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From the Editors’ Desk . . .

It gives us immense pleasure to launch this new jourlmérnational Journal
of Science and Humanities(IJSH) - a new kind of peer reviewed research journal
published by Islamiah College (Autonomous), Vaniyambadgeatury old College
serving for the cause of education mainly for rural lot. Thdl€ie was started in
1919 by the philanthropists of Vaniyambadi who have fourthe/aniyambadi Muslim
Educational Societt’?MES). It was recognized as Post Graduate and Research Centre
during 1975 and 1986, respectively. Within the span of 3 des@&normous amount of
research work in the field of science and Humanities have theea by the scholars and
faculty that are recognized by various reputed journalt) bational and international.
The strength and vision provided by the teachers of the ygst's has gone into the
development of this journal and we believe that one can seeftbrt reflected in this
edition and in the impact it will have on the field.

Science and Humanities are two separate entities that egraplery distinct role
in bringing about the changes in the society. One of the kggatibes of research is
to unite and integrate the research articles related tm8eiend Humanities in a single
volume that can document and spark a debate on the reseau$etbon emerging
technology. First, we want IJSH to be the premiere Academd RResearch Journal.
We want it to look different, to be different, to be one jourtteat will be as dynamic as
the work going on in our disciplines, a rarity in academiclmibing. Second, we want
it to be a transporter for a new type of conversation aboutconity development and
its place in the academic review, promotion and reward @®c€hird, we want IJSH to
lead the way in redefining and integrating the Research andeXog in a new platform,
in which Scientists, Faculty, Students and Community catigiaate together.

The first issue has been very carefully put together covaaingnge of articles in
the field of Applied Mathematics, Nanotechnology, Compotal Chemistry, Medical
Biochemistry, Biotechnology, Languages, Commerce, Histony Bducation. The
contributions have come in not only from academics, but &sm very renowned
research institutions as well. We thank the Secretary @nigh college and the
Members of VMES, who had the vision to embark on this proj€uir sincere thanks
are due to the contributors who have contributed their rebeaork to this journal. We
also thank our Students and Research Scholars and those oheated transform us
vice versa. We look forward to our journey together as we ldgvISH into its fullest
potential.

The Journal is intended to run on a non-commercial and nofitgiole basis. The
entire funding for the execution of this IJSH is being takarecof completely by the
Vaniymabadi Muslim Educational Society.

Finally, we dedicate this work to the Almighty, who has giwgnthe strength and
capacity to carry out this project.

K. PREM NAZEER U. RIZWAN A. NOOR MOHAMED
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Abstract

In this paper some Bivariate Replacement Polidi#sN), (U,N), (T",N),
(U™, N) with NONN repair times wher& is the working age of the systeny, is

the number of failures of the systebi,is the cumulative repair time of the system,
T is the system replaced at the first failure point after the cumulative opgratin
time exceed§” andU ™ is the failure point just before the total repair time exceed
U are studied. Explicit expressions for the long run average cost fonttakels are
derived. Optimality conditions are deduced.

AMS Subject Classification: 60K10

Keywords: Geometric Process, NONN repair times, Optimal Replacement
Policy.

1. Introduction

The study of maintenance problem plays an important rolelialility. Most of
the maintenance models just pay attention on the internedecaf the system failure,
but do not on an external cause of the system failure. A syféduore may be caused
by some external cause, such as a shock. The shock modeldbéanwesuccessfully
applied to different fields, such as physics, communicagbectronic engineering and
medicine, etc. However, only a very few authors considerdéieriorating systems
interrupted by random shocks. In our model, the system \il| if the amount of
shock damage by one big shock exceeds a specific thresholthede models, the
shock is called a deadly shock if the amount of damage of theksto the system
exceeds a specific threshold so that the system will fails Kimd of shock models is
called an extreme shock model.Chen and2008] have considered an extreme shock
model and studied the maintenance problem uAd@olicy. Also an alternative repair
model, called theNegligible Or Non-NegligiblfNONN) repair times introduced by
Thangaraj and Rizwan [2001] is incorporated in this papeet@tbp an extreme shock
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model for the maintenance problem under some bivariatecepient policies. The
long-run average cost for a multistate degenerative systetar the following bivariate
replacement policie&l’, N) - policy, (U, N) - policy, (T, N) - policy, and(U~, N) -
policy are derived.Her&' is the working age of the systen, is the number of failures
of the system{/ is the cumulative repair time of the systeiit, is the system replaced
at the first failure point after the cumulative operatingdiexceedd” andU ™ is the
failure point just before the total repair time excéédExistence of optimality under the
aforesaid bivariate replacement polices are deduced.

The rest of the paper is organized as follows: In Section 2,gwe a general
description of the model. In Section 3, we derive explicipessions for the long-
run average cost per unit time for this model under the kavameplacement policies
(T,N), (U,N), (T*,N)and(U~, N). Finally, conclusion is given in Section 4.

Definition 1.1 If a repair to a system after failure is done in negligible @mnegligible
time, then it will be called a model witdONN repair times.

In this case, whenever the system fails, two possibilitiay arise: either, the repair
takes Negligible time with probability; or Non-Negligible time with probability — p.

2. The Model

We make the following assumptions about the model for a fngagenerative
reparable system subject to shocks.

2.1 At time t=0, a new system is installed. Whenever the systefs, faiwill be
repaired. The system will be replaced by an identical new some times later.

2.2 Once the system is operating, the shocks from the environareme according
to a renewal process. LeX,;, i = 1,2,... be the time intervals between the
(¢ — 1)-st andi-th shock, after th¢n — 1)-st repair. LetE(X;;) = A\. Assume
thatX,;, i =1,2,..., arei.i.d. sequences, for alle N.

2.3 LetY,;, i = 1,2,... be the sequence of the amount of shock damage produced
by thei-th shock, after th¢n — 1)-st repair. LetE(Y1;) = u. Then{Y,;, i =
1,2,...} are i.i.d. sequences, for all € N. If the system fails, it is closed, so
that the random shocks have no effect on the system duringpiae process.

In then-th operating stage, that is, after the— 1)-st repair, the system will fail,
if the amount of the shock damage first exce&d' M/, where0 < a < 1 and M
iS a positive constant.

24 LetZ,, n=1,2,... be the repair time after theth repairandZ,,, n=1,2,...
constitute a non decreasing geometric process With;) = ¢ and ratiob, such
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that0 < b < 1. N, (1) is the counting process denoting the number of shocks after
the (n — 1)-st repair.

2.5 Letr be the reward rate per unit time of the system when it is operaindc be
the repair cost rate per unit time of the system and the replaat cost ig?. The
replacement time is a random varialdevith £(Z) = 7.

2.6 The sequencefX,;, i = 1,2,...},{Y, i = 1,2,...},{Z,,n=1,2,...} and
7 are independent.

2.7 Assume thatF,,(¢) is the cumulative distribution of’,, = Z W; andG,(t) be

i=1

the cumulative distribution of;, = Z 7.

=1

2.8 Define

forn=12,....

2.8 The replacement polici€d”, N), (U, N), (T*,N), (U~, N) are adapted.

3. The Bivariate Policies with NONN repair times

3.1. The Policy(T, N)with NONN repair times

In this section, we study an extreme shock model for the reaarice problem
of a simple repairable system undé&r, N) policy. Let L, =min{l; Y,; > a" 'M}

Ln
and W, = ZXm-. Thus, L,, is the number of shocks until the first deadly shock

=1

occurred following the(n — 1)-st failure andZ, has a geometric distribution with
P{L, =k} =p,q.," ", k=1,2,...,wherep, = P{Y,; > a" M} andg, = 1 — p,.

1 , .
We haveE(L,) = —. Clearly, L, and{X,;, i« = 1,2,...} are independent, since

Pn
{Xni, i=1,2,...}and{Y,,;, i = 1,2,...} are independent. Now

Lp A
E(W,)=F (Z Xn> = B(L,)E(Xp) = —.

=1

DPn
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The distribution function ofV,, is F,,(-) Theworking ageT’ of the system at time is
the cumulative life-time given by

Un+l> Un+1 + Vn S t < Un+l + Vn+l

wherel,, = Z W; andV, = Z Z; andU, =V, = 0.
=1 i=1
By assumption,
E(&) = E(Z)P(Z,>0)+1P(Z, =0)

)
- pn—1 (1 _p)+p7

Let 737 be the first replacement time.In general for= 2,3, ..., let T,, be the time
between the(n — 1)-st replacement and the-th replacement. Thus the sequence
{T,, ,n=1,2,...} forms a renewal process. A cycle is completed, if a replacemse
done. A cycle is actually the time interval between the iltesian of the system and the
first replacement or the time interval between two conseeuéiplacements. Finally, the
successive cycles together with the cost incurred in eacle eyill constitute a renewal
reward process.

Let C(T, N) be the long run average cost per unit time. By the renewal ewar
theorem, the long run average cost per unit time under tHaagement policy(7’, N)
for a multistate degenerative system with NONN repair tingegiven by

the expected cost incurred in a cycle
the expected length of a cycle

E { (cZﬁn — T‘T> X(UN>T)} + ¢, E(Z)+
N N

E{<CZ§TL —TZWn> X(UN<T)} +R
n=1 n=1

- = T (3.1)

C(T, N)

wheren is a random variable denoting the number of failures befoeentorking age of
the system reachds WV is the length of a cycle ang(-) denotes the indicator function.
The length of the cycle under the replacement poliEyN ) is

n N N-1
- <T .S gn> X + (z W4y gn> \nen + 7
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wheren = 0,1,2,..., N — 1 is the number of failures before the working age of the
system exceeds. Now

(o] -
_ /OTE(i nUN:u) dFy(u)

N A T
= Z—/ udFy(u)
n=1 Pn Jo

whereF)(.) is then-fold convolution of F(.) with itself.

[(ge)er] - ()]

(ZE &) ) dFy(u)
b

N
Z n) XUNgT)|UN

W,
=1
Wl

0

/T

0

/T
T N—-1

— ;( 5_1(

0

~ 1
- Nzl(j_l(l—p)er) /OTdFN(U)
( (1-p)

) +p> APy (u)

<

3
Il

F

J

n—1

—-p +p) Fn(T) .

<

1

n

+ E(Z)

n N N-1
<T + Z €n> X(Un>T) (Z W, + Z §n> X(UN<T)
n=1 n=1 n=1

(Z fn) X(UN>T)]

N N-1
<Z Wi + Z fn) Xwy< n)Un =u
n=1 n=1

= E[Txwyst)]+E

E{E

b




3] Extreme Shock Maintenance Models

= TFN(T)+E

N-1
(Z §n> X(U,,L<T<UN)]
n=1

N T N-1 B
" ; p%/o udFy(u) + nz:l (5(;n1p) +p> Fy(T)+7  (3.2)

-1

k N
whereb = bi LetWy_,, = W,. ThenUy = U,, + Wx_,,. Moreover
b; J
i=1 ¢

Jj=n+1

U, andWy_,, are independent and

Hyu(t) = / T Hyo1 (alt — y)) dH(y), (3.3)

N k -1
. .. . Pi .
where Hy_,_,(t) is the distribution Of-ZrlXj and (ZI: a—2> —a. Since the
j=n 1=
distribution function ofX,,., is H(t) = F(a"t), equation (3.3) can be written, by
induction, asH y_,,(t) = Fy_,(a"t). Now

ZE[XXU5<<TV(UN)} = })([L1‘< 71<:lﬁz+_L®QV7n)

_ /0 ! /T o_o dH (1) dF ()

_ / Fyn(a(T = ) dF, (u),

0

so that equation (3.2) becomes

bn(sl (1—p) —I—p) /OTFN_n(a”(T —u)) dF,(u)
+é%/oTudFN(U)+§(bf_l(l—pHp) Fy() +7

_ /OTFN<U> du+NZ_1 (bni_l(l—p)w) Fy(T)

BE(W) = TFN(T)+Z(

+ Nzl p% (“bn_f’) + p) /T Fyon(a®(T — u)) dF,(u) + 7.

