the above factors and to tbbl@ms revealed by
the customers. If these things have been seriously coesidgr manufacturer of
washing machine and refrigerator, their business will gopaand they can enjoy
with good amount of good will. To rightly say, yesterday'sduies are today’s

necessities. Hence in this digital world, washing maching @frigerators is no

longer a luxury item.

Keywords: Consumer Behaviour; Home Appliances; Refrigerator, Washi
Machine.

Introduction

The burgeoning consumer electronics market in India ptesan attractive
opportunity to manufacturers. Most of the global corpanagi are looking at India as
regional hub for manufacturing and sales to cater to not lmaian market, but SAARC
and Middle East & African markets as well. Government of &islrecentMake In India
initiative has provided fresh impetus to this sector. Its ti@port, we seek to provide an
insight into India’s consumer electronics (TV, Air Conditiers, refrigerators, washing
machines) market. The domestic consumer electronics amathldusector has witnessed
a substantial growth over the last few years.

Though for decades together marketers have regacdstbmeras the king and
evolved all the activities to satisfy him or her, the condsmaining more momentum
and importance today The primary work of the business in tderodays was to
concentrate only in the production areas. But the trendytasitotally different as the
importance goes on with marketing production. In the comigetworld of business,
without paying importance on marketing, the business veiller be successful.

This can be largely attributed to the prevailing marketatian. Not only has
competition become intense but over and above with the médiag flooded with
many products, the challenge before the marketer is to stadet the diversity of
consumer behaviour and offer goods/services accordiighjay the company image is
built and known by its customers.

In the majority of markets, however, buyers differ enormgpus terms of their
buying dynamics. The task faced by the marketing strat@gisbming to terms with
these differences is complex. In consumer markets, for pignmot only do buyers
typically differ in terms of their age, income, educationevels and geographical
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location, but more fundamentally in terms of their persapaiheir lifestyles and their
expectations.

Concept of Consumer Behaviour

OneOfficial definition of consumer behaviourThe study of individuals, groups or
organizations and the processes they use to select, sem@&@nd dispose of products,
services, experiences or ideas to satisfy needs and thetaipet these processes have
on the consumer and society

Consumer behaviour is defined variedly the Dictionary ofkaing and advertising
defines consumer behaviour asservable activities chosen to maximize satisfaction
through the attainment of retail outlet, preference forparlar brands and so on

Consumer buying behaviour refers to the buying behaviotifinal consumer -
individual and households who buy goods and services faopad consumption. All
of these final consumers combined makes up the consumerimarke

Consumers made many buying decisions every day. Most lamm@anies research
consumer-buying decisions in great detail to answer questabout.

Who buys products or services?

How do they buy products or services?

Where do they buy them?

How often do they buy them?

When do they buy them?

Why do they buy them and how often do they use them?

These questions will help in understanding better whatofacinfluence the
decisions making process of the consumers. The decisiomnmakocess identifies
the number of people who believed in this process and astalvele to them - like the
user, decider, influencer and buyer.

A number of reasons make the study of consumer behaviowargléor effective
marketing management as mentioned below.

1. Consumers do not always act or react as the theory woulgestig

2. Consumer preferences are changing and become highlgified.
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3. Consumer research has vividly pointed out that custodisli&e using identical
products and prefers differentiated products.

4. Meeting of special needs of customers requirement madgrhentation

5. Rapid introduction of new products with technological@tcement has made the
job of studying consumer behaviour more imperative.

6. Consumer behaviour can be used to sell products that magisell easily.
Marketing of consumer durables faces the following chajén
1. Consumer durables are priced rather high in relationdpatial income.

2. In case of FMCG's it is easer to create product differeiatia Which is not so
easy to achieve with durables

3. Setting up a distribution network in areas with populatd less than one lakh is
challenging, as the volumes are unviable.

4. Creating an after sale service support structure is vgpgresive and pushes up
the price of the product.

5. The diversity of language and culture developing commation strategies that
appeal to the whole rural India is rather difficult.

Everybody in this world is a consumer. Consumers are buyimd) @nsuming
incredible variety of goods and services. Customer is aopeins whom a critical
awareness of his role as a shopper, user and citizen nee@sambised. He may be
an individual, or an institution belonging to higher, madior lower income group.

Likewise he may a ruralite, urbanite or is a member of laboucd, service, and
administrative or business class. The problems of consushéer from country to
country, state-to-state, etc.

Now it is recognized all over the world that the consumer igeseign, he is the
king, he is always right. The seller’s market is giving placghe consumers besides
running his business in a more profitable and efficient manner

Attitude is an important variable in human behaviour. Itersfto the feelings,
beliefs, action, and tendencies towards certain objetis.associated in the minds of
human beings and as a result attitude becomes multidimealsiod complex. The most
important source of acquiring attitudes is direct expergewith the object, association,
family background, neighbour-hood, economic, sociaistand mass communication.
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The consumer is always interested to know the product, ppleee and promotion.
The buyer behaviour is psychological. Social and physieddaviour of potential
customer, as they evaluate purchase, consume and tels @heut the product utility,
durability and services.

Alfred Marshall suggests an economic model to the consumigabour, according
to him the factors such as personal income, size of the fasolyrce of other income,
savings, liquidity and credit are affecting the buyers lvana.

An Overview of Market

Refrigerator Market

The refrigerator market in India has been growing at a le¥dllo75 % over the
last four year. The Refrigerator market size is estimatduet@.4 million units (2000 -
2001) of this, whereas the frost free refrigerator segmastde-grown by 6.9 percent,
the direct cool refrigerator segment has de-grown by 3.4querover the previous
year. At 0.34 millions units, frost-free refrigerators aoated for 14.5 percent of total
refrigerator sales in the year 2000-2001. Major players@indian refrigerator market
are Whirlpool, Kelvinator, Godrej, Videocon, BPL, LG andn$aung.

Real value of refrigeration for food preservation is not imo€a felt need of Indian
people who eat freshly cooked food at every meal, and thatwitwout any packed
inputs what so ever. In that sense market’s evolution resitéed to Indian eating habits.
In the US, when frozen foods occupy huge amounts of spacs;fitee refrigerators are
quite popular. But in India, things are different.

Companies today are trying to make products affordable txtmally every
household whatever the income level. Companies in thegesiitor segment are trying
to play the price point game. Price is an important criteniorrural markets and
companies such as Godrej - GE is trying to boost sales threaghumer financing
schemes in conjunction with countrywide finance.

As on 2013. india’s Refrigerator market estimated at Rs027i5 is catered mainly
by 10 brands. The annual capacity is estimated at aroundillidn units is running
head of demand of 1.5 millions. The market shares of the npdgyers are as follows:

Godrej 30%
Videocon 13%
Kelvinator 12%
Allwyn 10%
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\oltas 5%
Whirlpool 27%
Daewoo 1%
L.G 1%

Others 1%

Washing Machine Market

Washing market in India is estimated to be around one millioits in year 2000-
2001. Major players in the washing machine market are Videp&Vhirlpool, LG,
BPL, Godrej, Electrolux and IFB. The India washing marketr@ased with a CAGR of
22.24 % from 2009-14 and it is expected to grow more in upcgrpaars.

Some of the major players in the category of washing machiagken are LG,
Samsung, whirlpool, Videocon, IFB, and Onida. LG, Videoemil Samsung continue
to dominate the overall washing machine market. With regéodzone, the northern
part of India has largest share of the market, followed bysthigthern region. North
India prefers semi automatic machines whereas in South théifully automatic ones
are more preferred.

An in-house research survey by Godrej revealed that affegeeators the two
most important big-ticket household appliances in India &ashing machines and
cooking systems. Now companies are successfully movingrasvmini-metros and
small towns in selling the concept of washing machine congsasuch as videocon
who were selling their product in metros, mini-metros andlass cities felt the need
of washing machines in small towns. At present, BPL is thgdst player in consumer
electronics and home appliances in India. Now companies lawnatch the global
efficiency standards and have to be innovative to satisfgwomrs.

Statement of the Problem

In the present study, the researcher deals with the consagheriour. In today’s
scenario, there are many manufacturers enter into consdorable market. This
makes the consumer to change their behaviour. It may chasmgeding to types of
brand, price, income level, family size etc. This makes shisly more important. The
consumers are getting into problem while selecting a proand take decisions.

Objectives of the Study

The following are the broad objectives of the study.

1. To find out the preferred brands of washing machine anayesfitor.
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2. To study the level of satisfaction among the users.
3. To identify the factors influencing the purchase of hom@iapces.

4. To determine the decision maker of home appliances.

Scope of the Study

Now-a-days consumer durable markets have increased leetteisecessities of
the people have increased. To reduce the physical straimaiatain status, non-
availability of reliable servant, makes the consumers tp thhe home appliances like
washing machine, refrigerators, etc. Besides that theaesisbstantial demand in the
country and also has a greater demand in foreign countries.

For the present study, the researcher has covered thed/eitgronly. Vellore is the
place where many home appliance shops are prevailing. Beanmeher has investigated
the consumer attitude towards the use of home appliances.

Significance of the Study

The Vellore city is famous for fort. The Vellore city situdta the midst of Vellore
District. The purchasing power is also considerably higheylare capable of spending
more money on basic requirements as well as luxurious gddustesearcher is a native
of Vellore and as such she has a very good opportunity to knost wf the customers
who are using home appliances like washing machine anddgreeétors.

Hypotheses

The analysis of the study has been made with the followingthgses.

1. There is no relation between the literacy level and theémiting factors for the
purchase of Home Appliances.

2. Elders in the family strongly influence in decision makipgcess of Home
Appliances.

3. Majority of the Educated Customers go for the Cash PuecBgstem.

4. There is a relationship between the age of the consumershair satisfactory
level.
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Research Design & Methodology

The following methodology is adopted for the purpose of tieg

Sample Design

The main study centers on the consumers. Having considéedntefinite
universe on the time at the disposal of the researcher, itdeagled to adopt the
convenient sampling technique. The sample selected was@&e of consumers.

Research Instrument

The study is based on primary data and secondary data, Quesiie used in this
study. The questions were based on the objectives of thg analwere finalized after
making preliminary discussion with the concerned peoplescAedule for consumers
was prepared.

Collection of Data

The researcher had a stimulating experience in collectiag.d Most of the
consumers do not come out openly. The researcher had to usactts to get
information from the consumers, most of the consumers hateseservation in their
mind and they did not come out openly. However within thesetéitions the researcher
tried her best to collect maximum information.