0
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The equation (3.1) then becomes

nz; (% —i—p) /0 Fn_n(a™(T —u)) dF,(u)
—rTFx(T)+e) (5(;;19) + p) Fn(T)
_rzpi TudFN(u)+R+cp7-
) = ] N-1 Bl |
TFN(T) + Y ((5(;;1]9) N ) (D)
N-1 )\_ (1 _p> T )
+ s p_n ( pn—1 +P> /0 Fy_n(a™(T —u)) dF,(u) + 7

(3.4)

Deductions

The long-run average co8{7', N) is a bivariate function iri” and N. Obviously,
whenN is fixed,C(T, N) is a function of". For fixedN = m, it can be written as

C(T,N)=Cn(T), m=1,2,....
Thus, for a fixedm, we can find 7, by analytical or numerical methods

such that C,,(7;,) is minimized. That is, whenN = 1,2,....m,...,
we can find 77,75, 75,...,T, ..., respectively, such that the corresponding
Ci(T7),Co(T3),...,Cu(Tr), ... are minimized. Because the total life-time of a

multistate degenerative system is limited, the minimumhef long-run average cost
per unit time exists. So we can determine the minimum of thgaun average cost per
unit time based o, (77), Co(T5),...,Con(Tr), ... .

Then, if the minimum is denoted by, (7:), we obtain the bivariate optimal
replacement policy7’, N)* such that
C((T,N)") = minCy(T;)
= mj\}n[mTlnC(T, N)]
< mj\i/nC(oo,N) =C(N™)
the optimal policy(7, N)* is better than the optimal polic¢*. Moreover, under
some mild conditions, Stadje and Zuckerman[1990] showaikih optimal replacement

policy N* is better than the optimal policy*. So under the same conditions, an optimal
policy (T, N)* is better than the optimal replacement policidéSandl™.
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3.2.  The PolicyU, N) with NONN repair times

In this section, we introduce and study a bivariate replaerpolicy (U, N) with
NONN repair times for the multistate degenerative systemieuwhich the system is
replaced at the time a¥-th failure or the total repair time exceetls whichever occurs
earlier. The problem is to choose an optimal replacementy®U, N)* such that the
long-run average cost per unit time is minimized.

3.2.1 The length of a Cycle and its Mean

Let U; be the first replacement time; in general for= 2,3, ..., let U, be the
time between thén — 1)-st replacement and theth replacement. Thus the sequence
{U,,n=1,2,...} forms a renewal process. A cycle is completed, if a replaceise
done. A cycle is actually the time interval between the iltesian of the system and the
first replacement or the time interval between two conseeuéplacements. Finally, the
successive cycles together with the cost incurred in eacle evyill constitute a renewal
reward process.

Let C(U,N) be the long run average cost per unit time under the bivariate
replacement policyU, N). By the renewal reward theorem, the long run average cost
per unit time under the replacement poli@y, N) for a multistate degenerative system
with NONN repair times, is given by

the expected cost incurred in a cycle
the expected length of a cycle

_ . -
E { (chn — TU> X(VN>U)} + ¢, E(Z)+
SR
E { (ngn _TZWTL) X(VNSU)} +R
n=1

= & S0 = (35)

C(U,N)

wheren is a random variable denoting the number of failures befoeentorking age of
the system reachds W is the length of a cycle ang(-) denotes the indicator function.
Thereforen =0,1,..., N — 1.

The length of a cyclél” under the bivariate replacement poligy, V') with NONN
Repair times is

N N-—1 n
W = (Z W, + Z fn) X(Vy<U) + (Z Wi + U) X(Vn>U) + Z,
n=1 n=1 n=1
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wheren = 0,1,2,..., N — 1 is the number of failures before the total repair time
exceedd/ andy.) denotes the indicator function. Now

N N
<Z Wn) X(VN<U)] = F {E (Z Wn> Xvy<0)|Un
n=1 n=1
WGy = u) G (u)

E

n=1
N U
= Z A udGy (u)
n=1 Pn Jo

whereGy(.) is then-fold convolution ofG(.) with itself.

<Z§n> X(VNSU)] = E{E

E

bn—l
n=1
Further
N N-1 n
EW) = E <Z W, + Z&) Xvy<vy | + (Z Wn+U> X0y | + E(Z)
n=1 n=1 n=1
N N-1
= F {E (Z W, + an) Xovy< )|V = u }
n=1 n=1
n
+E ZWnX(VN>U) + E [U xvyst)] + E(2)
n=1
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N by U N-1 5
; p_n/() udG () + ; (bn_l (1—1p) +p) G (U)
+ Z E (W,) Elxv,<v<vi)] + UGN (U) + 7, (3.6)

Let
N
=W
j=n+1

ThenVy =V, + Wx_,,. MoreoverV, andiWy_,, are independent and

Hyolt) = [ Hyaalalt = 9)dH (), (37)
0
N
where Hy_;_,(t) is the distribution of Z W;. Since the distribution function of
j=n+1
Xni1 1S H(t) = G(a"t), equation (3.6) can be written, by induction, s _,,(t) =
GN_n(CLnt).
Now
E[X(Vn<U<VN)] = V < U< V +WN n)

://UudHNn VdG (1)

_ / Gxn(a™(T = u))dG(u),

so that equation (3.6) becomes

B(W) = ipi / UudGN<u>+]:2§(bfl<1—p>+p) Gn(D)

N

*2% [ Gt [ Gea(T = )G +UC () + 7
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Now the equation (3.5) becomes

N_ll (5(;,;])) + p) Gn(U)

N\ T
A —
—r 5 o ), Gnon(a"U — u) dG,,(u)

n:lN )\ U
—rzp— uwdGn(u) + R+ cpT
C(U,N) = S - (3.8)

AU = [6(1—p)
o GN(U)du+z:1 —7 - +p ) Gu(U)

N U

+> - UG N_n(a(U = u)) dGy(u) + 7
n=1 " 0

Deductions

The long-run average coStU, N') with NONN Repair times is a bivariate function
in U and N. Obviously, whenV is fixed,C(U, N) is a function ofI". For fixed N = m,
it can be written as

C{UN)=Cnh(U), m=1,2....

Thus, for a fixedm, we can find U, by analytical or numerical methods
such that C,,(U) is minimized. That is, whenN = 1,2,...,m,...,
we can find U},U;,U;s,..., U, ..., respectively, such that the corresponding
Ci(U7),Co(Us),y .. .,Cru(U}), ... are minimized.

Because the total life-time of a multistate degenerativéesyss limited, the minimum
of the long-run average cost per unit time exists. So we ctarméne the minimum of
the long-run average cost per unit time basedgd’;), Co(Us),...,Cn(Up), ... -

Then, if the minimum is denoted by, (U;), we obtain the bivariate optimal
replacement policyU, N)* such that
C((U,N)") = minCu(U;)
= mj\lfn[mUlnC(U, N)J
< mj&nC(oo,N) =C(N")
the optimal policy(U, N)* is better than the optimal policly*. Moreover, under some
mild conditions, Stadje and Zuckerman [1990] showed thabptmal replacement

policy N* is better than the optimal polidy*. So under the same conditions, an optimal
policy (U, N)* is better than the optimal replacement policiésandU™.
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3.3.  The Policy(T*, N) with NONN repair times

It is a policy for which the multistate degenerative systanger which the system
will be replaced at the first failure point after the cumwlatoperating time exceeds
T or at the occurrence of th&-th failure, whichever occurs earlier. The technique
of replacingat the first failure point after the cumulative operating éinrexceeds a
predetermined valués used in Muth1977].

3.3.1 The Length of a Cycle and its Mean

The length of the cycle under the bivariate replacementpdi™, V) is

N N-1 n n
W = (Z W, + Z §n> X(Un<T) + <Z W, + Z fn—1) XWx>T) + 2,
n=1 n=1 n=1 n=1

wheren = 1,2,..., N — 1 is the number of failures before the total operating time
exceedsT.

The random variable has a geometric distribution given by

P(n:]) = P(WlST,WQST,...,WW,1ST,WW>T>; j:1,2,
= FIYT)F(T).

Sincen is a random variable,

[e.9]

E(n—1) = Y (j—1P(n=y)

J=1
o]

= F(T)) (j - HFN(T)

T)F
(1)

i

|

Lemma 3.1 The mean length of the cycle under the poli€y , ) with NONN repair
times is

=z

pov) = 32 | udFN(u)+% = 2 RT) - Fx(T)

n

N-1

+ Z; ( bfl 1-p)+ p) (1 =0)Fn(T) + bF(T)] + 7. (3.9)
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Proof. Consider

EW) =

(ZW + Z&) UN<T]
(z [253 5) N

+ E(Z)

}

n
(Z 5n—1> X(Un>T)

n=1

:E@

+E

n
Y Waxwysn | + B +E(Z2)

n=1

T N—-1

_ an / udFy (u / > B(e) dFw()

+ZEW\77_ —1)P(U, <T < Uy)

N-1
+ZE€nl U<T<UN)]
n=1

_ an/ udFy (u +Z(bn S(1-p +p> Fn(T)

F(T A
3 (1) = (D)

2

—~

+

ﬁjl‘
=z 3
D

+

(=) 9) IF(T) = Fy(D)] + 7

1

3
Il

which on simplification yields (3.9). This completes thegidrof the lemma. [ |

3.3.2 The Long-run Average Cost under Policy(T", N) With NONN Repair
times

By the renewal reward theorem, the long-run average costrpetime under the
bivariate replacement policF ", V) for a multistate degenerative system is given by

the expected cost incurred in a cycle
the expected length of a cycle

C(T* N) =
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N-1 N
E{(c §n—7’ZWn) wagT)} +R

n=1 n=1
n n
FE { (CZ En1— 1T Z Wn> X(UN>T)} + CpE(Z)
n=1 n=1 i

Using Lemma 3.1 and simplifying, we have the following résul

Theorem 3.1 For the model described in Secti@y under the assumptiorsl - 2.8
the long-run average cost per unit time under the bivarigg@acement policy7 ", N)
for a multistate degenerative system is given by

cUy(T,N) —rU(T,N) +¢c,7+R

C(TT N) = 3.10
(77 N) U (T,N)+ Uy(T,N) + 7 ’ ( )
where N1 . N
—~ A F(T) )\
U(T,N) = e dFy( — s — Fn(T
(TN = 30 | )+ i D (D) — P(T)
and i,
Uy(T,N) = Z(bnl ) [(1 = b)EN(T) + bE,(T)] .
n=1

The bivariate optimal replacement poli€y ", N)* is obtained in a manner similar
to that used for finding optimal policyT”, N)*.

3.4. The Policy(U ~, N)with NONN repair times

Under the policy U, V), we will replace the multistate degenerative system at
the failure point just before the total repair time excéédr at the occurrence of the
N-th failure, whichever occurs earlier.

3.4.1 Virtual Repair Times

In the policy (U, N), an optimal policy may be such that we will have to replace
the system, in the middle of a repair, after (sayhits of repair time. Then the question
naturally arises whether it would not have been more prdétabreplace the system at
the failure point itself, as we might have been saved theirepat. In fact, Stadje and
Zuckermar[1992] have proved for their policy/ thatif Y,'s areN BU E, then there is an
optimal replacement policy that does not replace at the imioita repair period. Since
no additional costs are involved for replacing at failureour policies, it is profitable
not to replace the system in the middle of an operating iaterv
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3.4.2 The length of a Cycle and its Mean

The length of a cycldV under the bivariate replacement poli¢y —, V) with
NONN repair times is

N N-1
<Z Wa + Z 571) X(vy<u) + (Z Wa + Z fn) X(vn>u) T Z,
n=1 n=1

wheren = 1,2,..., N — 1 is the number of failures before the total repair time exseed
Uandv = 0,1,...,N — 1 is the number of repairs before the total repair time is
expected to excedd. If V,, <U <V, forn=1,2,..., N — 1, thenU — V; will be

the virtual repair time.The random variabjdas a geometric distribution given by

Pin=j) = POV <T,Wy<T,... W, <T,W,>T); j=12,...
GITHG(U).

Sincen is a random variable,

E(n-1) = Z(j —1)P(n = j)

Lemma 3.2 The mean length of the cycle under polidy—, N) with NONN repair
times is

2 ]% —Gn(U —/ udG y(u
+Nz::1( +p) Gn(U)
%N (=) 2 ) (G0 = Gx@)] 4 7. (310)

Proof. Consider

N N-1
E (Z Wo+ ) €n> X(vy<t)| T
n=1 n=1

E(W) +E(2)

n v
<Z Wy + Z gn) X(Vn>U)
n=1 n=0
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N-1

_ ipi/ udG y (u +Z(bn51 1 )+p> Gn(U)

E ZWnX(VN>U) +FE an Xovasvy | + E(Z)
n=1 n=0
N A U
= ;p—n/o udGy(u +Z (b" U= +P) Gn(U)
N-1 N-1
+Y EW,)P Vot U< Vil + Y E(&)P(V, < U < Vi) + E(2)
n=1 n=0
N U N-1
= 32 [Cudtat) + Y (G- +0) Grit)
n=1 B )\ n=1 N
+Y ~[Gua(U) = G (U)] (&)E(W = 1) [Ga(U) = Gy(U)] + 7
n=1 " n=0
N \ U N-1
- nzlp_n/o udGy +;(bn - 1—p)+p) Gn(U)
N—-1 A
+ Z p_ [Gr1(U) = Gn(U)]
n=1 1"
N 1
This completes the proof of the lemma. [ |

3.4.3 The Long-run Average Cost under Policy(U~, N) With NONN Repair
times

By the renewal reward theorem, the long-run average costrpetime under the
bivariate replacement policy7 ~, N) for a multistate degenerative system is given by

the expected cost incurred in a cycle
the expected length of a cycle

c(U-, N)
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N-1 N
E{<CZ§n —TZWn> X(VNgU)} +R
n=1 n=1
v n
+E { (ngn—l - TZ Wn) X(VN>U)} + cpE(Z)
B n=0 n=1

N E(W)

Using Lemma 3.2 and simplifying, we have the following résul

Theorem 3.2 For the model described in Secti@y under the assumptiorsl - 2.8
the long-run average cost per unit time under the bivarig@acement policyU ~, N)

for a multistate degenerative system is given by

B Uy (U N)—rU3(UN)+c,mr+ R
CWU,N) = , 3.12
e NSRS AR 812
where
N-1 U N-1
A/ G(U) A
(UN) = 300 | udOnt) + 2 3 T G(U) ~ ()]
and

WON) = X (=) +2) [0 D6(0) + G (0]

n=1

The bivariate optimal replacement polity/ —, NV)* is obtained in a manner similar
to that used for finding optimal policy/, N)*.

4. Conclusion

Considering an extreme shock maintenance model for a naiétistegenerative
simple repairable system, explicit expressions for thegdnm average cost under
the bivariate replacement polici€g’, N), (U, N), (T",N), and (U, N)have been
obtained. Existence of optimality under these models haea lheduced.
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Abstract

Using the fixed point method, we prove the Hyers-Ulam stability of the following
additive-quartic functional equation

flx+2y) + f(z—2y) = f2z +y) + f(22 —y) — f(22)
= 7[f(z) + f(=2)] + 15[f(y) + f(-v)], (0.1)

for all z,y with z_Ly, in orthogonality spaces. Herk is the orthogonality in the
sense of Rtz.

AMS Subject Classification: 39B55, 47H10, 39B52, 46H25.

Keywords: Hyers-Ulam stability; orthogonally additive-quaric functional
equation; orthogonality space; fixed point method.

1. Introduction

Assume thatX is a real inner product space ajid X — R is a solution of the
orthogonal Cauchy functional equatigitz + y) = f(z) + f(y), (z,y) = 0. By the
Pythagorean theorerf(z) = ||z||* is a solution of the conditional equation. Of course,
this function does not satisfy the additivity equation gwdrere. Thus orthogonal
Cauchy equation is not equivalent to the classic Cauchy exuatia the whole inner
product space.
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The stability problem of functional equations originatedni a question of Ulam
[37] in 1940, concerning the stability of group homomorpimsin metric groups. Let
(G4, ) be a group and lgiG,, o) be a metric group with the metrif-, -). Givene > 0,
does there exist & > 0 such that if a mapping : G; — G, satisfies the inequality
d(h(z - y),h(z) o (y)) < eforall z,y € Gy, then there exists a homomorphism
H : G; — Gy with d(h(z), H(x)) < ¢ for all z € G,? The case of approximately
additive functions was solved by Hyers [14] under the asgiomphat G; and G,
are Banach spaces. In 1951 and in 1978, a generalized versitie theorem of
Hyers for approximately linear mappings was given by Aokidfhd Rassias [33]. The
stability problem of functional equations has been extatgiinvestigated by some
mathematicians (see [5, 17, 24, 25, 30, 34]).

There are several orthogonality notations on a real normpadesare available. But
here, we present the orthogonality concept introduceddiy B35].

Definition 1.1 ( [35]) A real vector space&X is called an orthogonality vector space if
there is a relationz_Ly on X such that

(1) L10,0Lz forall z € X;
(1) if x Ly andx,y # 0, thenz, y are linearly independent;
(7i1) xly, axLlbyforall a,b € R;

(1) if P is a two-dimensional subspace ®f then
(a) for everyx € P there exist® # y € P such thatr Ly,
(b) there exists vectors, y # 0 such thatr Ly andz + y_Lz — y.

Any vector space can be made into an orthogonality vectaresgave define: L0, 0 Lz
for all x, and definer Ly if and only ifz, y are linearly independent for nonzero vectors
x,y. The relationl is called symmetic if Ly implies thaty L« for all z,y € X.

The pair(X, 1) is called an orthogonality space. It becomes an orthogayalormed
space when the orthogonality space is equipped with a norm.

The orthogonal Cauchy functional equation

flx+y)=f(x)+ fy),z Ly (1.1)

in which L is an abstract orthogonally was first investigated by Guddelr Strawther
[13]. Ger and Sikorska discussed the orthogonal stabifith@equation(1.1) in [12].
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The orthogonally quadratic equation

flx+y)+ flz—y)=2f(z) +2f(y), v Ly

was first investigated by F. Vajzovic [38] wheXi is a Hilbert spaceY is the scalar
field, f is continuous and. means the Hilbert space orthogonality. Later, Drljevig [7]
Fochi [11], Moslehian [22, 23] and Szab [36] generalized thesult.

Let X be a set. A function : X — X — [0, 00| is called a generalized metric on
X if d satisfies

(1) d(z,y) = 0ifand only if x = y;
(2) d(z,y) = d(y,x) forall z,y € X,
(3) d(z,z) = d(z,y) + d(y,z) forall z,y, z € X.

We recall a fundamental result in fixed point theory.

Theorem 1.1 ( [2, 6]) Let (X,d) be a complete generalized metric space and let
J : X — X be a strictly contractive mapping with Lipschitz constank 1. Then
for each given element € X, either
d(J"z, J" M r) = o0
for all nonnegative integers or there exists a positive integey such that
(1) d(J"z, J" ) < 00,  VYn > ng;
(2) the sequencg/"z} converges to a fixed poigt of .J;

(3) yx is the unique fixed point of in the sety” = {y € X/d(J™x,y) < oco};
1
(4) dly,yx) < ;—d(y, Jy) forally € Y.

In 1996, Isac and Rassias [15] were the first to provide apgpica of stability
theory of functional equations for the proof of new fixed potheorems with
applications. By using fixed point methods, the stabilityljeons of several functional
equations have been extensively investigated by a numiaeitbbrs ( [3,4,8-10,18,21,
26-29, 31, 32)).

In [16], Jun and Kim considered the following additive fuoatal equation

flx+2y) + flx—2y) = fRx+y) + f(2x —y) — f(22). (1.2)
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It is easy to show that the functiofiz) = z satisfies the functional equatidmh.2),
which is called an additive functional equation and everjutsan of the additive
functional equation is said to be an additive mapping.

In [19], Lee et al. considered the following quartic funci@ equation

flx+2y)+ fle—2y) = fRx+y)+ f(2x —y) — f(22) — 14f(z) + 30f(y)(- )
1.

It is easy to show that the functiof(z) = 2* satisfies the functional equatign.3) ,
which is called a quartic functional equation and every sofuof the quartic functional
equation is said to be a quartic mapping.

This paper is organized as follows: In Section 2, we proveHpers-Ulam stability
of the orthogonally additive-quartic functional equati@nl) in orthogonality spaces
for an odd mapping.

In Section 3, we prove the Hyers-Ulam stability of the ortbioglly additive-quartic
functional equatiori0.1) in orthogonality spaces for an even mapping.

Throughout this paper, assume that, 1) is an orthogonality space and that
(Y, ]]]ly) is a real Banach space.

2. Stability of the Orthogonally Additive-Quartic Functional
Equation: An Odd Mapping Case

In this section, we deal with the stability problem for théhmgonally additive-quartic
functional equation

Df(z,y) == flz+2y) + flx —2y) — fQz +y) — f(2x —y) + f(22)
+71f (@) + f(=2)] = 15[f (y) + f(—v)]
forall z,y € X with z_Ly: an odd mapping case.

Definition 2.1 An odd mapping : X — Y is called an orthogonally additive mapping
if

fle+2y)+ flz—2y) = f2r+y) + f(2r —y) — f(22)
forall x,y € X withz_Ly.

Theorem 2.1 Let¢ : X* — [0, 00) be a function such that there existsanc< 1 with

olr,y) < 20¢ (5.5) 21)

forall z,y € X withz_Ly. Letf : X — Y be an odd mapping satisfying

I1Df(z,9)lly < w(z,y) (2.2)
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for all x,y € X with z_1ly. Then there exists a unique orthogonally additive mapping
A: X — Y Such that

1f () = Al@)]ly < p(z,0) (2.3)

2 — 2«
forall z € X.

Proof. Puttingy = 01in (2.2), we get

12f(z) = f(22)[ly < ¢(z,0) (2.4)
forall x € X, sincex_L0. So

1
< =
y 2

|10) - 372 < joto0) 25)

forallz € X.
Consider the set
S={h: X ->Y}

and introduce the generalized metric.$n

d(g, h) = inf{pe Ry - |lg(x) = h(z)]ly < pp(2,0), Voe X},

where, as usual, inp = +oo. Itis easy to show thdtS, d) is complete (see [20]).
Now we consider the linear mapping: S — S such that

1
Jg(a) = Sg(22)
forallz € X.

Letg, h € S be given such that(g, h) = ¢. Then

lg(z) — h(2)]ly < p(z,0)
forall z € X. Hence

L) = Thion)

59(20) = 3h(22)| < ap(e,0)

I0) = o)l = | )

forall z € X. Sod(g,h) = e implies thatd(Jg, Jh) < ae. This means that
d(Jg, Jh) < ad(g, h)

forallg,h € S.
1
It follows from (2.5) thatd(f, Jf) < o
By Theoreml.1, there exists a mapping : X — Y satisfying the following:
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(1) Ais afixed point of/, i.e.,
A(2z) = 2A(x) (2.6)
forall z € X. The mapping4 is a unique fixed point of in the set
M={geS:dh,g) <oo}.

This implies thatA is a uniqgue mapping satisfyin@.6) such that there exists a
u € (0, 00) satisfying

1f(z) = Alz)ly < pp(z,0)
forallz € X.

(2) d(J"f, A) — 0 asn — oo. This implies the equality

lim if(Q”x) = A(x)

n—oo 2N
forall x € X.
1 L . . .
3) d(f,A) < md(f, J f), which implies the inequality
d(f,A) < L
T2 2a

This implies that the inequalit§2.3) holds.
It follows from (2.1) and(2.2) that

: 1 n n
IDAG,)lly = lim = |Df(2"x. 2"yl

forall z,y € X with xLy. So DA(z,y) = 0 forall z,y € X with x Ly. Sincef is
odd, A is odd. Henced : X — Y is an orthogonally additive mapping, i.e.,

Alz +2y) + A(x — 2y) = AQ2z + y) + A2z — y) — A(2x)

forall z,y € X with x Ly. ThusA : X — Y is a unique orthogonally additive mapping
satisfying(2.3), as desired. |
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From now on, in corollaries, assume tfiat, 1) is an orthogonality normed space.