Analysis of Data

The data collected were arranged in a proper sequence andthlibse were
tabulated. The primary Data collected through schedulesvamialyzed to highlight
all aspects of the study.

The researcher has applied the following statistical ttmlanalysis. They are
1. Tables.

2. Diagrams

3. Percentage analysis

4. Chi-square test.
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Review of Literature

P. Janakil and P. Santhi (2013) studidrketing Stimuli in Purchase of Home
Appliances from Customer PerspectiVée finding of the study included that education
and income of the respondents are the two socio-economiables which have
significant association in all the stages which the buyedergo while purchasing home
appliances.

Shiau Pei Shih, Szuchiang Yu, and Hui Chin Tseng,(201&) Study of Consumers’
Buying Behavior and Consumer Satisfaction in Beveragesdiing in Tainan, Taiwan
The result of the analysis reveals a positive correlatiamween product attribute and
consumer purchase decision.

A. Abdul Brosekhan and C. Muthu Velayutham, made an EmpirStdy
on Consumers Buying Behaviour towards Selected Home ApgiaProducts in
Ramanathapuram. The study revealed that lifestyle charsiits have a great impact
on the consumer buying behavior of the clusters. In a conomegnvironment, a
person chooses a product or a brand, which seems to possessnaum possibility of
the definition or elaboration of his life style identity.

Dr Neha Sharm, made a Empirical Study of Consumer Buying ebaRegarding
Home Appliances With Special Reference To Jaipur City, Usid@ding the consumer
psychology, thus, becomes the key factor that can decidsubeess or failure of a
marketing strategy. it is revealed from the study that corexubehaviour depends on a
no. of variables such as demographic variables, perspadieds and buying motives ,
family life cycle stage, family buying roles and the factorsluded in the choice criteria
(e.g. technology, brand image, price, style and after sa@psces).

Profiles of Companies under Study

LG Electronics

LG group had entered the Indian market in April 1997, witlethproducts, namely
Colour Televisions, Refrigerators and Washing Machinestls Korean white goods
giant LG electronics have begun exports from its Indian nfecturing base.

LG Electronics caused a stir in the domestic premium homéaame market with
the release of its front - loading washing machine, the TRQNINe TROMM followed
LG Electronics to seize the leading position in the domestishing machine market.

By using linear compressors, LG Electronics produces woldds refrigerators that



512 A Study on Consumer Behaviour towards Home Appliances . . .

are both powerful and quiet. LG electronics is marketingowes types of refrigerators
specially designed for unique national cultures.

In 2002 the company sold 69000 washing machines. The conmgaoyts to have
grown by 192 % in terms of turnover during the first four montiishe year the best
performance Indicator was that the company’s growth inecbibn terms was 211 %
market share had also gone up from 5.4 % to 12.25 %, in semiratito washing
machine segment, up from 3.6 % to 4.3 % in the fully automatshing machine
segment.

LG sells in 1800 towns and cities with a population of 1 - lakdigons and above.
It also intends to reach as many as 50000 plus towns. The contyaes 40 distributors
and 2000 dealers and plans to increase the number to 10@ualists and 3000 dealers.
LG also does not allow much credit to the dealers, and alsniinees to the dealers to
make intelligent demand projections and move the prodastsdf the shelves.

The $73 - BILLION LG group of South Korea has decided to inRst1025 crores
in India in two phases over the next two years. So far it hassted $50 million in its
operation in India. The company will invest Rs.525 crorehi@a $econd phase as part of
its expansion project by 2000.

Whirlpool

Whirlpool is an US based company formed in India in 1993.

Whirlpool is the single largest consumer durable brand elrld has a unique
story. Whirlpool Corporation celebrates its 90th annigeyshis year. Here is a brief
sketch of the major forces that have shaped the companytg atigin from a pioneering
producer of electric motor driver washing machines in thdye20th century to its
current position of leadership in the major home appliariobaj industry.

The whirlpool brand went from no brand awareness to claim#&svareness today
and a market share of 25 %. In less than three years, the wbifpand had become a
household name and has today emerged as a leader in the somekegferator market.
The brand has the distinction of being the most preferreddnathe washing machine
category with market leadership in the segment it pionear@ttwide - the automatic
washing machine.

In the year 1996-97, it invested Rs.220 crore on two hi-tel@mtp- A washing
machine plant at Shirwal (3,00,000 units per annum capaaity third refrigerator
facility at Mohili (5,00,000 units per annum capacity).
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In September 1998, they proposed new sales and marketungws. Now it has
same sales for both refrigerator and washing machine. Inpdul the sales function
is looked after by two V.Ps who directly report to the M.D. Ftheaves the marketing
department free to concentrate on the long term strategimpig.

Whirlpool has a framework of 6000 direct dealers and 600@idigors spanning
across 2500 cities and towns.

It has taken up the consumer financing in conjunction withnéguwide finance
and 46 % of its 2002-03 sales came through the finance scharkban levels and is
expected to be more in coming years.

They have decided to address different consumer categami¢ise basis of need,
price, and features. Simultaneously, they are making $waethe brand remains, to
emphasize the quality that is related with reliability anoability.

Samsung

The Samsung Company manufactures domestic products likeimgamachines,
Microwave ovens, refrigerators and other home appliances.

It currently has manufacturing facilities at Noida, U.P aihchas potential to
manufacture 1,00,000 different types of washing machinesyiear.

The company sells through both regular dealer and compangdwealer points.
The company plans to expand its distribution network anceiage the retain points to
2400 from 1500. The thrust is likely to be in the grade B andt@siand the company
hopes to use the distribution claim as a vehicle to piggeg-tiee frost - free models.

Videocon

Videocon was the first company in India to introduce washighmes in the year
1987. Videocon company started producing refrigeratoteeryear 1991 in India.

The Indian promoters holding 156499971 shares and it repte&).82 % of the
whole value. Over the years, it has remained market leadér, am overall market
share of 35 % by adopting flexible strategies.
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Analysis and Interpretation

Age Wise Classification

In order to study the consumer attitude towards the use pfjegator and washing
machine, the researcher has classified the buyers accoodimgage group. The buyers
age group is classified and tabulated has under.

| SNo.| Age Class | No. of Respondents Percentagel

1 21to 30 18 20
2 31to 40 33 37
3 41 and above 39 43

Total a0 100

Table 1. Age-wise Classification

From the above table it is clear that 20 % of the buyers armépilh the age group
of 21 -30 years , 37 % of the buyers are in between 31 and 40,8 of the buyers
are coming under age group of above 41 years.

It is inferred that the majority of the home appliance useesia the age group of
above 40 years.

Educational Qualification

Education is very important one. Education is very usefukmow about the
product, design, style, durability colour, etc. The reskar has investigated the
educational qualification of the buyers and is shown in tieviong table.

| S No. | Particulars | No. of Respondents Percentagd
1 Elementary 16 18
2 Higher Secondary 36 40
3 Graduate 12 13
4 Post graduate 17 19
5 Others (professional graduation) 9 10
Total 90 100

Table 2. Educational Qualification

It is apparent from the table that 18 % of the respondents blaianed elementary
education. 40 % of the respondents have studied upto highokch3 % of the
respondents are graduates, 19 % of the respondents are naostatps, and the
remaining 10 % of the respondents are professionally gedlifi
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Occupation

The following table shows the occupation of home appliarsasl

| S No.| Occupation | No. of Respondents Percentagel
1 Government employees 15 17
2 Business people 9 10
3 Private employees 22 24
4 House wife 30 33
5 Others (Professionals) 14 16
Total 90 100

Table 3. Occupation

From the above table it is understood that 33 % of the respuad@dee housewives,
24 % of the respondents are private employees, 16 % of themdspts are government
employees, 10 % of the respondents are business people &bdiéhe respondents
are professionally qualified persons, coming under othiegcay.

Monthly Income

Income is the important factor deciding the buyer behavidbe buying behaviour
is also differing from person to person based on their incoMéen the income is
increased automatically it produce some changes. Therobmgdas evaluated the fact
and it is shown in the following table.

| S No.| Income Level (in Rs.] No. of Respondents Percentagg]

1 Below 5.000 — —
2 5,001 to 10,000 5 5
3 10,001 to 15,000 33 37
4 15,001 to 20,000 26 29
5 Above 20,000 26 29
Total 90 100

Table 4. Monthly Income

The above table clearly shows that 37 % of the respondehts thle income group
from Rs.10001, 15,000. 29 % of the respondents are in theriag@roup of Rs. 15001
to Rs.20.000. 29 % of the respondents are falling in the ircgnoup of above Rs.
20,000.

It is evident from the fact that most (37 %) of the respondantéshaving the income
of Rs.10,001 to 15,000 per month. It is also representedigfirahart.
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Brand Preference

The brand refers to the symbol or a trademark for a produdhoine appliances,
there are certain familiar brands like LG, Videocon, Sangswuhirlpool, Panasonic,
etc. The consumers prefers according to their taste, desidour etc. Therefore the
researcher has investigated the brand preference of the &pphiances like refrigerator
and washing machine.

| S No.| Income Level (in Rs.] No. of Respondents Percentagg]

1 LG 18 20
2 Videocon 16 18
3 Samsung 11 12
4 | Whirlpool 27 30
5 Others 18 20
Total 90 100

Table 5. Brand Preference of Refrigerator

It is made clear from the above table that 30 % of the respdsdee preferring
Whirlpool refrigerator 20 % of the respondents are prefgrrLG, 18 % of the
respondents are preferring Videocon brand. Rest of the 28sfgondents, preferring
other brands like Panasonic, IFB.

| S No.| Income Level (in Rs.] No. of Respondents Percentage]

1 LG 9 10
2 Videocon 21 23
3 Samsung 10 11
4 Whirlpool 42 47
5 Others 8 9
Total 90 100

Table 6. Brand Preference of Washing Machine

From the above table, it is clear that 46.7 % of the respoisdaeterring Whirlpool
washing machine. 23 % of the respondents preferring VideMyahsing Machines,
10 % of the respondent preferring LG products, 11 % of theaedpnts are preferring
Samsung washing machine.

Factors Influencing Purchase of Home Appliances

The researcher has also investigated the factors influetewdully the home
appliances.



C. Nithya and A. Noor Mohamed 517

| S No.| Income Level (in Rs.] No. of Respondents Percentagg]

1 Brand 27 30
2 Quality 23 26
3 Price 16 18
4 Features 13 14
5 After sales services 11 12
Total 90 100

Table 7. Factors influencing Purchase of Home Appliances

From the above table, it is clear that 30 % of the responderthase their home
appliances because of brand name, 25.6 % of the respondewchase the home
appliances of the basis of quality of the home appliances8 % of the respondent,
purchase their appliances on the basis of price of the desalh¥.4 % of the respondents
purchase their product on the basis of feature of the product

It is inferred that most of the respondents (30 %) purchae#& tin the basis of
brand name. So the main factor influence to buy the home aqoeliss brand name,
next quality of the product.