Corollary 2.2 Let6 be a positive real number anga real number with) < p < 1. Let
f: X — Y be an odd mapping satisfying

IDf G, u)lly <60 (1] +[lyll*) 2.7)

for all z,y € X with z1ly. Then there exists a unique orthogonally additive mapping
A: X — Y such that

[Edls

1) - A@)ly < 5

forall z € X.

Proof. The proof follows from Theorera.1 by taking¢(x,y) = 0 (||z||” + ||y||*) for
all z,y € X with z_Ly. Then we can choose = 27! and we get the desired resuli

Theorem 2.3 Let f : X — Y bea an odd mapping satisfyir{@.2) for which there
exists a functiom : X* — [0, co) such that

(@]
o(x,y) < 3¢ (22, 2x)

for all z,y € X with xLy. Then there exists a unique orthogonally additive mapping
A: X — Y such that

(07

I£() = A@)lly < 5

¢(x,0) (2.8)
forall z € X.

Proof. Let(S,d) be the generalized metric space defined in the proof of Thedre
Now we consider the linear mapping: S — S such that

forallxz € X. N
It follows from (2.4) thatd(f, J f) < 5 So

«

d(f, A) <

— 20

[\

Thus we obtain the inequalit§2.8). The rest of the proof is similar to the proof of
Theorenme.1. ]
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Corollary 2.4 Let# be a positive real number anda real number withp > 1. Let
f X — Y be an odd mapping satisfyir{@.7) Then there exists a unique orthogonally
additive mappingd : X — Y such that

6

1£(z) - A@)ly < 5

[E 158
forall z € X.

Proof. The proof follows from Theorerd.3 by taking¢(x,y) = 0 (||z||” + ||y||”) for
all z,y € X with z_Ly. Then we can choose = 2'? and we get the desired resuli

3. Stability of the Orthogonally Additive-Quartic Functional
Equation: An Even Mapping Case

In this section, we deal with the stability problem for théhaigonally additive-
quartic functional equation given in the previous secti@mmeven mapping case.

Definition 3.1 An even mapping : X — Y is called an orthogonally quartic mapping
if

flat2y)+ fle—2y) = fRx+y) + [z —y) — f(22) — 14f(x) + 30f(y)
forall z,y € X withz Ly.

Theorem 3.1 Let¢ : X* — [0, 00) be a function such that there existsan< 1 with

Ty
) < ]-6 (_7_>
o(r,y) < 16ap 55

forall z,y € X withz Ly. Letf : X — Y be an even mapping satisfyirfg0) = 0 and
(2.2). Then there exists a unique orthogonally quartic mapghgX — Y such that

1£) ~ Q)lly < ===z 0)
forall z € X.
Proof. Puttingy = 0in (2.2), we get
116/ (z) — f(27)[[y < o(z,0) 3.1)
forall x € X, sincez_L0. So

Hf($)—%f(2$) < 1—1690($,O) forall z € X.

Y
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Let (S, d) be the generalized metric space defined in the proof of Thedre Now
we consider the linear mapping: S — S such that

To(r) = 1g(2)

for all z € X. The rest of the proof is similar to the proof of Theoremn. ]

Corollary 3.2 Let# be a positive real number anga real number with) < p < 4.
Let f : X — Y be an even mapping satisfyirfg0) = 0 and (2.7) Then there exists a
unique orthogonally quartic mapping : X — Y such that

6

1@ = Q@)lly < =

(e
forall z € X.

Proof. The proof follows from Theorer.1 by takingo(x, y) = 60 (||x||” + ||y||*) for
all z,y € X with z_Ly. Then we can choose = 2°~* and we get the desired resuli

Theorem 3.3 Let f : X — Y bea an even mapping satisfyi@2)and f(0) = 0 for
which there exists a function: X? — [0, o) such that

(e}
o(z,y) < 1—690(23672?;)

for all z,y € X with xLy. Then there exists a unique orthogonally quartic mapping
Q@ : X — Y such that

1f(2) = Q@)ly < 5—qgz(:0) (3.2)
forall x € X.

Proof. Let (S, d) be the generalized metric space defined in the proof of Theore
Now we consider the linear mapping: S — S such that

Jy(x) := 16g (g)

forall x € X. N
It follows from (3.1) thatd(f, J f) < 16 So we obtain the inequality (3.2). The rest

of the proof is similar to the proof of Theore®nl. ]
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Corollary 3.4 Let# be a positive real number anda real number withp > 4. Let
f : X — Y be an even mapping satisfyirfg0) = 0 and (2.7). Then there exists a
unique orthogonally quartic mapping : X — Y such that

0

| f(z) = Q2)|y < » _ 16

"
forall z € X.

Proof. The proof follows from Theorer.3 by takingo(x, y) = 6 (||z||” + ||y||”) for
all 7,y € X with z_Ly. Then we can choose = 2*7? and we get the desired resuli

Let

RN R (. VIR (URY €.

Thenf, is an odd mapping anfl. is an even mapping such that= f, + f.. The above
corollaries can be summarized as follows:

Theorem 3.5 Assume thatX, 1) is an orthogonality normed space. lébe a positive
real number and a real number withD < p < 1orp > 4. Letf : X — Y be

a mapping satisfying(0) = 0 and (2.7). Then there exist an orthogonally additive
mappingA : X — Y and an orthogonally quartic mapping : X — Y such that

1) = Ae) = QW <8 (g1 + 15 ) el

forall z € X.
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Abstract

In this paper, we introduce some new ageing classes based on excd#s we
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1. Introduction

Reliability theory is a body of ideas, mathematical modeld arethods aimed
at predicting, estimating, understanding and optimizihg tife span and failure
distributions of systems and their components. Also, tvedl researchers to predict
the age-related failure for a system of given architecturg given reliability of its
components. The study of changes in the properties of a nwdkdo of great interest.

Accordingly, since the stochastic components of modelsluesrandom variables
the topic of stochastic orders among random variables @aymportant role in these
areas. Two such well-known stochastic orders are the iatel ¢n test transform order
and the excess wealth transform order. Kochar et al (20@&)duced excess wealth
transform and also known in literature as right spread ordet X andY denote two
random variables having distributiodsandG, respectively and denote by = 1 — F
andG = 1 — G their respective survival functions. Lét™' andG~' denote their
corresponding right continuous inverses. Moreover, weéwgé the term increasing in
place of non-decreasing and decreasing in place of noeasorg.
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A desirable property of excess wealth transform ordefing, ) is that it is location
independent. The excess wealth transform order has sephtations in reliability
theory. For example, iK' <., Y, then the lifetime of a series systemofndependent
components whose lifetimes are distributedXass less than that of a similar system
with independent components whose lifetimes are diseibasy’, in the excess wealth
transform order. More applications can be found in Kochaklar{2002) and Shaked,
Ahmad, Kayid and Li (2005). The rest of the paper is organggbllows: In section
2, we give some definitions of life distributions and relatedcepts that are needed for
further discussion. In section 3 characterization, inieact convolution, in section 5
mixture of distribution in section 6 formation of coherefisgstems Finally conclusion
is given section 7.

2. Definitions and Some Related Concepts

In this section we first give some known definitions and th€imde¢he new ageing
classes based an excess wealth transform order.

Definition 2.1 If X is a non negative random variable with an absolutely contusio
distribution functionF’, then thefailure rate or hazard rate of X att is defined as

") = S(~log(1—~ F(1))

which can alternatively be expressed as

P{t < X <t+At|X >t}

) = Altirlno At
_ 10 t>0
F(t) -

whereF’ = 1 — Fis the survival function and is the corresponding density function.

Suppose thatX and Y are non-negative random variables representing the life
lengths of equipments with respective distributidf{$) andG(t) and survival functions
F(t)=1-F(t)andG(t) = 1 — G(t). Let X, be the residual life of the equipment of
aget with distribution F;(X') and survival function

F(t+z) —
B — —F(t) , F(t)>0

=
=

—~
~

~—
Il
o
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Deﬂnition 22 X is said to smaller thary” in stochastic order, denoted byX < Y,
if F(z) <G(z),forall ¢

Definition 2.3 Let X and Y be the lifetime of two components with lifetime
distributions F' and G, respectively. ThernX is smaller thanY in the increasing
concave ordering, X <;., Y, if

/0 F(a)ydr < /0 Gy

forall t > 0, whereF (z) = 1 — F(x) andG(x) = 1 —G(z) are the reliability functions
of X andY respectively.

Definition 2.4 X is said to smaller the in total time on test transforrfiT TT) order,
denoted byX < Y, if and only if

forall p € (0,1).

Definition 2.5 X is said to smaller therY” in excess wealth transform order, denoted

by X <.. Y, if
/ F(t)dt < / G(t)dt,
F=1(p) G~1(p)

forall p € (0,1).

Definition 2.6 X is said to be smaller thak in excess wealth transform average order,
denoted byX <... Y, if

// dtdp<// t) dt dp
L(p)

Definition 2.7 A non negative random variabl& or its distribution F' is said to
be Increasing Failure Rate in Excess Wealth Transform order or equivalently

X € IFReW if
/ r(t)dt < / r(x +t)dt,
F=1(p) F=*(p)

forz > 0andforallp € (0,1).

forall p € (0,1).
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Definition 2.8 A non negative random variabl& or its distribution F' is said to be
New Better than Used in Excess Wealth Transform order denoted byX; <.. X
for t > 0, or equivalentlyX €¢ NBUeW if,

/ Flu+t)du < F(t) / F(u)du
F(p) F=1(p)

forall p € (0,1).

Definition 2.9 A non negative random variabl& or its distribution F' is said to be
New Better than Used Average in Excess Wealth Transform order, X; <.y. X,
or equivalentlyX € NBU AeW, if and only if

1 ] 1 [e9)
/ / F(u+t)dudp < F(t) / / F(u)dudp,
0 JE () 0 JF-1(p)

fort > 0andforallp € (0,1).

Definition 2.10 A non negative random variabl& or its distributions F' is said to
be New Better than Used of Second Order in Excess Wealth Transform order,
denoted byX, >;., X or equivalentlyX € NBUeW (2) if and only if

/Oo F(u)dugfoo Mdu

F=1(p) Fip)  F()
forallt >0,pe(0,1).

Definition 2.11 A random variableX or its distribution F' is said to beDecreasing
Cumulative Conditional Survival in Excess Wealth Transform order, or
equivalentlyX € DCCSeW, if

F(t) / F(ty +u)du < F(ty) / F(t, + u)du,
F~1(p) F=1(p)

forallp € (0,1)and0 < t; <t < 0.

3. Characterization

We consider the ageing classes NBU, NBU(2), NBUA, DCCS in exeesalth
transform order class of life distributions, their residifa at fixed and at random times.
These results offer more insight into the structure of tlgsses.
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Theorem 3.1 F'is NBUeW if and only ifX; <., X, fort > 0.

Proof. Consider o oo
XtSeWX <~ Ft()du < /

= / t+u du < / F(u) du
F=(p)

= / F(t+u)du < F(t)/oo F(u) du,

N

for p € (0, 1). It follows that F' is N BUeW and the proof is complete. [
Theorem 3.2 F'is NBUAeW if and only iX; <... X, fort > 0.

Proof. Consider

Xi <ewa X <— / / u)dudp < / / u) du dp
1 00 F
<~ / / M dudp < / / u) du dp
o Jrw  F(1)
1 00 o . 1 00 o
= / / F(t4+u)dudp < F(t)/ / F(u) du dp,
0o JF'(p) 0 JF-1(p)

forp € (0,1). It follows that F' is N BU AeW and the proof is complete. [
Theorem 3.3 F'is NBUeW(2) if and only iX; >;., X, fort > 0.
Proof. Consider

X Zew X <— / Fy(u) du / F(u) du
F-1(p) F=1(p)

= / M du > / F(u) du
Fp)  F(1) F1(p)

= / F(t+u)du > F(t) / F(u) du
Lp F=1(p)

v

Substituter = F~*(p) in the above inequality and simplify we obtain

/Ox F(t+u) du> F(t) /Ox F(u) du,

forp € (0,1). It follows that 7' is N BU(2) and the proof is complete. |
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Theorem 3.4 F'is DCCSeW if and only iK;, > X,, fort; to > 0.