In order to test the effectiveness of the influencing fadtor,researcher has formed
a hypothesis thalhere is no relation between the literacy level and the imibireg
factors for the purchase of home appliancés test the hypothesis the researcher made
use chi-square test.

S No. | Particulars Below Higher| Above Higher| Total
Secondary Secondary

1 Brand 19 8 27
2 | Quality 10 13 23
3 Price 9 7 16
4 Features 6 7 13
5 | After sales service 8 3 11

Total 52 38 90

Source: Primary Data

Table 8. Factors (Chi-square Table)

Significance level of chi-square = 0.05

Calculated value = 0.246

Calculated value of chi-square is more than the significdeeel. Therefore the
hypothesis is rejected. Hence it is concluded that therelaionship between the
literacy level and the influencing factors for the purchaisthe home appliances.
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Source of the Product Awareness

The researcher has also investigated the consumer’s avgarafout the home
appliances such as washing machine and refrigerator,shkabiwledge about the latest
fashion, design, variety etc. The following table cleadyeals the awareness of the
consumers about the home appliances.

| S No.| Particulars | No. of Respondents Percentage]

1 Friends 12 12.9
2 Relatives 9 10.3
3 Advertisement 67 74.4
4 Others 2 2.2
Total 90 100

Table 9. Sources of Product Awareness

It is understood from the above table that 74.4 % of the redpots are getting
awareness about the home appliances through advertiseteh®o of the respondents
are getting awareness through their relatives. 12.9 % ofdbpondents are getting
awareness through friends.

Purchase Decision

Generally, the consumer’s purchase decision will be to e/ most preferred
brand, but the two factors can come between the purchasssiateand the purchase
the decision. The first factor is the attitude of other. Theoséd factor is unexpected
situational factors. The consumer may form a purchasetiotebased on factor such as
expected income, expected price and other things. Howbheezxpected income may
change the purchase intention. The researcher has insestithe purchase decision of
the consumers.

| S No.| Particulars | No. of Respondents Percentagel
1 Husband 19 21
2 Wife 1 1
3 Both 43 48
4 Elders in the Family 27 30
Total 90 100

Table 10. Purchase Decision

It is known from the analysis that 48 % of the respondents g&tiboth husband
and wife make decision for the purchase of home appliand®8s 8f the respondents
said that elders in the family take decision for the purcludtbe home appliances.
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It is evident from the table that elders in the family for therghase of the home
appliances influence most of the respondents.

Mode of Purchase

The sellers may sell their products both on cash and credit tliB2 consumer
purchases their appliances according to their conven&mie consumers may prefer
credit purchase. Some may prefer cash purchase. It willltepecording to the income
level and their loan repaying capacity. So the researciserialestigated customer’s
mode of purchase of home appliances. The following tablevshibe mode of purchase
of the consumers.

| S No. | Particulars | No. of Respondents Percentagdl

1 Cash 60 66.7
2 Instalement 30 33.3
Total 90 100

Table 11. Mode of Purchase

From the above table, it is clear that 66.7 % of the respongdanthase their
appliances by cash purchase method. 33.3 % of the respenol@mchase their home
appliances by instalment.

It is evident from the above analysis that most of the respotsd(66.7 %) prefer
cash purchase only.

In order to test the mode of purchase of the home applianbesiesearcher has
framed the hypothesis asajority of the educated customers go for the cash purchase
system

S No. | Particulars| Below Higher| Above Higher| Total
Secondary Secondary

1 Cash 28 32 60
2 Instalment 24 6 30
Total 52 38 90

Source: Primary Data
Table 12. Factors (Chi-square Table)

Significance level of chi-square = 0.05
Calculated value = 0.003

The calculated value of chi-square is less than the signiralevel (0.05).
Therefore hypothesis is proved. Hence most of the educatstdrmers use to go for
the cash purchase system.
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Level of Satisfaction

The researcher has also extended her investigation to staddrthe level of
satisfaction. The customer’s satisfaction is relationdmb appliances is summarized
below.

| S No. | Particulars | No. of Respondents Percentagé]

1 Satisfied 74 82

2 Dissatisfied 2 2

3 No Comment 14 16
Total 90 100

Table 13. Level of Satisfaction

It is understood from the above table that 82 % of the respurale satisfied with
their home appliances. 2 % of the respondent are dissatadfieat their product, 16 %
of the respondents are not ready to give any comment abausHiesfactory level.

It is evident from the fact that most (82.2 %) of the responder satisfied with
their home appliances.

The researchers have made an attempt to study the hypottzesedy There is a
relationship between the age of the consumers and thesfaatory level

| S No. | Particulars | Below 40| Above 40| Total ||

1 Satisfied 42 32 74

2 Dissatisfied 1 1 2

3 No comment| 8 6 14
Total 51 39 90

Table 14. Satisfactory Level (Chi-square Table)

Significance level of chi-square = 0.05
Calculated value = 0.003

Recommending the Home Appliances to Others

A satisfied customer is a valuable asset to any organizafio® modern marketing
management is mainly aimed at achieving customer’s setisfa The researcher
makes an attempt to know the after effect of purchasing ammgtise home appliances.

A word of mouth influence can play magic in expanding the migideeany product.
The result is presented in the following table.
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| S No.| Particulars | No. of Respondents Percentage]

1 Yes 68 76

2 No 4 4

3 No comment| 18 20
Total 90 100

Table 15. Recommending the Home Appliances to others

It is clear from the above table that 76 % of the respondemtssady to recommend
the home appliances to others. Only 4 % of the respondentsi@r@repared to
recommend the home appliances to others. 20 % of the respisnales not ready to
give any comment about the recommendation.

It is inferred that the performance of the home appliancepis the expectation of
the majority of the sample design.

Conclusion

The growing middle class population is largely emphasizomg consumer
electronic products that are more convenient to use and afficeent. Today there are
number of brands available in the market and they differ iogpruality, capacity, type
etc. In the present technological era, it can be easily $aitlall middle class people
are also using washing machine and refrigerator to reglettia human resources. By
considering this situation consumer durable producer® ltame up with different
names. But consumers prefer to purchase their brands duaitius reasons. It is
obvious that the quality, price, advertisement brand naiealers network and after
sales service together decide the purchase.

So the manufacturers shall pay special attention to theealfmstors and to the
problems revealed by the customers. If these things have $emously considered
by manufacturer of washing machine and refrigerator, thesiness will grow up and
they can enjoy with good amount of good will.

To rightly say, yesterday’s luxuries are today’s necessitiHence in this digital
world, washing machine and refrigerators is no longer atyem.
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Abstract

There are so many types of stress and among them one is knovamely-Work
Conflict which is mostly neglected for the basic reason that this rsgral in
nature and not easily identifiable. Information Technoldpfessionals being
advanced in all respect and moreover always busy in thewalimorld do not
find time to realize that they are facing such a conflict whidgh seon put them
in difficulties not only in their work place but also insideetfamily, which will
slowly reduce the satisfaction one possesses both by beitigeijob and in the
family. Therefore, a humble attempt has been made by thendsss to find
the relationship exist between family-work conflict and jsditisfaction among
the IT professionals working in Chennai and Bengaluru. R, the researchers
developed a tool to gather primary data from 300 respondemtsing in six major
IT companies situated in both the said cities. Quota-cuadaatal sampling
method was adopted. Pilot study was also conducted to n#iis tool. For
the purpose of analysis, Frequencies, Chi-Square Testil@ton, Students t-test
and Factor Analysis are adopted. The suitable suggestiaves leen made for
the management of family-work conflict and to increase jdisfection among IT
professionals.

Keywords: Work-family Conflict, stress, Job Satisfaction, IT professis.
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Introduction

The present day world, which is said to be a world of revohitig also a world
of conflict. One finds stress everywhere, whether it be withim family, business
organisation or enterprise or any other social and econautigity. Right from the
time of birth till the last breath, an individual is invarigtexposed to various conflicts.
Thus, it is not surprising that interest in the issue has Iosémy with the advancement
of the present century which has been calledAbe of Anxiety, Conflict and Stress

The researchers have observed that the conflict is identifiezery one’s life
irrespective of age, sex, marital status, education laveldesignation. It is a common
myth that conflicts come from one’s profession or occupatiowork-place only. The
researchers have perceived that the roots of conflict is atimgfrom family and work
place when the employee is not in a position to give due ingpae to both or fails
to balance expectations of family and the expectations envibrk place and more
particilarly when the family related problems starts im@aring in the work to which
technically known as family-work interface. The family-tkaconflict brings its impact
on Job Satisfaction of the employees.

Need for the Present Study

It is perceived that the job with less conflict normally resim good amount of Job
Satisfaction wherein interference of family related stessinto the work is either absent
or comparatively lesser. But, all the occupations are rikeéallherefore, occupation is
an important factor to be considered. In the same way it sladtieved that the quantum
of conflict is directly dependent on the type of family and tivenber of members in the
family. It is a fact that the quantum of conflicts faced by tinepéoyees of Information
Technology Industry is much more than the others connecieshy other profession
and occupation.

Therefore, the researchers had observed that Indian I'E$5ioinals, in contrast to
similar professionals in other parts of the world (whereghwgyle parent family or the
nuclear-family system is a more common way of life) must kenig and confronting
lot more pressures and conflicts in their attempts to meevdhgng and contrasting
demands of family and work roles. The pressures are likdbgtoigh, primarily because
of the Indian socio-cultural context, where the joint-firstructure and the extended
family system, with its emotionally loaded familial bondsdaclose-knit character, is
the dominant way of life. Hence, the researchers have foatthe IT Professionals
in India, about whom not enough data and information is geedrand available, as
interesting source materials for exploring and furnismew insights into the problems
of family-work-integration. Indian IT Professionals wecensidered an interesting
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study material for one other reason also. It is a commonlyknfact that the socio-
cultural ethos in the sub-continent is quite different heseaof its strong social and
family support system. In the face of industrialisation,damisation, urbanisation,
globalisation and growth in the standards of education asah@my levels, rapid
transformation is taking place in the social fabric and abstructure of the nation.
The typical joint-family structure, especially in urbareas and amongst the educated
lot, is rapidly getting destroyed and substituted by nucéeal close single families.

In such a situation, how do IT Professionals in India, witthis kind of family
structure and social-context, respond to and cope withlyawork-interface? Does
this family-work conflict have a say in the level of Job Sattdion? These are some
very pertinent questions that triggered the interest ateh@bn of the researchers to
carry out such a study which will be helpful to IT Professisn&mployers, IT Industry
and the society as a whole.

Hence, the researchers wish to explore the relationshipaofill--Work Conflict
with the Job Satisfaction of IT Professionals.

Research Problem

The Information Technology Profession seems to be mucadcitte; one cannot
deny the level of conflict experienced by its Professionpksiticularly the Indian
Information Technology Professionals. Their experienteamflict does not restrict
to their profession alone but also affecting comparatigelgt in their personal lives
also. Often they experience family-work conflict for the ibagason that though they
seem to be comparatively wealthier most of the time they dofind time to think
towards family or its members. It is within this experiméntheoretical and research
based background framework that the researchers thougixaofiining the nature of
interference of family related issues in the work environtred IT Professionals and its
relationship with their job satisfaction - a strong and jctde factor of burnout.

Though many researches carried out earlier to study thesssteenong IT
Professionals, many of them just attempted to prove onljkwole related stress in
them. Few studies were done to measure the social as wethéy &ressors and many
researches proved the interference of stress factors wdheas well as family. One
study by the same researchers were enlightened about érenence of work related
issues in the familiar environment. But none of the studk fglace so far by correlating
family based stress factors’ interference in to the wokkdihd relating them with the Job
Satisfaction levels of the respondents being IT Profesdsornn short, the present study
intends to explore the relationship of Family-Work Confiagth the job satisfaction of
IT Professionals. This Research Problem has raised theniiolg questions.
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1. What are the levels of Family-Work Conflict and Job Satisen?

2. What is the relationship of demographic factors with fgraiork conflict and job
satisfaction?

3. What is the relationship of Family-Work Conflict with theb]Satisfaction of IT
Professionals?

Important Concepts

Family-Work Conflict

Family-Work Conflict is experienced when simultaneous guess from family
and work role are mutually incompatible. Family-Work Coefflrefers to those
problems arising out of interference of family demands enwork or professional life
(Tripti Singh, Avantika Singh and Prabha Singh, 2007).

Family-work conflict vs. work-family conflict

Family-Work Conflict refers to those problems arising ountérference of family
demands in to work life, whereas, Work-Family Conflict refer those problems arising
out of interference of work demands in to the family life (Ying Lu).?

Job Satisfaction

Job satisfaction is an attitudinal concept central to waskghology (Bass and
Barnett, 1972¥. Bullock (1952} defined job satisfaction as an attitude, which results
from a balancing and summation of many likes and dislikegagpced in connection
with one’s job. Locke (1969)defined job satisfaction as pleasurable or positive
emotional state resulting from the appraisal of one’s jobuea or job experience
According to Wexley and Yukl (197%)job satisfaction is the way an employee feels
about his job. llies and Judge (2004)ave defined job satisfaction as a latent evaluative
tendency of one’s job that accounts for the co-variatiorowben work stimuli and
responses is manifested through discrete evaluativesstateng the working day.

Seybolt (1976) supported the idea that job satisfaction is a function ofpieson-
environment interaction. Although a number of factors (sas wages, opportunity
for achievement and advancement, security, company, reamag, social aspects of
job, communication and benefits) are related to the jobfaatien, it is the interaction
among these factors rather than any one of them in isolatiah dccounts for job
satisfaction.
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In simple terms, Job Satisfaction is the way how people feeuatheir job and its
various aspects. It has to do with the extent to which pedjel dislike their job. That
is why job satisfaction and job dissatisfaction can appeany given work situation.

Objectives of the Study

The main objective of the research study is to determinedlagionship between
the Family-Work Conflict and Job Satisfaction of IT Professils. For this, the
researchers have framed the following objectives.

1. To study the level of Family-Work Conflict and Job Satisfac of IT
Professionals.

2. To study the relationship of demographic factors witht to Family-Work
Conflict and Job Satisfaction.

3. To identify the relationship of Family-Work Conflict withat of Job Satisfaction
IT Professionals.

Hypotheses

Based on the above objectives, the following hypotheses fWwamed.

1. There is no significant relationship between Demographictors and Family-
Work Conflict and Job Satisfaction.

2. There is no significant relationship between Family-Wadnflict with that of
Job Satisfaction.

Review of Literature

As the researchers have tried for the first time to do a studjusively on the
interference of family related issues in to the work lifensar studies are not available.
However, many researches had been done on the work-fammijiato Hence, a brief
discussion on few of them as as follows.

Thushel Jayaweera A (200%)as examined the impact of Work Family Conflict and
Job Satisfaction and Individual's Passionate Desire toeldg/through Management
Development Opportunities. Survey was carried out amorg rhanagers in ten
classified hotels in Sri Lanka. Findings of the study rewvédaleat Work Family
Conflict is negatively related with Individual's Passiomd@esire to Develop through
Management Development Opportunities. Work Family Confias found to have
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a negative relationship with Job Satisfaction but Job fati®n was found to
have a positive relationship with Individual’s PassionBiesire to Develop through
Management Development Opportunities.

Katherine J.C. Sang, Stephen G. Ison and Andrew R. J. D&0§9)° evidenced
that those working within the construction industry areasgd to a number of stressors
which potentially negatively impact the well-being, nagébng working hours, high
workload, poor work-life balance, low sense of professiomarth and lack of job
security. Additionally there is some evidence architects/ralso be vulnerable to an
erosion of professional status, low pay and limited scopss&otheir creative skills. The
researchers explored the job satisfaction of architects wére employed during the
study period within the UK. A questionnaire was used to etlata from 110 practicing
architects on their occupational well-being and work-li@ance. The results of the
study revealed that between 20 and 40 percent of responderdgslissatisfied with their
rate of pay, practice management, promotion prospectkimgphours and opportunity
to use their abilities. Additionally the majority of resptents report some work-life
balance difficulties and approximately one-third were d&rsng leaving their current
employer. The causes of poor well-being are associated avghnisational factors
rather than factors intrinsic to the work of an architectrtker analysis demonstrated
that those who were self employed may experienced betteipational well-being.

Noryati Ngah, Aminah Ahmad and Maznah Baba (2008pve tested a mediation
model consisting of job satisfaction as the dependent baidocus of control as the
independent variable and work-family conflict as the mexliddata were gathered from
159 single mother employees, aged 45 and below and havimgsit dne child, using
self-administered questionnaires. The data were analysad correlation and multiple
regression analyses. Results of correlation analysialeddehat locus of control was
related to work-family conflict and job satisfaction and \damily conflict was related
to job satisfaction. Results of a series of multiple regmssinalyses indicated that
work-family conflict partially mediates the relationshiptiveen locus of control and
job satisfaction. They suggested that during the scregmiogess of potential recruits,
employers should take into consideration locus of contsloae of the important
dispositional characteristics of candidates. Employbmikl look into the possibility
of designing training programmes to assist employees ingakore control of events
in their work situations. They concluded the studySisgle mother employees who
believe that they are in control of the events that happeheir ives seem to be more
satisfied with their jobs and seem to experience less warnkhfaconflict

Xinyuan Zhao and Hailin Qu (200%) investigated the effects of work-family
conflict (WFC) on job and life satisfaction among hotel satesagers in China. Data
were collected by a field survey on 121 sales managers in Zéshattthe Pearl River
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Deltain China. A hierarchical regression analysis by GLMultWariate was conducted
to test the hypotheses. The results indicated that in ottntivathe study hypotheses,
hotel sales managers’ WIF (work interfering with family)dhaegative effects on job
satisfaction but not life satisfaction, whereas FIW (famiriterfering with work) had
negative effects on life satisfaction rather than job $atison. The results suggested the
strategic role of family-friendly HR polices in hotel busss and also remind potential
limitations to the audience when implying the results ineothotels.

Research Methodology

Population

The researchers have targeted six major firms in the infeomaechnolology
sector, namely,

1. Tata Consultancy Services (TCS)
. Cognizant Technology Solutions (CTS)

. Infosys

2
3
4. Wipro
5. HCL and
6

. Microsoft Corporation India (Pvt.) Ltd.,

having offices both at two major cities (to have uniformityanmely Bengaluru
(Karnataka) and Chennai (Tamilnadu) as the former is censtlas the IT Hub of
India and the later is equivalently having major IT firms. éditegories of IT Company
employees are included in the population.

Sampling Design

Sample

The researchers by adopting Quota Sampling method havetestlaventy five
employees from each of the six companies mentioned aboweoirtities constituting
300 respondents. The researchers have not differentiaggabmdents based on their
designation. The researchers have personally visiteihneeanentioned IT Companies
and the required data was collected from the IT Professsow@lb voluntarily came
forward to respond to the questionnaire. Hence, the samfgchnique adopted for this
study is 'Quota Cum Accidental Sampling’.
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Pilot study

A pilot study was carried out in all the six firms of both theiest Three
respondents in each firm were selected and the tool was atered to them. All
the 36 respondents were promptly responded. Based on titespitly, the researchers
confirmed that no change is required in the questionnaire.

Questionnaire

The researchers have designed a questionnaire with tlogvfol three parts.
Part | - Personal Information;

Part 1l - Family-Work Conflict Scale
(Netemeyer, Boles and McMurriar) and

Part Ill - Job Satisfaction Questionnaire (Shailendra BjHg

Part | - Personal information

This part of the questionnaire consists of questions rejat Demographic Factors
and few other personal factors relevant for the study.

Part - [ Family-work conflict scale (FWC Scale)

This part is to know the extent to which family demands irgegfinto work
related obligations. For this purpose, the researcherg lhiged the scale called
Work-Family Conflict Scale developed and standardised btemeyer, Boles and
McMurrian in 1996. Originally, this scale consists of 10tstaents, five for work-
family conflict and the rest for family-work conflict. The esschers have taken the
last five statements concerning family-work conflict. Theioal tool has five point
likert scale to represent the agreement of the respondetitghve statements, namely,
Strongly Disagree, Disagree, Neither Agree nor Disagreged and Strongly Agree.
But the researchers have eliminaiéeither Agree nor Disagregcale so as not to avoid
response to any statement by the respondents. Hence, fimtitigert scale is adopted
to represent the agreement with the statements as StroggeAAgree, Disagree and
Strongly Disagree. Though all the five statements were adopégative statements
were converted into positive statements to remove the relpus’ hesitation while
answering the questions.