Proof. Consider

th Zew th = / Fh (u) du Z / FQ (u> du
F~1(p) F=1(p)
© F © F
<= / M du > / M du
Fip)  F(t) Fp) F(l2)

— F(tz)/oo F(t; +u)du > F(tl)/oo F(ty + u) du,

F-1(p) F~1(p)
forp € (0, 1). It follows that F' is DC'CSeW and the proof is complete. [
Remark. By reversing the inequalities in the above theorems, theimhte

characteristic results of the corresponding negativerggelasses.

4. Convolution

Convolution of life distributions for ageing class is ofteaigh much attention.
The ageing classes based on excess wealth transform omlericsed under this
operation. In the next theorems we establish the closuneeptyp of the ageing classes
NBUeW, NBUAeW and DC'C SeW under convolution.

Theorem 4.1 Supposé™ (-) and F»(-) are two independent NBUeW life distributions.
Then their convolution is NBUeW.

Proof. The survival function of the convolution of two life disttition ' (-) and F'5(+)
is

F(t+u) = /Oofl(t +u — z) dFy(u)

Consider
/ F(t+u)du = / Fi(t+u—2) dFy(2) du
F ' (p) F'(p) Jo
= / / Fi(t+u—2)du
0 F;(p)

< /Ooofl(t)/oo F(u— 2) du dFy(2)

dFs(z)

F=1(p)
- Fl(t)/ / Fi(u— z) dFy(2) du
F~1(p) /0
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< F(t) /00 F(u) du.

F=1(p)

The first inequality is becausE, (-) is NBUeW and the last inequality follows from
the fact thatF; < F. This proves that'(-) is alsoN BUelV. [

Theorem 4.2 SupposeF';(-) and F(-) are two independent NBUA in excess wealth
transform order life distributions. Then their convolutics NBUAeW.

Proof. The survival function of the convolution of two life disttition F'; (-) and F5(-)
IS
Ft+u) = / Fult +u— =) dFy(u)
0

Consider

/Ol/l;(mf(uﬁ) dudp — /1/;O(p)/oofl<u+t—z) dFy(2) du dp
_ / // Fr(u+t—2) dudp dFy(2)
< [ TR / /F | Filum ) dudpdr)
_ R /1 /Ool(p) /OOE(U—Z) AFy(2) du dp

rof [ rirm

The first inequality is becaudg, (-) is NBU AeW and the last inequality follows from
the fact thatF; <y, F. This proves thaf'(-) is alsoN BU AeW. [

IN

5. Mixture of Distributions

Mixture of distributions arise naturally in a number of eddility situations. More
generally, the distributions being mixed may be uncountatinite in number. Let
{F,} be a set of life distributions, where the indexs governed by the distributio.
Then the mixturer of F,, is given by

F(z) = /000 F,(z) dG(a).
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Theorem 5.1 The NBUeW class is preserved under mixture .

Proof. SupposeF,, is N BUeW. Then their mixture is

Consider
/ Flt +u) d :/ U Folt +u) dG(a )}d
F N (p) (p)
_ / / (1) dG(a) du
< F / / F(u) du dG()
7ol [
< F / F(u
It follows that NBUeW class is closed under mixture of distitions. [ ]

Theorem 5.2 The NBUAeW class is preserved under mixture .

Proof. SupposeF,, is NBUAeW then their mixture is
Fz) = / Fo(z) dG(a).
0

Consider

/;/;(mf(uﬂ)dudp _ //1(p)/ (w4 ) dGo(2) du dp

_ / // (w4 1) du dp dGo(a)
o[ [ [ s
ol [ s
< //l(p) u) du dp

It follows that NBUAeW class is closed under mixture of disitions. ]
Remark: The DCCSeW class is not preserved under mixture.

IA
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6. Formation of Coherent Systems

In this section, we deduce the preservation propertiesroésageing classes based
on excess wealth transform order.

Let X;, X,,... be a sequence of independent and identically distributed.]i
random variables andvV be a positive integer valued random variable which is
independent of eack;. Let

XI:N = min{Xl,Xg,...,XN}
XN:N = maX{Xl,XQ,...,XN},

The random variables(;.y and X y.y arise naturally in reliability theory as the
lifetimes of a series and parallel systems, respectivelth the random numbenN
of identical components with lifetime&X;, X5, ..., Xy. In life-testing, if a random
censoring is adopted, then the completely observed datdittda a sample of random
size, sayXi, Xs,..., Xy, Wwhere N > 0 is a random variable of integer value. In
actuarial science, the claims received by an insurer in &icetime interval should
also be a sample of random size atidy.y denotes the largest claim amount of the
period. Also X;.y arises naturally in survival analysis as the minimal swavivme
of a transplant operation, wheré of them are defective and hence may cause death.
Some authors have made efforts to investigate preservatogerties of some stochastic
orders under random minima and maxima while other have cahtineir attention
on investigating behavior of ageing properties in cohestnicture, parallel (series)
systems, convolution, mixture and renewal process (seske®h(1975), Bartozewicz
(2001), Li and Zuo (2004) and Ahmad and Kayid (2004)). Ahnetdil, (2005) have
introduced and studied the new better than used in totaldimtest transform ordering
class of life distribution.

In the following, we present the preservation results f@ i’ ReW, NBUeW,

NBUAeW andDCCSeW classes under formation of random maxima and minima.

Theorem 6.1 Let X, X, ... be a sequence of independent and identically distributed
random lives andV be independent ofs. If X, is IFReW, themax{X;, X»,..., Xy}
is also IFReW.

Proof: The proof is an immediate consequence of the result by Ga8%P]. ]

We now recall the following result about the preservatiothef TTT order and the right
spread order (See Li and Zuo (2004)).
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Theorem 6.2 Let X, X5,... and Y;,Y,,... be a sequence of independent and
identically distributed random variables, an¥l is independent ofX/s and Y/s are
both non-negative and with common left end point O, tRer<,,,, Y;, fori =1,2,...,
implies

max{ Xy, Xo, ..., Xy} <ew max{¥3,Ys, ..., Yy}

Theorem 6.3 Let X1, X5, ... be asequence of i.i.d random lives, aNde independent
of X's. If X, is NBUeW, themax{X;, Xs,..., Xy} is also NBUeW.

Proof. SinceX; is NBUeW, then for alk > 0, we have
(X5); <ew Xi, for all ¢>0.

By Theorem 6.2, we have,

max{(X1)s, (X2)e, -+, (XNt} <ew max{Xy, Xo,..., Xn}, for allt > 0.
According to Pellerey and Petakos, (2002), we have

max{(X1)e, (Xo)s, .-, (Xn)e} 2 (max{Xy, Xo,...,X,}),, forallt>0
it holds also that

max{(X1)r, (Xo)p, ..., (Xn)e} 2 (max{Xy, X5,...,Xn}),, forallt>0
and hence

(max{X1, Xo,..., Xn}), <ew max{Xi, Xo,..., Xn}, for all ¢t > 0.

It follows that,max{X;, Xs, ..., Xy} is NBUeW and completes the proof. [

We now give a result about the preservation of excess weatitage order.

Theorem 6.4 (Li and Zuo (2002)) Let X1, X5,... and Yy, Y5,... be a sequence of
independent and identically distributed random variabbesd V is independent ok’ s
andY;s are both non-negative and with common left end point QX;If<.., Y;, for
1=1,2,...,then

max{ Xy, Xo, ..., Xn} <ewa max{¥7,Ys, ..., Y}, N > 1.

We shall now prove the following.



U. Rizwan and B. Towfeeq Ahmed 43

Theorem 6.5 Let X, Xs, ... be a sequence of i.i.d random lives, aNds independent
of Xs. If X; is NBUAeW, themmax{X;, X», ..., Xy} is also of NBUAeW.

Proof. If X; is NBUAeW, then for allt > 0,
(X3); <ewa Xi for all t>0
and by Theorem 6.4, we have, for ali> 0
max{ X1, Xo, ..., Xn} <ewa max{Xy, Xo,..., Xy}
For any integer > 1 and fort > 0, it holds that
(max{(X1)s, (X2)i, .-, (Xn)e}) Z (max{ Xy, Xo, ..., X, }),

SO
(max{X1, Xa,..., Xn}), <ewa max{Xi, Xo,..., Xn}, fort > 0.

It follows thatmax{ X7, X5, ..., Xy} is NBUAeW and the proof is complete. [ ]

Theorem 6.6 Let X1, X5,... be a sequence of independent identically distributed
random lives andV be independent of /s. If X; is IFReW, themax{X;, X»,..., Xy}
is also IFReW.

Proof. The proof is an immediate consequence of the result by Ga89P]. ]

The following lemma is due to Franco et al (2001) and is usefuproving the closure
property of certain ageing class.

Lemma 6.1 Let {X;, X,,..., Xy} and {Y7,Y5,..., Yy} be two sets independent
random variables. IfX; <;.,, Y;foralli = 1,2,... ntheng(X, Xo,..., Xn) <ic
g(Y1,Ys,, ..., Yy) for all increasing and concave components funcgon

Theorem 6.7 Let X1, X,,... be a sequence of independent identically distributed
random lives andV be independent oX’'s. If X; is IFReW(2), forali = 1,2,...,n,
thenmin{ X, ..., Xy} is also IFReW(2)

Proof. By the definition of IFReW(2), we have

(Xi)t, Ziew (Xi)ty for all 0 <t <ty
Using increasing and concave componentwise function

9(X1,..., X)) =min{Xy,..., X, },

Lemma 6.1 yields
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min{(‘Xl)tlv (XQ)tu SRR (XN>t17 } Zic min{<X1)t27 (XQ)tzv SRR (XN>t27}

forall0 <t < ty.
According to Pellerey and Petakos (2002), we have

min{(X1)s, . .., (Xn ) }2 (min{(Xy),. .., (Xn)}),

so that
(min{Xl, e 7XN})t1 Zicv (min{Xl, ceey (XN)})tQ
consequentlymin{ X, ..., Xy} is IFReW and the proof is complete. [

Theorem 6.8 Let X1, X,,... be a sequence of independent identically distributed
random lives andV be independent oks. If X; is DCCSeW, for alt = 1,2,...,n,
thenmin{X;,..., Xy} is also DCCSeW .

Proof. By the definition of DCCSeW, we have
(Xi)t1 Zicv (Xi)tz

forall 0 <t; < ts.
Using increasing and concave componentwise function

g(X1, ..., X)) =min{Xy, ..., X, },

Lemma 6.1 yields

min{(Xl)tU (XQ)tU SRR (XN)t17 } Zicy min{(Xl)tzv (XQ)th SRR (XN>t2> }

forall 0 <t < ts.
According to Pellerey and Petakos (2002), we have

min{(X), ..., (XN)t}SZt (min{(X1),..., (Xn)}),

so that

(min{ X, ... >XN}),51 >ieo (min{ Xy, ..., (XN)})t2
consequentlymin{ X7, ..., Xy} is DCCSeW and the proof is complete. ]
Theorem 6.9 Let X, X5,... be a sequence of independent identically distributed

random lives andV be independent oK's. If X; is NBUeW for alli = 1,2,....n
thenmin{ Xy, Xs,..., Xy} has the NBUeW(2).

Proof. The proof is on similar lines to that of Theorem 6.8 and is tedit
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7. Conclusion

In this paper, some ageing classes based on excess wealsfotra order is
introduced. We present the characterization of the agdagses defined in terms of
Excess Wealth Transform order. Preservation propertiéseoéxcess wealth transform
order under some reliability operations for the newly idtroed ageing classes are
derived.
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1. Introduction

We introduce the concepts of aging class like BNBU (BivariagvNBetter than
Used), BNBUE (Bivariate New Better then Used Expectation), BIFBUBivariate
New Better then Used Failure Rate), with have played an impbrtae in survival
analysis. It covers most of results in the literature pan to ageing classes and
bivariate life distributions; so it can be regarded as a camdpum of ageing concepts.
And will be useful to researchers in reliability enginegriand other disciplines,
bivariate ageing concepts have already appeared in tihatlite for a long time.