Part - Il Job satisfaction questionnaire (JSQ)

This is the last part of the questionnaire. This part is togueathe Job Satisfaction
level of the respondents. For this, the researchers hadethisguestionnaire called the
Job Satisfaction Questionnaire consisting of 20 statesraaeloped and standardised
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by Shailendra Singh. The original questionnaire has fivatsaiamely 1, 2, 3, 4 and
5 to represent the agreement with respect to satisfactiontabe statements as Very
Dissatisfied, Dissatisfied, Neutral, Satisfied and VerysHiatl respectively. But the
researchers have made a small change with respect to thegstaugh they have
adopted all the statements as it is. Four padikert scaleis adopted to measure the
responses as Very Much Satisfied, Satisfied, Dissatisfied/arydMuch Dissatisfied.
There is no scale to represaéwéutralso as to obtain compulsorily the responses for all
the statements.

Reliability Test

In order to test the reliability of the questionna@eonbach alohpaest was carried
out and the value came to 0.863. Hence it can be concludethin&bol designed and
used for this study is reliable.

Analysis of data

The researchers have applied the appropriate statisimlallike Frequencies, Chi-
Square Test, Correlation, Student’s t-test and Factorysigako as to draw the results
and findings of the study.

Limitations of the Study
1. The companies from which samples were drawn are only MNCs.

2. Employees of Call Centres both domestic and internatweee not included in
the study.

3. Employees of Off-Shore Projects are also excluded.
4. No mention of Transgenders.
5. Solo Living and Living Relationship Concepts are ignored

6. This study is restricted to Chennai and Bangaluru Citrég due to resource and
time constraints.

Analysis and Interpretation

Level of Family-Work Conflict and Job Satisfaction

The following table shows the level of family-work confliatéjob satisfaction of
IT Professionals.
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Family-Work Conflict Job Satisfaction
Levels (FWC) Js)
Frequency Percentage Frequency Percentagd
High 72 24 258 86
Moderate 228 76 36 12
Low - - 06 02
Total 300 100 300 100

Table 1. Level of Family-Work Conflict and Job Satisfaction
of IT Professionals

Family-Work Conflict (FWC) Level

It is observed from the above table that more than 3/4th ofréspondents are
experiencing moderate level of family-work conflict andyldss than 1/4th i.e., 24 %
of the respondents were found to be experiencing high levidmily-work conflict.
Again, here, it is to be noted that no one is experiencing levell of family-work
conflict.

Job Satisfaction (JS) Level

The above table indicates that more than 4/5th of the respuadare highly
satisfied and only 12 % of the respondents come under theargted) moderately
satisfied with their job. Though not considerable, 2 % of oegjents were experiencing
low level of job satisfaction.

Testing of Hypotheses

To study the relationship of demographic factors with tHdamily-Work Conflict
and Job Satisfaction, the following hypothesis is formedat

There is no significant relationship between Demographictdfa and
Family-Work Conflict and Job Satisfaction.

The above mentioned hypothesis is tested using the chiesdast in the following
discussions.

Demographic Factors and Family-Work Conflict (FWC)

In order to test the relationship between demographic fagtwluding few other
important personal factors and family-work conflict (FW&3rious hypotheses were
formulated which are discussed below.
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S.No. | Factors Compared Chi-Square| d.f. | Significance
Value
1 | Age &FWC 24.740 3 0.000
2 Gender & FWC 0.038 1 0.846
3 Marital Status & FWC 21.979 3 0.000
4 Family Type & FWC 4.185 1 0.041
5 Family Size & FWC 15.578 2 0.000
6 Educational Qualification & FWC 14.704 5 0.012
7 Designation & FWC 26.012 4 0.000
8 Experience & FWC 5.253 4 0.262
9 Remuneration & FWC 7.685 4 0.104
10 | Working Hours & FWC 7.843 2 0.020
11 | Working Shift & FWC 4.942 4 0.293
12 | Spouse Working Status & FWC 2.594 1 0.107
13 | Nature of Spouse Work & FWC 8.862 3 0.031

Table 2. Demographic Factors and Family-Work Conflict (FWC)

The chi-square analysis revealed that there exist a signtfrelationship of age, marital
status, family type, family size, educational qualificatiolesignation, working hours
and nature of spouse work with Family-Work Conflict of IT R¥sdionals. But there
exist no significant relationship of gender, experienceyneeration, working shift and
spouse working status with Work-Family Conflict of IT Prafemals.

Demographic Factors and Job Satisfaction

S.No. | Factors Compared Chi-Square| d.f. | Significance
Value
1 | Age&JS 49.512 6 0.000
2 | Gender &JS 7.022 2 0.030
3 Marital Status& JS 9.831 6 0.133
4 Family Type & JS 7.089 1 0.029
5 Family Size & JS 25.129 4 0.000
6 Educational Qualification & J$ 44.149 10 0.000
7 Designation & JS 39.171 8 0.000
8 Experience & JS 11.742 8 0.163
9 Remuneration & JS 14.959 8 0.060
10 | Working Hours & JS 10.185 4 0.037
11 | Working Shift & JS 12.373 8 0.135
12 | Spouse Working Status & JS 7.311 2 0.026
13 | Nature of Spouse Work & JS 15.578 3 0.001

Table 3. Demographic Factors and Job Satisfaction
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In order to test the relationship between demographic fadgtecluding few other
important personal factors and job satisfaction, variggmtheses were formulated and
the following table gives us the chi-square analysis result

The chi-square analysis showed that there exist a signifredationship of age,
gender, family type, family size, educational qualificatidesignation, working hours,
and nature of spouse work with Job Satisfaction of IT Pradesds. But there exist no
significant relationship of marital status, experiencepuaeration, working shift and
spouse working status with Job Satisfaction of IT Profesaim

Relationship between Family-Work Conflict (FWC) and Job Satsfaction (JS)

The objectives of the study include identifying the relatbip between family-
work conflict (FWC) and job satisfaction (JS) of IT profesgts. For this purpose the
following hypothesis was formulated.

There is no significant relationship between family-workitiot and job
satisfaction.

For testing this hypothesis, correlation analysis andgoessample t-test was applied.
The following two tables show the summary of correlation &tekst.

r t (df 299)
S.No | Variables Mean | SD r Sig. t Sig.
value | Level value Level

1 Family Work 12.63| 1.77
Conflict

2 | Job Satisfaction] 67036/ 12.05| —0-042 | —0.465 | —72.306 | —0.000

Table 4. Relationship between FWC and Job Satisfaction

Since the level of significance in case of t-test is less th@h Bo is rejected. Therefore
it can be concluded that there is a difference in the mearevadiween Family-Work
Conflict (FWC) and Job Satisfaction (JS).

As far as correlation between Family-Work Conflict (FWC) alab Satisfaction
(JS) is concerned there exist no correlation (sig = 0.466)Q4 significance level.

Factor Analysis

In order to analyse the data further, factor analysis wasechout to know the
inter correlations between factors studied and to analysmg the factors which of the
factors contribute to the maximum.
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Factor Analysis was carried out for Job Satisfaction caimgjof 20 factors. Factor
Analysis was not used for Work Family Conflict (WFC) as thdestegents are only five
in the scale.

Factor Analysis for Job Satisfaction (JS)

The following table shows the result of factor analysis folb $atisfaction.

Total Variance Explained

itraction Sums of Sguary
Initial Eigenvalues Loadings bn Sums of Squared Lod
% of |(umulati % of [umulati % of [umulati
Compon| Total fariancgd e % | Total fariancd e % | Total fariancd e %
1 11.781 B8 907 B& 907 11.781 p8. 907 (5 907 | 7.706 (5 529 B8 520
2 1126 | 5628 p4 535 [ 1.126 | 5628 b4 535 | 5201 P6.006 p4.535
3 808 | 4.540 p9.0OTS
4 838 | 4193 [F3.268
S 671 | 3.355 6623
B 597 | 2.986 [fo.609
i 523 | 2614 B2 222
8 47T | 2.383 B4 606
9 A34 | 2971 BTG
10 411 | 2.0596 B8.832
11 378 | 1.891 PpO.T23
12 344 | 1.T721 P2 444
13 282 | 1.409 B3.853
14 266 | 1.330 Pp5.184
15 236 | 1.181 PG 364
16 214 | 1.072 B7.436
1F 163 815 P8 251
18 128 639 P& 890
19 120 602 P9 492
20 102 208 po.ooo

Extraction Method: Principal Component Analysis.

Table 5. Factor Analysis (Initial Eigen Value) - (Job Satisfaction)

The above table shows that the extraction of ’Initial Eigesdué’ by adopting
Principal Axis Factoring Method. It is clear from the aboable that among the 20
variables, only two factors whose Eigen values are more trenis selected. The
factors are JSQ-2 (Freedom in Work) and JSQ-14 (Variety sk Tiathe Job).

Factor matrix called 'Rotated Component Matrix’ was usekirtow that among the
two variables, which variable correlates very much and tansidered as contributing
factors for the job satisfaction of IT Professionals on &iehy basis.
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Rotated Component Matrix -
Component
1 2

flclilEIIE gﬁgfgﬁsﬂ,‘% a 812 270
QUESTION (JSQ) - 17 782 209
QUESTION (JSQ) - 15 765 244
QUESTION US@) - 12 750 250
GQUESTION (15@) - 19 738 e
flclilEIIE Ss_ﬁg ﬁﬁ:ﬂf h;:g o 283
QUESTION (IS0} - 10 700 406
QUESTION (J5Q) - 11 699 338
GQUESTION (J5G) - 14 74 o
QuESTION (S0 13 e61 381
QUESTION (J5Q) - 16 646 a4
QUESTION (150) - 8 s11 <20
JOB SATISFACTION i P
QUESTION (JSQ) -7

GQUESTION (150) - 1 6 560802 787
GUESTION (150) - 4 426 711
JOB SATISFACTION S o
QUESTION (JSQ) -2

QUESTION (150) - 5 s 708
GQUESTION (150) - 2 a9 o
GUESTION (150) -6 e 52
QUESTION (US0) -9 480 e

Extraction Method: Principal Component Analrsis.
Rotation Method: VWarima= with Kaiser Mormalization.

a. Rotation conwverged in 3 iterations.

Table 6. Factor Matrix (Rotated Component Matrix) (Job Satisfatyio

The above table shows 2 different levels consisted of graufactors which
contribute to the Job Satisfaction of IT Professionals. Tdiwing table explains
in detail these group of factors classified in 2 levels which @amed based on some
common feature exist among the factors come under each .group

The above table showing the factor matrix analysis reveldd at the first
level Job Content, Freedom and Opportunitiaad at the second levelndustrial
Relations, Working Conditions and Recognitame contributing to Job Satisfaction of
IT Professionals.
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| Level 1 - [Job Content, Freedom and Opportunities] |
Contributing| Value | Factor Explanation
Factor
JSQ -18 .812 | Power and prestige in the job.
JSQ -17 .782 | Chances to learn new things.
JSQ -15 .765 | Job security.
JSQ -12 .750 | Attention paid to employees suggestions.
JSQ -19 .738 | Opportunities to make decisions.
JSQ -20 .701 | Opportunities to achieve something worthwhile.
JSQ -10 .700 | Chances of promotion.
JSQ -11 .699 | Management style.
JSQ -14 .674 | The amount of variety in the job.
JSQ-13 .661 | Working Hours
JSQ -16 .646 | Opportunity to help others with personal
problems at work.
JSQ -8 .611 | Relationship between Management and Employges.
JSQ -7 .590 | Opportunities to use abilities.
JSQ -2 .501 | Freedom in choosing working method.
| Level 2 - [Industrial Relations, Working Conditions and Recognition] ||
Contributing| Value | Factor Explanation
Factor
JSQ-8 .520 | Relationship between Management and Employges.
JSQ -7 .555 | Opportunities to use abilities.
JSQ -1 .787 | The physical work conditions.
JSQ -4 .711 | Recognition for good work.
JSQ -2 .710 | Freedom in choosing Working Method.
JSQ -5 .708 | Satisfaction with Immediate Boss.
JSQ -3 .681 | Satisfaction with Colleagues.
JSQ -6 .652 | Amount of given responsibility.

Table 7. Factor Matrix for Job Satisfaction - 2 Levels Explained

Suggestions for tackling Work-Ramily Conflict

It is a well known fact that very few IT companies have donethimg substantial
to tackle the problems of conflict at the workplace, familyieznment and society in
general. Over emphasizing the achievement oriented wdtlres and simply linking
employee motivation with material incentives may not alsvacreases job satisfaction
among employees. The conflict factor is intangible and cehaguantified so easily,
and thus neglected. It is a great hidden cost for the compaierecent times, many
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companies are waking up and are taking conflict managemensasgous concern for
their employees. The organisations are suggested to cinateon the following to
tackle family-work conflict.

stress management workshops

training programmes

medical examination

time-management techniques

work-life and family-life integration programmes
providing opportunities for social interaction
providing moral education

holding family day

counseling through psychiatrists

yoga, gym and spa sessions

movie ticket bookings, travel plans, gift deliveries

marriage leave, parental leave, maternity leave, pajeledtve and bereavement
leave

child care arrangements (vacation child care programmigg] care referral
services, child care network, work-based child care fosimgr mothers, family
room and telephone access)

providing elder care

in-house store/services
arranging vacation trips
conducting stress audit

hypnosis by expert

It is suggested that the IT Companies at their level shoyldotidiagnose the root
cause of conflict and then try to rectify the problem from itigim. Unrealistic targets,
communication gap, and negative motivation which are sdnteearoot causes, should
be avoided. It is advised not to stick with one or two techegjiknown to them or
practiced in their firm rather it is suggested to try otheermiatives mentioned above
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depending on the basic nature and root of conflict. It willkvout and as an organisation
it can manage the said conflict. However, all the factors taatse conflict among
employees may not be controllable for the organisationddeession, social demands
or other employees’ personal lives. Moreover, the causgsfiects of conflict are often
different for different employees. So, along with the origational level programmes, it
is important for the organisations to build awareness acd@age employees to adopt
conflict management techniques at their own individuallev# is also quite evident
that any organisational level intervention technique iswithout limitations in terms of
ensuring a long term healthy conflict-free work environmientts employees. Infact,
the role of organisations in conflict management is more @icdifator than anything
else. Therefore, managing conflict should be an equal redpibty of the individuals
as well.

An individual cannot change the world, but he can changedaistions to situations
by changing himself/herself. Understanding the individu@nflict level is the first
step towards successful conflict management. It involvesgrising the stressors or
the factors that causes conflict and affects health. Empkbohave to identify certain
conflict symptoms and relate it with the conflict situatioreythare going through.
Difficulty in sleeping, frequent burst of anger and depmssare common conflict
symptoms related to various conflict situations. Recoggisine conflict symptoms can
help people to keep conflict from snowballing to chronic framacute stage. It may also
prompt them to adopt life styles techniques of conflict mamagnt and seek medical
help when it becomes necessary. So, once the conflict leualdsrstood, next step is
to select a suitable conflict management technique. Therseuweral techniques that
help in conflict management today which includes anythingifyoga to aromatherapy.
Yoga includes postures (asana), breating (pranayamainadiation (dhyana). It helps
to increase the body awareness, releases muscular temsldnaeases coordination
between mind and body. Another technique getting poputheidaughter therapy’. No
one can deny that 'laughing is the best medicine’. In thig 2&stury life has become
too fast, too mechanical and somewhat over materialistiopfe often forget to laugh.
We must adopt humor as a part of our life to reduce stress. Igimpulcating a general
habit of being organised and managing time by prioritisiagkt according to their
importance takes a lot of pressure out of our daily lives.ides every individual has to
understand his own strengths and limitations and shouldtmiee beyond his capacity.
Adopting a healthy lifestyle means proper diet, routineegleregular exercises, and
taking some time out for ourselves for the things that we. liRat on the other hand,
taking to smoking or drinking may temporarily help one to eeypth stressful situations
but at the same time they do serious damage to our health lartheun.

Use of simple stress busters like listening to music, deegathing, drinking
sufficient water, indulging in leisurely activities and s, stop worrying and remain
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positive, taking breaks, talking with closed ones, playsnmgple games on computer
or cell phones, reading and sharing jokes with colleagues faends, taking a
shower, if possible, body massage and meditation (MamagéP/Recitation of Holy
Books, Recitation of Sacred Books) provides quick reliegtressful situations. It is
recommended that the IT Professionals as individuals captaghy one or more of
the above mentioned techniques to reduce the stress ldvel.alfact that the above
mentioned techniques are though simple stress manageewmiques and are very
helpful and effective at most of the times, still it is recoemded and advisable to seek
medical and specialist’s intervention in severe cases minct stress.

Directions for further Research

1. Study can be made for the employees of Domestic Call Ceatré International
Call Centres. A Comparative Study can also be done betwesam. th

2. The relationship between family-work conflict and jobisgfattion can be seen
for IT employees working at Off-shore projects.

3. The study can also be done at other geographical areakemddmparative study
can be made so as to find any differences in findings due to gpbigal change.

4. Similar kind of study can be made for the employees workingther sectors.

5. Comparative study can be done with respect to public saatb private sector in
various industries.

6. A comparative study can be made with special referencendey.

Conclusion

The main reason behind the development of family-work coni§i not always
the family itself as perceived by most of the employers. Irshaases the root cause
for this is emanating from work place in the form of its padisj procedures, rules
and regulations. These work-place factors does not all@eethployee to discharge
his family responsibilities to the required level which galirth to a slow poison
called family-work conflict which not only destroys the fdynenvironment but also
damages the work environment. Therefore, the organizatimve to understand
that their success largely depends on motivated and sdtisfigoloyees and their
motivation and satisfaction surely depends on balancirtheif family-life and work-
life. Therefore, the organizations should design theiigied, procedures, rules and
regulations in such a manner that it does not swallow the ihapp of employees’
families. Otherwise, the unhappiness of the employeesiiegwill slowly venture into



V. Mahmudul Hasan and T. Mohamed llyas 543

the employers’ families through the channel called Orgatios. Hence, the concept in
the IT sector calledork-From-Homeshould be insisted only if it is most urgent and
important because in most of the cases, this work-from-hoacemes the first step for
the development of Family-Work Conflict. Every IT companysld form a panel
with representation from employees at all levels, empleyadministrators, human
resource department, organizational psychologiststihemperts and if possible family-
members of the employees to evaluate their policies, puoresdrules and regulations
with this balancing perspective and redesign whereveetigea necessity. This will
definitely help the employees to manage majority of familyrkvconflict and pave
a way to get job satisfaction from them which will in turn helpe fulfilment of
organizational goals.
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Abstract

Market efficiency refers to the degree to which stock priaed aether securities

prices reflect all available relevant information. Mark#tceency was developed
in 1970 by economist Eugene Fama, whose theory of efficienkehaiypothesis

(EMH) stated it is not possible for an investor to outperfdirea market because
all available information is already built into all stockiges. Investors who agree
with this statement tend to buy index funds that track ovenalrket performance

and are proponents of passive portfolio management.

Keywords: EMH, IT, NSE, BSE and SENSEX.

Introduction

When money is put into the stock market, the goal is to geaexatturn on the
capital invested. Many investors try not only to make a pabfé return, but also
to outperform, or beat, the market. However, market effi;genchampioned in the
efficient market hypothesis (EMH) formulated by Eugene FamE070, suggests that
at any given time, prices fully reflect all available infortio& on a particular stock
and/or market. Fama was awarded the Nobel Memorial Prizecon&mic Sciences
jointly with Robert Shiller and Lars Peter Hansen in 2013céwing to the EMH, no
investor has an advantage in predicting a return on a stack pecause no one has
access to information not already available to everyore els

The nature of information does not have to be limited to fim@mews and research
alone; indeed, information about political, economic aadia events, combined with
how investors perceive such information, whether true arared, will be reflected in
the stock price. According to the EMH, as prices respond tmigformation available
in the market, and because all market participants are poittye same information, no
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one will have the ability to out-profit anyone else.

In efficient markets, prices become not predictable but@emdso no investment
pattern can be discerned. A planned approach to investrtigrgfore, cannot be
successful. Thisandom walkof prices, commonly spoken about in the EMH school
of thought, results in the failure of any investment strgtéat aims to beat the market
consistently. In fact, the EMH suggests that given the @atign costs involved in
portfolio management, it would be more profitable for an stee to put his or her
money into an index fund. Three identified EMH classificasiaim to reflect the degree
to which it can be applied to markets:

e Strong efficiency- This is the strongest version, which states that all infation
in a market, whether public or private, is accounted for itogls price. Not even
insider information could give an investor an advantage.

e Semi-strong efficiency- This form of EMH implies that all public information
is calculated into a stock’s current share price. Neithedamental nor technical
analysis can be used to achieve superior gains.

e Weak efficiency - This type of EMH claims that all past prices of a stock are
reflected in today’s stock price. Therefore, technical ysialcannot be used to
predict and beat a market.