The following aspects of bivariate ageing concepts will besidered in this section.
Bivariate reliability classes
Bivariate NBU
Bivariate NBUE
Bivariate NBUFR
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We introduce concepts of some aging class and we give therpeg®n properties
of this class under reliability operations. It has been tbwery useful to classify
bivariate life distributions using the concept of Stoclastdering. For a review of
the ageing classes, we refer to Rizwan and Kasthuri (2011)

2. Definitions and Some Related Concepts

In reliability theory, ageing life is usually characterizby a nonnegative random
variablez > 0 with cumulative distribution function (cdf}’(-) and survival function
F(-) =1— F(-). For any random variabl, let

X =Z2[X -t X>t], te{z: Flz) <1}

denote a random variable whose distribution is the sameeasathditional distribution
of X — t given thatX > ¢t When X is the lifetime of a deviceX, can be regarded as
the residual lifetime of the device at timmegiven that the device has survived upto time
t. Its survival function is

—, . Ft+uz)
Ft(x) - F(t)

., Ft)>0
whereF'(z) is the survival function ofX'
Remark. If F(-) is an exponential distribution thei,(z) = F(z)

Definition 2.1 A bivariate random variable(X;Y) or its distribution F(t,s) is
Bivariate New Better than Used if,

/ / t+a: )dsdt

Definition 2.2 A bivariate random variabléz; y) or its distribution F (¢, s) is Bivariate
Increasing Failure Rate if,

is decreasing i, y.

(7)
(i7)

T
/—U+U2 / / r(z,y) dx dy is increasing in t > 0,

/ / r(x,y)dx dy is increasing in u > 0,

~ é‘
+
c
[N}

_ S0

P

'11
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Definition 2.3 A bivariate random variable(X;Y) or its distribution F(t,s) is
Bivariate New Better than Used if,

/ / F(z+ty+s)dsdt < F(x,y) for =, vy, t, s>0.
o Jo

Definition 2.4 A bivariate random variable(X;Y) or its distribution F(t,s) is
Bivariate Harmonic New Better than Used Expectation if,

o0 OO_ t
/ / F(z,y)dzxdy < pexp [—( +S)] for t >0, s>0.
t s :u

Definition 2.5 A bivariate random variable(X;Y) or its distribution F(¢,s) is
Bivariate New Better than Used Failure Rate if,

r(0,0) < r(z,y).

Definition 2.6 A bivariate random variable(X;Y) or its distribution F(t,s) is
Bivariate New Better than Used Failure Rate Average if,

1 t s
T(O,O)gﬁ//r(x,y)dydx; 0<t<oo; 0<s<o0.
o Jo

Definition 2.7 SupposeX; and X, are non-negative random variables with respective
distributions £ (-) and F»(-) then,

F(tl, tg) = / Fl (tl — U, tQ — U) dFQ(U, U)

—00

is the convolution of'; and F's.

3. Convolution

Convolution of Bivariate distributions for certain class fea paid much attention.
The BNBU, BNBUE and BNBUFR classes are closed under this operaln the next
theorems we establish the closure property of BNBU, BNBUE an@BRR under
convolution.

Theorem 3.1 Suppose F,(-,-) and Fy(-,-) are two independent BNBU life
distributions. Then their convolution is BNBU.
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Proof. The survival function of the convolution of two life disttibon 7, and F'5 is

F(tl, tg) = / Fl(tl —Uu, tg — U) d?g(u, 'U)

o0

Consider

F(x—i—tl,y—l—tg) = / Fl(x—l—tl—u,y—l—tQ—v) dFQ(U,U)

—00

IA

/ Fi(z,y)Fi(t; — u, ty — v)dFy(u,v)

Fl (.Z‘,

) /_OO Fi(ty —u,ty —v) dFy(u,v)

o0

= Fi(z,y)F(ty,t2)

< F(x,y)F(t1,ts)

The firstinequality is becausl@is BNBU and the last inequality follows from the fact
that F'; <, F. Thus prove thaf' is also BNBU. [ |

Theorem 3.2 Suppose Fi(-,-) and Fy(-,-) are two independent BNBUE life
distributions. Then their convolution is BNBUE.

Proof. The survival function of the convolution of two life disttition F'; and F'5 is

F(tl, tg) = / Fl (tl — U, tg — U) dFQ(U, U)

—00

Consider

/Ow/omf(x—l—t,y—l—s)dtds
_ / / V :r—l—t—uy+s—v)dF2(uv)}dtds
— /Z {/Om/oooﬁl(x—}-t—u,y—i-S—U)dtds}dﬁg(u,v)

< / Fi(x —u,y —v)dFy(u,v)

= F(z,y)

The first inequality is becausg, is BNBUE and the last inequality follows from the
fact thatF'; <, F'. Thus prove that’ is also BNBUE. [ ]
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Theorem 3.3 Suppose F';(+,-) and Fy(-,-) are two independent BHNBUE life
distributions. Then their convolution is BHNBUE.

Proof. The survival function of the convolution of two life disttibon 7, and F5 is

[e.9]

F(tl, tz) = / Fl (tl — U, t2 — ’U) dfg(u, U)

—00

Consider

[ [Py = [T [T R vy i) sy
_ /: Utm/:ofl(x—u,y—v)dxdy] dF5(u, )

< /m [t exp [ﬁ} dFy(u,v)

—00

— exp {‘“T“)] /_ " dFy(u,v)

o0

t

il

The first inequality is becausg, is BHNBUE and the last inequality follows from the
fact thatF'; <, F'. Thus prove that’ is also BHNBUE. [ ]

Theorem 3.4 Suppose F'i(-,-) and Fy(-,-) are two independent BNBUFR life
distributions. Then their convolution is BNBUFR.

Proof. The survival function of the convolution of two life disttition F'; and F'5 is

(e 9]

F(tl, tg) = / Fl (tl — U, tg — U) dFQ(U, U)

—00

Consider

o0

F(0,0) = /_ Fi(—u, —v) dFy(u,v)

e}

The first inequality is becausg, is BNBUFR and the last inequality follows from
the fact thatt'; <,; F'. Thus prove that’ is also BNBUFR. [ ]
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4. Conclusion

In this paper, we introduce and investigate the propertiesgong classes. The
properties of on aging classes of the stochastic life-timdeils are transformed into the
corresponding Bivariate properties.

References

ABOUAMMOH, A.M. AND A.N. AHMED, (1990), The class of better failure rate at a
Specific AgeDirasat, Ser. B.17, 27 — 37.

ABOUAMMOH, A.M. AND A.N. AHMED AND A.M. BARRY, (1993), Shock models
and testing for the renewal remaining life clasdéiroelectronics & Reliability
33, 729 — 740.

ABOUAMMOH, A.M. AND M.I. HENDI, (1991), Shock models with renewal failure
rate properties, Statistische Hefe3@, 19 — 34.

AHMAD. |, M. KAYID AND X. LI, (2001), The NBUT class of life distributions,
IEEE Trans. ReliabilitySep,54 (3), 396 - 401.

BAu, A.P., N. BBRAHIMI AND B. KLEFSJQ (1983), Multivariate harmonic new better
than used in expectation distributior&;and. J. StatisfiO, 19 — 25.

BAsSSAN, B AND F. SP1zzICHINO,(1999), stochastic comparison for residual lifetimes
and Bayesian notions of Multivariate Agingdvances in Applied Probabiliti1,
1078 — 1094.

BASSAN, B AND F. SPIZZICHINO AND S. KOCHAR, (2002), Some Bivariate Notions
of IFR and DMRL and Related Properties.

RizwaN. U, (2000), On Stochastic Life Time Modeliurnal of Madras University
(WMY 2000 special Issue) section B : Sciencgg, 121 — 144.



International Journal of Science and Humanities

ISSN 2394 9236 Volume 1, Number 1 (2015), pp. 53-58
© Islamiah College Publications
http://www.islamiahcollege.edu.in

Some Properties of Intuitionistic Fuzzy Sets of Third Type

R. Srinivasan’ and Syed Siddiqua Begum
Department of Mathematics, Islamiah College, Vaniyamba@b 552, India

" e-mail:sri ni vasananmat hs@ahoo. com

Abstract
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1. Introduction

Fuzzy sets were introduced by Lofti A. Zadeh in 1965 as a gization of
Classical (crisp) sets. Further, the fuzzy sets are gemedaliy Krassimir T. Atanassov
in which he has taken non-membership values also into ceratidn and he introduced
IFS and its extensions. In this paper, we study the exterddidmtuitionistic fuzzy set,
namely, IFSTT and some of its properties.

2. Preliminaries

In this section, we give some definitions of various typed&.|

Definition 2.1 Let X be a non-empty set. An Intuitionistic Fuzzy Set (IES)n
X is defined as an object of the formh = {(x, ua(x),va(x)) : © € X}, where
pa(z) + X — [0,1] andva(z) : X — [0,1] denote the membership and non-
membership functions of respectively, an@ < p4(z) + va(x) < 1, for eachz € X.

Definition 2.2 Let X be the non-empty set. An Intuitionistic Fuzzy Set of Secopel T
(IFSST)A in X is defined as an object of the form= {(x, ua(x),va(x)) : x € X},
wherep(xz) : X — [0,1] andva(z) : X — [0, 1] denote the degree of membership
and non-membership functions éfrespectively an@® < [u4(x)]* + [va(z)]* < 1, for
eachzr € X.
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Definition 2.3 Let X be the non-empty set. An Intuitionistic Fuzzy Set of Roa Ryp

in X is defined as an object of the forih = {(x, ua(x),va(x)) : * € X} where

palz) + X — [0,1] and va(x) : X — [0,1] denote the membership and non-
ana < YA | /o)

membership functions of recpectively, < 1, for each

e X.

Definition 2.4 Let X be the non-empty set. An Intuitionistic fuzzy set of thigkty
(IFSTT)A in X is defined as an object of the form= {(x, ua(x),va(x)) : v € X},
wherepa(z) : X — [0,1] andva(x) : X — [0,1] denote the membership and non-
membership functions of respectively and < [u4(z)]® + [va(2)]* < 1, for each

r e X.

Definition 2.5 Let A and B be two IFSTTs of the non-empty sésuch that
A = {(z,palz),va(r)) - v € X},

B = {{z,up(z),vp(zr)):z € X}.
We define the following basic operations drand B.

(i) AcC Biff ua(z) < pp(z) andva(z) > vp(x), Vo € X

(i) AD Biff pa(z) > pp(z) andva(z) < vp(z),Vo € X

(i) A= Biff ua(z) = pplz) andva(z) = vp(z), Vo € X

(V) AU B = {{z, max(iua(x), ps (@), min(va(e),vs(@)) : @ € X}
(V) AN B = {(z.min(ua(), pp()), max(va(e), vs(r)) : z € X}
(i) A= {{z,va(z), pa(z)) : x € X}, where A is the complement of.

Definition 2.6 For every IFSTTA, we define the following two operators
C(A) = {(z,K,L) : v € X},

where K = mag paly), L= min va(y) and

I(A) = {{z, k1) : x € X},

wherek = mz)? paly), [ = maz va(y). We callC'(A) and I(A), respectively, as
ye ye

Closure and Interior of A over the universe X.
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Remark. Clearly, C(A) and/(A) are IFSTTs.

Example. Let X = {a,b,c} and let the IFSTT be
A ={{a,0.2,0.3), (b,0.4,0.4), (c,0.6,0.2)}

Then

C(A) = {{a,0.6,0.2), (b,0.6,0.2), {c,0.6,0.2)}
and

I(A) = {{a,0.2,0.4), (b,0.2,0.4), (c,0.2,0.4)}
are IFSTTs.

3. Some Properties of the topological operators

In this section, we prove some properties of the topologipedratorsC'(A) and
I(A) on IFSTT.