In the real world, markets cannot be absolutely efficient boly inefficient. It
might be reasonable to see markets as essentially a mixtuvetls, wherein daily
decisions and events cannot always be reflected immedistiglya market. If all
participants were to believe that the market is efficientpne would seek extraordinary
profits, which is the force that keeps the wheels of the matketing.

In the age of information technology (IT), however, markatover the world are
gaining greater efficiency. IT allows for a more effectivaster means to disseminate
information, and electronic trading allows for prices tgustl more quickly to news
entering the market. However, while the pace at which weivecaformation and
make transactions quickens, IT also restricts the timekégdo verify the information
used to make a trade. Thus, IT may inadvertently result i édfgciency if the quality
of the information we use no longer allows us to make profiiegating decisions.

Statement of the Problem

Despite having many awareness programmes by Indian Stattkaiges, investors
associations and SEBI, there is a serious lack of awarenefgipublic and hence
awareness to the information has remained a big challengkete@fficiency of the
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Indian Stock Exchanges and to the investors themselves.etvihe access to these
programmes among students is very low due to either existehattendance fees or
timing or being selectively to some classes of audienceagspeto investors only.
Many researches had been made in market efficiency in Indiedbtyng on either weak
form of Efficient Market Hypothesis (EMH) or random walk hypesis of stock prices
and returns. The researchers used daily closing data fordiees suchas S & P NIFTY
(NSE) and BSE SENSEX in a specific period of time. This stuakse¢o address this

gap.

Significance of the study

The need for the study is to examine the extent of awarenesag@amanagement
students towards efficiency of the stock market as far asateegtaily exposed to various
business concepts not only from college curriculum but &sm social learning and
education programmes run by various capital market pp#ids.

Objectives of the Study
1. To examine the understanding of various concepts on stacket investments.

2. To evaluate the significance of information technologylifées on dissemination
of stock market news.

Methodology

The data used for this study is accompanied by primary andnsiecy data.
Primary data was obtained from management students froselketed sample list of
educational institutions. Whereas Secondary data waseelithrough journals, SEBI,
BSE, NSE annual reports, News Papers, Brokerage Firms RBepmd Reports from
World Federation of Exchanges.

Besides, the sample size for the study is 100. The respandeme selected using
stratified sampling, simple random sampling. The sampkeaia 00 is divided equally
to four colleges.

Review of Literature

Market Capitalisation is perhaps the most important adtein assessing the size
of a capital Market. Market Capitalisation equals to valfiéisted shares divided by
nominal GDP. The ratio has been widely adopted in the liteeads a stable measure
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of stock market efficiency for various reasons. First; it israxy of the sized of the
stock market which is positively correlated with the alititobilise capital and diversify
risk. Secondly, it is presumed to include firms past retaimedits and future growth
prospects so that a higher ratio to GDP signified growth proispand stock market

development (Levine and Zervos, 1998, Bekaert et al. 2001).

The key weakness of this ratio is that a high ratio solelyetrilsy appreciated value
of few firms with little or no change in the amount of funds elsand no change in the

Management Students’ Awareness on Stock Market Efficiency .

breadth of the stock market may be interpreted as Stock M&fkieiency. Growth in

the market capitalisation as a share of GDP is associat&dwiincrease in the number

of listed firms (Adelegan, 2008).

Results and Discussion

Chi-Square test was applied to find the significant associabietween two

variables by cross tabulating.

Age of the Respondents

18-21|22-25|26-29| 30 and| Total
above
Count 26 43 2 0 71
% within
Yes | respondent’s 81.3% | 72.9% | 100% | 0% | 76.3%
Financial College/University
Instrument Count 6 16 0 0 22
Traded % within
No | respondent’s 18.8% | 27.1% | 0% 0% | 23.7%
College/University
Count 32 59 2 0 93
% within
Total respondent’s 100% | 100% | 100% | 0% | 100%
College/University

Source: Primary Data

Table 1. Relationship of age and financial instruments traded inkstoarket Cross
Tabulation

Chi-Square Data

Value

df

Asymp Syg (2-sided

Pearson Chi-Squar

el1.438| 2

0.487
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Hqo: There is no association between age and awareness of irsttsitraded
Hi: There is association between age and awareness of finamstialrents traded.

Interpretation: The above table indicates that the value of Chi-Square 831 diegree
of freedom is 2 with P-Value 0.487 at 5 % significance levehc8ithe P-Value is greater
than 0.05, the Null Hypothesis is accepted. Hence, there significant association
between age and awareness of financial instruments trackolck market.

Gender
Male | Female| Total

Count 34 39 71

Stock Market | Yes | % within gender| 75.6%| 92.9% | 83.9%
is easy way to Count 11 3 14

mobilise funds| No | % within gender| 24.4%| 7.1% | 16.1%
Count 45 42 87

Total % within gender| 100% | 100% | 100%

Source: Primary Data

Table 2. Relationship between gender and stock market as easy way
to mobilise funds Cross Tabulation

Chi-Square Data
Value | df | Asymp Syg (2-sided
Pearson Chi-Square4.816| 1 0.028

Hqo: There is no association between gender and awareness ofisaoket as easy way
to mobilise funds.

Hi: There is association between gender and awareness of stokktras easy way to
mobilise funds.

The above table indicates that the value of Chi-Square 564 @egree of freedom
is 1 with P-Value 0.028 at 5 % significance level. Since thealR#¥/is less than 0.05, the
Null Hypothesis is rejected. Hence, there is associatitwdsen gender and awareness
of stock market as easy way to mobilise funds.
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Year of Study in MBA
I*“year| 1I*" year Total
Count 40 13 53
Follow Stock| Yes | % within year of Study] 51.9% 72.2% 55.8%
Market News Count 37 5 42
on Internet | No | % within year of Study| 48.1% 27.8% 44.2%
Count 77 18 95
Total % within year of Study, 100% 100% 100%

Source: Primary Data

Table 3. Relationship between year of the study and stock market mewaternet
services Cross Tabulation

Chi-Square Data
Value | df | Asymp Syg (2-sided
Pearson Chi-Squarne2.431| 1 0.119

Ho: There is no association between year of the study and avsr@fetock market
news via internet service.

Hi: There is association between year of the study and awarehsxk market news
via internet service.

Interpretation: The above table indicates that the value of Chi-Square &12degree
of freedom is 1 with P-Value 0.119 at 5 % significance levehc8ithe P-Value is greater
than 0.05, the Null Hypothesis is accepted. Hence, there &ssociation between year
of the study and awareness of stock market news via integnets.

Mann-Whitney U-Test

The Mann-Whitney U-test is a non-parametric test that adldwo groups or
conditions or treatments to be compared without making #sai@ption that values
are normally distributed. It measures distribution of twougps of independent variable
across dependent variable.

Ranks
Gender| N | Mean Rank| Sum of Ranks
Male | 49 43.09 2111.50
Level of Awareness Female| 47 54.14 2544.50
Total | 96

Source: Primary Data

Table 4. Distribution of level of awareness across gender
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Hqo: There is no difference between levels of awareness acrtasgorees of gender.

Hi: There is difference between levels of awareness acrosgorads of gender.

| Test Statistic I
Level of Awareness
Mann-Whitney 886.500
Asymp. Sig. (2-tailed 0.051

Interpretation: The above table indicates that the value of Mann-Whitney &k Te
is 886.500 with P-Value 0.051 at 5 % significance level. SitneeP-value is greater
than 0.05, the Null hypothesis is accepted. This meanshieadistribution of level of
awareness is the same across categories of gender.

Ranks
Follow Stock Market News on TV N | Mean Rank| Sum of Ranksg
Yes 42 53.90 2264
Level of Awareness No 54 44.30 2392
Total 96

Source: Primary Data

Table 4. Distribution of level of awareness across gender

Ho: There is no difference between levels of awareness anddstiio follow stock
market news on TV.

H.: There is difference between levels of awareness and atitufbllow stock market
news on TV.

| Test Statistic I
Level of Awareness
Mann-Whitney 907.000
Asymp. Sig. (2-tailed 0.093

Interpretation: The above table indicates that the value of Mann-Whitney &k Te
is 907.000 with P-Value 0.093 at 5 % significance level. SitneeP-value is greater
than 0.05, the Null hypothesis is accepted. This meanshieadistribution of level of
awareness is the same with those who follow stock market news/.
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Suggestions and Conclusion

So far as there is no significant association between vasahich as age, gender
and years of the study of the respondents against knowledhaveareness on the ways
to use to follow stock market news, knowledge of the commoaniinal instruments
traded, return on investment in the market in this study. ddethe study suggests that
all Indian stock exchanges and SEBI as they have taken upoanaate to promote
financial literacy to use various methods and approachegséghinating information
in order to bring more people into the folds of the financialkea

In reality, investors do not receive all information fregdlyey have to decide whether
and which information to Gather prior trading and investemsgl up staying afloat in a
sea of uncertainty which in turn affects their level of aweags. This study reveals that
majority of management students are more selective on vafalow stock market
news as they prefer newspapers and the use of internet semather than financial
news on TV. Also it has been revealed that they are aware afdiahinstruments
traded, returns on the investment in the market and theysestilat stock market is
one way among easy way to mobilise funds for companies taatpaithough they are
facing trouble to follow stock market news due to unaffoldaxpenses.

On the other hand the overall level of awareness is high thaudas been
contributed specifically by years of the study of the resgmtsi gender and
respondent’s college or University meanwhile age was rgtificant determinant on
it. Therefore, the study reveals that management studentsiare on the stock market
efficiency concept. This is the best indicator that Indiatktmarkets will continue to
grow and more important to be efficient.
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Abstract

This study describes the user awareness about the Librdripntormation Science
Seminars/Workshops conducted by the Department of Libaaiy Information
Science, Islamiah College (Autonomous), Vaniyambadi. sTgaper highlights
the response from the different types of participants fraffernt regions and
the topic which is highly responded by the Participants. I§bdocuses on the
funds mobilized from the various sources for the programniResponses from
the faculty of different subject disciplines, Library Stie professionals, research
scholars and students are also highlighted.