Proposition 3.1 For every IFSTTsA and B
(1) I(A)Cc AcCC(A)
(ii) C(C(A)) = C(A4)
(1i1) C(

(iv) I(

(v) I(I(A)) = I(A)

Proof. We have

A = {{z, pa(z),vaz)) - w € X},

(
B = {(z,pp(@),vp(z)) : v € X},
cA) = {(z, mar MA(y), min va(y)) : v € X},
1(4) = {(z, min 1a(y), mazx va(y)) : x € X}
(i) Since
minpa(y) < pa(e) < mag pa(y), Ve € X
and 'rynea)gWA(y) > vy(x) > Tez)? valy), Vo € X,

it is clear from the definitions thdt A) C A C C'(A).
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(i) c(cAa)

(C{(x, pax), valz)) - v € X}))

C
C({z, maz pay), min va(y)) - = € X})

z,maz pay),min va(y)) : v € X} = C(4)

{«
CU{{z, pa(x), va(z)) : x € X}))
C({(z, min 1a(y), » AT va(y)) 1w € X})

(i) C(I(A))

—

= {{x, max min pa(z), min mazx va(x)) : x € X}
yeX yeX

— (@ min pua(y). mag va(y)) s v € X} = 1(4)

(C{{z, palz),va(x)) : € X}))

(e, maz paly), min va(y)) -« € X})
{

{

—

(iv) 1(C(A))

1
1

~{
— {(@.mag pa(y). min va(y)) s v € X} = C(A)

I({(, pa(x),va(z)) : 2 € X}))

x, min Az pa(x), » AT min va(z)) :x e X}

(v) I(1(A4))

1
1

(

(e, min pa(y), maz va(y)) - v € X})

= {(z, min Q’Lm palx), , AL Moz va(z)) oz e X}
{

= o min pa(y), maz va(y)) - = € X} =1(4)

Proposition 3.2 For every IFSTTsA and B
(1) C(AUB)=C(A)UC(B)
(1)) C(ANB)cCC(A)uC(B)
(i) I(AUB)DI(A)UI(B)
(iv) I(ANB)=I1(A)NI(B)
(v) 1(A) = C(A)

Proof. We have

A = {(, pa(@),va(2)) - 2 € X},

B = {(z,pp@),vp(z)) : v € X},
C(A4) = {(x, mag g ), mz/A( )z e X},
HA) = {emip pa(s).mag valy) - € X)

yeX
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() C(AUB)
= C({{z, max(pa(x), pp(x)), min(va(z),vs(z))) : x € X})
= {(z, maz (max(pa(y), ns(y))), min (min(vay), ve(y)))) : v € X}
= {(z, max(maz pa(y), mag pp(y)), min(mip va(y), min ve(y))) - © € X}
= Ua,mag paly), min va(y)) - @ € X}U
({2, maz pp(y), min vs(y)) - = € X}
= C(A)UC(B)
(i) C(ANB)
= C({{z, min(pa(z), pp(x)), max(va(z),vs(r))) : x € X})

= {(z, maz (min(pa(y), s (y))), min (max(va(y), ve(y)))) : © € X}

= {(z, min(pa(x), pp(x)), max(va(z),vs(x))) : v € X}
and

C(A)UC(B)
= H%Zggf NA(y)aZ?)? valy)) 1z € XU
(@ maz pp(y), min vs(y)) - v € X}

= {(z, max(maz pay), maz pp(y)), min(min va(y), min vs(y))) : © € X}

= {{z, max(pa(z), pp(r)), min(va(z),vp(r))) - v € X}
Since min(pa(z), pp(x)) < max(pa(z), pp(x))
and max(v4(z), vg(x)) > min(pa(x), pp(z))
Hence C(ANB) Cc C(A)UC(B)

(iii)
I(AUB) = I({(z,max(pua(x), pp(z)), min(va(z),ve(z))) : x € X})
= {(z, iz (max(pa(y), ps(y))), Moz (min(ra(y),vs(y)))) : € X}
= {({x, max(uA( ), 1p(x)), min(va(z),ve(z))) 1z € X}
and
I(A)UI(B)

= {(@,min pay),maz va(y)) : v € X; U {(z, min up(y), maz vp(y)) - v € X}
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= {{a, max(min pa(y), min pp(y)), min(maz valy), maz vs(y))) : © € X}

= {(z, min(pa(2), pp(r)), max(va(r),vp(r))) - o € X}

Hence I(AU B) D I(A) U I(B).
(iv) I(ANB)

= I({{z, min(pa(2), pp(x)), max(va(z),va(z))) : v € X})
= {a,min (min(a(y), pp(y)), maz (max(valy), ve(y)))) - = € X}
= {(z, mm(mm na(y),min ps(y)), max(mag va(y), maz vs(y))) : « € X}
= {{z,min MA(y)aTe%?J va(y)) @ € X}N
{(x, min ps(y), maz vs(y)) - v € X}

= I(A) N I(B)
(v) I(4) = I({{e pale),va(@)) : 2 € X})
= I({ (z,va(@), pa(2)) : v € X})
= {{wminvay), maz pay)) - v € X}
= e maz paly), min va(y)) - = € X} =
— C(A)

4. Conclusion

We have made an attempt to prove some topological propesfiegperators
defined on IFSTT. It is still open to check whether there eaistiFSTT in case of
the operators already defined on an IFS.
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Abstract

In this paper, we consider a simple repairable system for a monotonesproce
model of a one component multistate degenerative system. Explicit expressio
for the long-run average cost per unit time under a univariate replatgrokcy T
under quasi renewal process is derived. The conditions for egesterthe optimal
replacement policy™ are deduced.
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1. Introduction

The maintenance problem of a multistate degenerative raystgh k-working
states and-failure states is studied. The long-run average cost for Udtistate
degenerative system under the replacement p@liayhereT’ is the working age of the
system, is derived. Existence of optimality under the politis deduced. Numerical
example is given to illustrate the results developed.

The classical reliability theory is based on the binary agstion that each
component or the system is either working perfectly or catghy failed. However in
many practical situations, a system may experience morettha possible states. For
instance, a microwave transmitter may be working with f@hsmission range, working
with degraded transmission range or completely failed. A&c&d type of multistate
system experiences multiple distinct failure modes. Irtlaganstance, a home security
system may fail to detect a break-in due to a mechanical otralal circuit failures. It
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may also create a false alarm due to the presence of a penhdwessy[1993] provided
a review of research on systems with dual failure modes. gineering, a failure of
machine may be classified by its seriousness, a slight éadura serious failure. In
this case, the system will have two different failure stated one working state. In
general, we may assume that a system,in general, maykhawierent working states
and/ distinct failure states. In this Chapter, we study a monofmoeess model for a
one-component multistate system with+ [) states, namely-working states and
failure states. By making different assumptions, the modele applied to a multistate
deteriorating system.

The rest of the paper is arranged as follows: In Section 2, nesgmt some known
definitions and concepts. We present the monotone process! mioa one-component
multistate system and the relevant results regardingpinelrability structure, in Section
3. In section 4, explicit expression for the long-run averagst of the policyl’ under
quasi renewal process is derived. Also the conditions ferekistence of univariate
optimal replacement policy* are derived. Finally, conclusion is given Section 5.

2. Preliminaries
In this section, we first give the definitions required fortfer discussion.
Definition 2.1 Given two random variable¥ andY’, if
P(X >t)>P(Y >t)

for all real ¢, then X is calledstochastically larger than Y (or Y is stochastically
smaller than X). Itisdenoted by > Y (or YV <y X) .

Definition 2.2 Given a stochastic proce§<,,,n = 1,2,...}, if forall n
Zn Sst (zst)Zn-Ha
then{Z,, n=1,2,...}is called astochastically increasing (decreasing) process

Definition 2.3 If the sequence of non-negative random variall&,, X,,...} is
independent anK; = aX;_1, fori > 2, wherea > 0 is a constant, then the counting
processN (t),t > 0 is said to be eguasi renewal process with parameterx and the
first interarrival time X .

Whena = 1, this process becomes the ordinary renewal process. Latawjhsee
that this quasi renewal process can be used in maintenanelsnehem < 1; and a
reliability growth process in product development and barrfor o > 1.
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Assuming that the probability density function, cumulatidistribution function,
survival function and failure rates of the random varialllgare f(z), Fi(x) , s1(z)
andr(z) respectively, then the probability density function, cuative distribution
function, survival function, failure rate, mean and vadawf X, forn =1,2,... are

) = anl—lfl (anl—lx> sn(2) = s (a:—l)
E(X,) = a"'E(X)) Fo(z) = F1<af_1)
ro(x) = (O;I_l) (af_l) Var(X,) = o *Var(X))

Because of the non-negativity of; and the fact thatX; is not identically zero, it is
concluded that/(X;) = A\; # 0.

Definition 2.4 An integer valued random variabl¥ is said to be astopping time for
the sequence of independent random variab{esX,, ..., if the event{ N = n} is
independent oKX, .1, X,,40,...,foralln=1,2,....

Theorem 2.1 Wald's equation. If X;, X,,... are independent and identically
distributed random variables having finite expectationd &V is the stopping time
for X, Xy, ... such thatE[N] < oo, then

— E(N)E(X)).

Definition 2.5 The N-policy
Itis a policy under which the system will be replaced uponYhth failure of the system,
after the last replacement

Definition 2.6 The T-policy
It is a policy under which the system will be replaced whenewemtbrking age of the
system reaches.

3. Description of the Model

In this section, we describe the model of a one-componentistate system. We
also evaluate the conditional probabilities of the opamtimes and failure times given
the state of the system.
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Consider a one-component multistate system \With- /) states having-working
states and-failure states.
The system state at tintas given by

i if the system is in theé-th working state at time
(i=1,2,...,k)
5(t) =
k+ j If the systemisinthg-th failure state at time

(G=1,2,....10)

The set of working states iQ; = {1,2,...,k}; the set of failure states iQ, =
{k+1,k+2,...,k+(} and the state space & = ; U . Initially, assume that
a new system in working stateis installed. Whenever the system fails, it will be
repaired. Let, be the completion time of the-th repair,n = 0,1, ... with ¢, = 0 and
let s,, be the time of occurrence of theth failure,n = 1,2,.... Then

o <81 <ty <+ <5y <ty <-vv

Consider a monotone process model for a multistate one-coampsystem described
in this section and make the following package of assumpti@il - 3.8

3.1 Atthe beginning, a new system is installed. The systenihag) possible states,
where the states, 2, ..., k denote, respectively, the first-type working state, the
second-type working state . , k-th-type working state and the statgs+ 1),
(k+2),...,(k + 1) denote, respectively, the first-type failure state, the@sde
type failure state,. . and thel-th type failure state of the system. The occurrences
of these types of failures are random and mutually exclusive

3.2 Whenever the system fails in any of the working states, it béllrepaired. The
system will be replaced by an identical one, some times.later

3.3 Let X, be the survival time of the system afier — 1)-st repair. Thed X,,, n =
1,2,...} forms a non-increasing quasi renewal process with parametel and
E(X1> =A>0.

3.4 LetY, be the repair time aftet-th failure. Then{Y,,, n = 1,2, ...} forms a non-
decreasing quasi renewal process with parametet > 1 andE(Y;) = p > 0.
Here 1 = 0 means that repair time is negligible.

3.5 If the system in working stateis operating, then let the reward rate Be If the
system in failure statgc+1) is under repair, the repair costis. The replacement
cost comprises of two parts: one part is the basic replacemnst3 and the other
proportional to the replacement tindeat ratec,. In other words, the replacement
cost is given byB + ¢, Z.
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3.6 Assumethat <a; <a, <---<gagrandl >b; >by > --->0b > 0.
3.7 Assume thatF,(t) is the cumulative distribution of,, = ZXZ- andG,(t) be
=1

the cumulative distribution afz, = ) " ¥;.