Introduction

Libraries play a central role in every academic institutido keep pace with the
rapidly growing and changing technology, the academidgtutgins are also adopting
the latest trends in the educational field. They need to affdifting, inspiring
and mind-expanding activities/opportunities to the studemmunity in order not
to be left behind in the competitive world. One can witnessea ef change in
teaching and learning methods. Some of the technologidshtne revolutionized
libraries include telephone, IVRS, internet, email, mel8MS, e-learning sources like
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CMS, digital library services, social net working toolsdilblog, facebook, twitter,
RSS Flicker, Cloud technology, automated library vendirgchines, mobile library
applications, lending e-books, online tutorial, webinar &he duty of the librarian is to
provide user education, orientation and create awareihesg the latest developments
among the library users so that they can make use of theyilbnare effectively and
efficiently. The advancements that are being made in all svafldife particularly in
the academic/research related sciences ultimately hakeath the end user through
programmes like conferences, seminars, webinars and hapks

In order to erase illiteracy, make India a literate counting Government/Private
organizations provide various educational facilitieselilNFLIBNET (INFormation
LIBrary NETwork, Ahamadabad), DELNET (DEveloping LibralyETwork, New
Delhi) and online resources from National Digital Libranjtiated by the University
Grants Commission established at IIT, Kharagpur. But daltdny of fate, that
there is not enough awareness among the educational fitsigu academicians,
research scholars, students and the library users absukribivledge treasure which
is available at their finger tips. To inform and transformntheve need to conduct
Seminars/Conferences/Workshops.

Department of Library and Information Sciences, Islamiali€ge has taken a lead
and arranged the following programmes in the previous year®pics related to the
academicia and research scholars.

Digital Resources and Publications

This was an UGC-Autonomous funded one day state-level vmogksonducted
on 24th October 2013 at Seminar Hall. There were three teahsessions and each
session was handled by an eminent scholar. The first sessisrchaired by Dr. T.
K. Thiruvengada Mani, Deputy Librarian, University of Madt The Second Session
was conducted by Dr. P. K. Mohamed Imran, Associate Profeistamiah College and
Mrs. Nallini Olivannan, Head - Legal operations, Books andblBhers Association,
Chennai chaired the Third Session respectively. The dehme of the First Session
wasICT & LIBRARY, Second was odournal Publications and the third one was on
Book publishing and Distribution. The following table highlights the statistical data
of the participants.
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| S No| Type of Participants | Total |
1 Research Scholars Local| 40
2 Research Scholars Outside 6
3 | Faculty Local 72
4 | Faculty Outside 16
5 Librarian 7
6 | Students 4
7 Others 1
| Total | 132 |
Table 1.

WEBINAR (Video Conferencing Seminar)

This was a Special Programme organized in the Multimedi§ Kémiah College
entitled N-LIST INFLIBNET-Springer Webinar (Video conferencing Seminar) on
12th December 2013. Discussions were held on two topicd ofiesonN-List Journals
followed by the second talk ddhodhgangaReservoir of Indian Theses. The following
table shows the active participation from the various segmef the academicia.

| S No| Type of Participants | Total |
1 Research Scholar M.Phil. Local 40
2 Research Scholar Ph.D. Local 1
3 Research Scholar Outside 0
4 | Faculty Local 40
5 | Faculty Outside 0
6 | Students 2
7 Librarians 1
8 | Others 5
| Total | 66 |
Table 2.

e- Resources for Education and Research

This was also an UGC Autonomous-Funded one day State-levear organized
on 9th March 2014 at Seminar Hall. There were two lectureigess One was
on N-List, IndCat & Vidwan(Expert data base in India) delivered by Dr. T. K.
Thiruvengadamani, Deputy Librarian, University of Madra3he Second session
was addressed by Prof. B. Jeyapragash , Department of Vilaraat Information
Science, Bharathidasan University on the topiResources with special reference to
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Shodhganga & OJASTable 3 lists out the number of participants from the vasiou
segments.

| S No| Type of Participants | Total |
1 Librarians 20
2 Research Scholars Ph.D| 18
3 Research Scholars M.Phj|l. 46
4 M.L.I.S. 10
5 | Students 16
6 | Others 1
7 | Faculty Local 14
8 | Faculty Outside 16
| Total | 131 |

Table 3.

Management of Cyber Information

This programme is also an UGC-Autonomous Funded State vawedshop held
on 19th February 2015. There were three Resource Persongredented the lectures.
First session was by Dr. Joyson Soundararajan, Senior riabraCMC, Vellore on
the topic ZOTERO Reference Manager followed by the Secofidita Dr. T. K.
Thiruvengadamani, Deputy Librarian, University of Madaasthe topic SOUL Library
Automation Software and the third was by Dr.Sarangapaniivessity Librarian,
Bharathiar University, Coimbatore who spoke on the topiteRd INFLIBNET in the
Digital Era. The following Table shows the number of catggwise participants in the
seminar.

| S No| Type of Participants | Total |
1 Librarian 6
2 Research Scholars Ph.D| 7
3 Research Scholars M.Phjl. 89
4 M.L.I.S. 1
5 | Students 0
6 | Others 5
7 | Faculty Local 21
8 | Faculty Outside 10
| Total | 132 |

Table 4.
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Virtual Libraries and Research Tools and Techniques

This is an UGC Sponsored one day National level Seminar ilalmotation with
Taramani Campus Library, University of Madras, Chennaaaiged on 22nd March
2015. There were Four lecture sessions in the seminar. $@&ssion was by Dr. S.
Humayoon Kabir, Associate Professor, DLIS, University afr&la, Trivandrum who
enlightened the audience on Virtual Libraries & Digitatioa of documents. Second
Session speech was delivered by Dr. B. Jeyapragash, DegpaifrLibrary Information
Science, Bharathidasan University, Trichy on the topicelRaice Management Tools
while the Third session which was a Paper Presentation 3esgas chaired by
Dr.T.K.Thiruvengada Mani, Deputy Librarian, University bladras. In the Fourth
Session Dr. R. Sevugan, Department of Library Informaticreisce , Pondicherry
University, Pondicherry shed light on the topic Open AccRgssources and writing
of Theses & Article. The following table lists out the numlzdrparticipants in each
category.

| S No| Type of Participants | Total |
1 Librarian 34
2 Research Scholars Ph.D| 18
3 Research Scholars M.Phjl. 59
4 | Students - UG 1
5 | Others 11
6 | Faculty Local 67
7 | Faculty Outside 16
| Total | 194 |

Table 5.

Harvesting Web Resources and Academic Publishing

| S No| Type of Participants | Total |
1 Librarian 35
2 | Research Scholars Ph.D{ 20
3 | Research Scholars M.Ph|l. 63
4 | PG Students 10
5 | Faculty Local 37
6 | Faculty Outside 35
| Total | 181 |

Table 6.
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This is again an UGC-Autonomous funded one day National Sami

conducted in collaboration with CHRISTIAN MEDICAL COLLEGKELLORE held

on 26 December 2015. There were three Sessions - First sega®on Harvesting
Web Resources by Dr. B. Jeyapragash, Department of Librdrfd@&mation Science,
Bharathidasan University, Trichy. The Second Sessioncspeas delivered by Dr.
R.Sevugan, Department of Library & Information Sciencendicherry University on

the topicAcademic Publishing

| S No | Type of Participants Total |
Research Scholans371 44 %
Librarians 98 12 %
Faculty 300 36 %
Students 46 8 %

Table 8.

S No | Year | Title of the Geographical | Financial Total No. of
Programme Coverage Assistance | Participants
1 2013 | Digital Resources State Level UGC
& Publications Workshop Autonomous 132
Fund
2 2013 | NList INFLIBNET Intra College | UGC
-Springer Webinar Level Autonomous 66
Fund
3 2014 | E-Resources for State Level UGC
Education & Research Seminar Autonomous 131
Fund
4 2015 | Management of State Level UGC
Cyber Information Workshop Autonomous 132
Fund
5 2015 | Virtual Libraries National Level| UGC
and Research Tools Seminar Autonomous 194
& Techniques Fund
6 2015 | Harvesting Web ResourcasNational Level| UGC
& Academic Publishing | Seminar Fund 181
Table 7.
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Categorywise Participants 2013-2015

B Research Scholars
H Librarians

i Faculty

B Students

Figure 1 Year wise Response : 2013 - 2015
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Figure 2 Year wise Response : 2013 - 2015
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The table 7 summarizes year wise various programmes, thettdremes, source
of funds, Geographical coverage and the total number ofgdéds present in each
programme. The most popular programme was the national ¥@€ sponsored
programme on Virtual Libraries and Research Tools and Tigdes held in 2015. It
attracted a total number of 194 participants.

Table 8 Shows the facts in figures:

e According to the Cumulative data from the year 2013-201%hésg response is
from Research Scholars which is 44%.

e Second highest response has come from the Faculty at 36%.
e Librarians occupy third place in the cumulative data wit®dl2

e Students response is the lowest i.e. only 8

SNo | Month Research Scholars  Faculty Librarians Students| Total
& Year Local Out Local| Out | Local | station
Station Station Station
1 | Oct2013| 38 5 72 9 3 - 5 132
2 | Dec2013| 18 - 40 - 1 - 7 66
3 | Mar2014| 64 - 10 10 5 15 17 131
4 | Feb2015| 94 - 19 7 3 3 0 132
5 | Mar2015| 67 2 67 12 4 30 12 194
6 | Dec2015| 80 3 35 19 5 29 10 181
Total 361 10 243 57 21 77 67 836
Grand Total 371 300 8 67 | 836 |
Table 9.

The table No.9 highlights the Cumulative data and Categasg Rarticipants during
the years 2013-2015. Total No of participants 836. Amongst the Local Research
Scholars were 366 while Outstation research scholars edumly 10 and the local
faculty participants numbered 243 and outstation facuiyrgéd 57, Librarians local
were 21 and from other districts 77 and the students paaticip was only 67.

Findings and Conclusion

Libraries are the heart of every academic Institution. Thiy a vital role in
the higher education and research arena. In this paper wethad to analyse the
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various programmes conducted by Islamiah College Libradgeu different heads viz.
geographical data, subjects dealt and the type of partitspd8ased on the analysis, it
is evident that research scholars and faculty members hese gositive response for
each programme. This study also reveals that every acadlestitation should conduct
the National/State level Library programmes to enhancetiosviedge of the faculty,
research scholars, Librarians, and update the studeniddaige. We need to elucidate
the current status and levels of LIS education, as well assegarch programmes being
offered by various universities in India. We should empsasi the need to maintain
uniformity and standard in LIS education and incorporatefgssional education that
provides training to future librarians to manage the limsmand information centres
effectively. It is the need of the hour that the academicitinsdns - be it Government
or Aided or Self finance, should support the Libraries/Lilanas to conduct programmes
like this. If this be done then definitely Higher Educatiord®esearch will get a boost
in India.
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