=1

3.8 The random variablex,,, n=1,2,..., Y,, n=1,2,..., and the replacement
time Z are independent.

3.9 During the repair time, the system is closed so that anyéuartpair during repair
time is ineffective.

We now describe the probability structure of the model:

Assume that the transition probability from working state = 1,2,. .., k, to failure
statek +j, j=1,2,...,1,is

P(S(sn41) = (k+J)IS(tn) = 1) = g5,

l
with qu = 1. Moreover, the transition probability from failure state
j=1
k+7,7=1,2,...,1,toworking state, i = 1,2, ...,k is given by
P(S(tn) = i|S(sn) =k +j) = pi;

k
with > “p; = 1.
=1
Assume that there exist a life-time distributioi{¢) anda; > 0, i = 1,2,...,k such

that

P(X,<t) = U

wherel < a; <ay <--- <a. Ingeneral, fori; € {1,2,... k},
P (Xn S t‘S(tl) = il, e ,S(tn_l) = in—l) = U(ail e ainflt).

Similarly, assume that there exist a life-time distribatio(t) andb; > 0, i = 1,2,...,1
such that

P(Y1 <t|S(s1) =k+1i) = V(bt),
wherel > by > by > --- > b > 0 and in general, fof; € {1,2,... 1},

P(Y, <t|S(s1) =k+i1,...,59(sn) =k+i,) = V(b ---b;t)

1
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4. The Replacement Policyl’

Theworking ag€l’ of the system at timeis the cumulative life-time given by

T —

t—M,, L,+ M, <t<L,+ M,
LTL+17 Ln—l—l + Mn S t < Ln+1 + Mn—l—l

whereL, = ZXZ» andM,, = ZYZ» andL, = M, = 0.
=1 =1

Following Lam[2005], the distribution of the survival timé,, in assumptiorB.3
and the distribution of the repair timé§, in assumptior8.4 are given by

n—1 . . . _
P <) = Y bk Ui,
Sk 1]1-"']k~
i=1 Ji=n—
wherejy, jo, . .., jr € Z* and
n! - . ) .
PYast) = 3, g Vb,
U Ji e
i=1 Ji="

wherejy, jo, ..., 5 € Z*. Further, if E(X;) = ), then the mean survival time is

forn > 1, where

k
Pi
= = 4.1
a ; . (4.1)
and if E(Y1) = u, then the mean repair time is
EY,) = 0"
forn > 1, where .
4
Bo=Y 2 (4.2)
= b

Definer,, the reward rate after thex — 1)-st repair, as
Tn:Rl, if S(tnfl):Z, 221,2,,k

BecauseS(ty) = 1, we haver; = R; and, so, the expected reward after installation (or
one replacement) is given by

E(T‘le) = E(R1X1> = Rl)\
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In general, fom = 2,3, ..., the expected reward aftén — 1)-st repair is

'Mw

@
=
Il

,_.

k
E(r,X,) = Y E(raXa|S(t) = i1, S(tao1) = in1)

In—1=1

K P(S(t) = i1, S(tnr) = in_1)

Piy o Digq / Rin—1 4 dU(ah T ain—1t>
0

aq Qg
= v A", (4.3)
where
"R p;
y=> o (4.4)

To evaluate the expected repair cost incurred aftenthiefailure, we defineZC,,, the
repair cost rate after the-th failure, as

EC, =Ci if S(sn) =k +i, i=1,2,...,1

The calculation is similar to the above. The expected request after the:-th failure is

n—1
E(EC,Y,) = m( +---+@>

by b
= Jup" (4.5)
where . Ot
=2 5 (4.6)

i=1

We consider &-policy under which the system will be replaced whenevewitsking
age reache®. Under the replacement polidy, the problem is to determine an optimal
T* such that the long-run average cost per unit time is minichize

Let 77 be the first replacement time and in generaliioe 2,3, ..., let T,, be the
time betweerin—1)-st replacement and-th replacement. Thus the sequefig€el, . . .
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constitutes a renewal process. Thus a cycle is completadejplacement is done. By
the renewal reward theorem (Rd$896]), the long-run average cost per unit time under
the replacement policy is given by

the expected costincurred in a cycle
the expected length of a cycle

E (ni Ecm> +B+c,B(Z)~E (i 7"in>

=1 i=1

= — — — : (4.7)

E (zn;x) +E (E;Y) + E(2)

wheren is a random variable which denotes the number of failuresria 7.

¢(T) =

Since n is also a stopping time with respect to the fields
{o(X1,Xs,...,X,),n=1,2,...}, by Wald's equation, we have

E<ZXZ-> — E[E(X,n=n)
-y ZE

n=1

= A "' F(T), (4.8)

whereF,(+) is then-fold convolution of F'(-) with itself and

E(iY) - Z ZE Pn=n—1)
= (Zﬂ“) Gr1(T) = Go(T)]

= uZ 8" Gu(T (4.9)

whereG,,(-) is then-fold convolution ofG(-) with itself. Further
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n=2

=2

E[E(ryXa|n = n)]

P(n=mn)

— Z ny QA NFL(T) — Foyq (T)]

n=2 i=2

67

= i A (Lt a+a® +- 40" ) [Fo(T) = Fun (7))

n=2

~ 3 (Y O‘“) [Fu(T) = Foa (1)

NE

n=1

WE

n=1

E[E(Ynaln=n—1)]

ilE(Ecm

=1

P(n=mn—1)

( ) OH ﬁi*) [Gna(T) = Gu(T)]

= dp Y B"Gu(T).
n=1

Using equations (4.8) to (4.11), the

equation (4.7) becomes

Oy B Gu(T) + B+ cym =AY " ’F(T) — Ry
n=1

n=2

¢(T) =

AN " FU(T) ) B Gu(T) + 7
n=1 n=1

whereE(Z) = 7. Further

(H%)ui

¢(T) =

Y

3" Go(T) + % R(T)+ K

AN " FU(T) + )y B Gu(T) +7
n=1 n=1

b

>

(4.10)

(4.11)

(4.12)

(4.13)
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whereK = (B +cpm — RN+ i 7) is constant.
(0

We observe here that the serig g" G, (T) and Z "' F,(T) converges

n=1 n=2
absolutely. It follows from Mertens Theorem (Rudi®76]) that

o n

D OBTGAUT) Y a" T E(T) =) > o B GR(T) Fk(T).

Since both the series are uniformly convergent, term-bytalifferentiation is
applicable. On differentiating the equation (4.17) witlspect to7’, we obtain on
simplification that

)\u(5+l>i {71 377 BU(T) Gy (T)

" B L (T) Gu(T))

(g/(T) — -

On equatings” (T') to zero, we obtain

o0 n

wi (54 1) 303 {ab T B BT G () — 0 8 B (1) G(T))

n=1 k :1

+g/\F1’(T){)\Z alpha™ ™ F,(T) + anl 3" Gn(T) + 7’}

n=1

[ AE(T } { S ET) 4 B G;(T)} —0. (4.15)

n=1
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If €"(T) > 0, then we must have

5+ )23 { ot i @ ot g ) )}

n=1 k=1

+g )\FI"(T){/\i Q" E(T) + ui B" Gn(T) + T}
[5 A F(T ] {)\Z o F(T) +M; " G;;(T)} ~0. (4.16)

For ¢ (T) to attain its minimum,%¢”(T) = 0 and €”(T) > 0. Thus the equation
(4.15) givesr™ for which €' (7) is minimum. Summarizing the above facts, we have
the following result.

Theorem 4.1 The long-run average cost per unit per unit ting&7") given by(4.12)
for the monotone process model for a multistate one-compa@ystem undéerf-policy
is minimum, if (4.15) and(4.16) hold.

Moreover, the minimization procedure can also be done byemniga method. The
optimal replacement policy™ can be determined by minimizirg/(7').

5. Conclusion

By considering a simple repairable system for a monotonegsomodel of a
one component multistate degenerative system, an exgkpitession for the long-run
average cost per unit time under a univariate replacemeicydb under quasi renewal
process is derived. The conditions for existence of thengdtreplacement policy™
are deduced.
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Abstract

A person as a transsexual transvestite who identifies with or expresgsar
identity that differs them the one which corresponds to the person’s $étha In

day to day these peoples are facing so many problems without solutionqapteis
analyzes the problems of transgender through the parents and thezeongental
organizations. From this paper, we can analyze the major problems cigEnader

in India by using Induced Fuzzy Cognitive Maps. This paper has featians.
First section gives the information about the major problems of transgender
Second section gives preliminaries of FCM and Induced FCM. In sectiee,th
we explain the method of determining the hidden pattern with which we analyze
the major problems of Transgender in Tamilnadu. In the fourth section veelygy
conclusion and suggestions based on our study.

Keywords: Unsupervised Transgenders, Fuzzy Cognitive Maps, InduceziyFuz
Cognitive Maps, Hidden patterns.

1. Introduction

Transgender is one who is in between category of gender. diteethese peoples
be the combination of both male and female. They are callett sis transgender,
multi-transgender, third gender. In India there are edtha,50,000 transgenders. But
this third gender is not accepted society anywhere in theédwadt is due to different
activities such as way of behavior, the way of talking, haites dressing, etc. This can
be changed by supporting them in education, health car@atents, colleagues, friends
and society should give equal rights in all activities. Gamdentity refers to a internal
feeling of being male of female gender expression. On therdiand in external, the
social and behavioral characteristics with being male orale. A transgender person
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would be nuterosexual, gay or lesbian or bisexual. The eolan who is given the

safeguard, they also misusing themselves. So, these sem@eaffected deadly like

HIV/AIDS due to illiteracy. For this government should tad&tions such as counseling,
job, education, etc.

How and when they know that they are transgender?

The feelings ohot fitting inthe assigned sex occurs at any part of their childhood.
Those who realize early, have less problem compared to thheetransition later in
life.

Medical Intervention / Gender affirmation

The termtranssexuarefers to people whose gender identity is different from the
assigned sex.Often transsexual people alter or wish to alter their bodmeugh
hormones, surgery, and other means to make their bodies\gsuemt as possible with
their gender identities. This process of transition thfoogedical intervention is often
referred to as sex or gender reassignment. More recensyptioicess in termed as
gender affirmation.

Transsexual Men (Female to Male FTM)

People who were assigned as Female at birth, but identifynamds male and alter
or wish to alter their bodies through medical interventiomiore closely resemble their
gender identity are known as transsexual men or trans msao Kabwn as Female to
Male - FTM).

Transsexual Women (Male to Female MTF)

Conversely, people who were assigned male at births, butifigdatter and live
as female, and alter or wish to alter their bodies through icaédntervention to
more closely resemble their gender identity are known as$s@xual women or trans
women (also known as Male to Female - MTF). Some individualg transition from
one gender to another prefer to be referred to as a man or anyaagher than as
transgender.

Problems faced by Transgender

Medical intervention is possible only with people who arellvie-do. But the
transgender from families below poverty line, face immemszblem at every level in
the family, school and in the society at large. The probleamsipresent. The cause for
such problem is not ascertained as yet. Though the meaniggnder non conformity
vary from, culture to culture, their existence is documdritemany indigenous western
and eastern cultures and societies from antiquity untilpitesent day. Many experts
believe that biological factors such as genetic influencesmenatal hormone levels,
early experiences, and experiences later in adolesceradhutihood may all contribute
to the development of transgender identities. As there argopulation studies
that accurately and completely account for the range of gerdkntity and gender
expression, it is difficult to accurately estimate the prtipa of transgender people.
Kinds of discrimination faced by transgender

Transgender face discrimination in nearly every aspecheir tives. The study
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report in 2011 by the National Centre for Transgender Equatitd the National Gay
and Lesbian Task Force in USA confirmed the pervasive andresaliscrimination
faced by transgender people. Out of a sample of about 6506geader people, the
report found that transgender experience high levels afidisnation in employment,
education, housing, health care, legal systems, and eubriirsocieties and families.

2. FCMs and Induced FCMs:
Basic Notions of Fuzzy Cognitive Maps

Fuzzy Cognitive Maps are techniques that attempt to depidt aaralyze the
cognitive process of human thinking and human behavior atiip domains by
creating models. These models are represented assigmetedigraphs of concepts
and by the various casual relationships that exists betweerconcepts. In 1976
Axelrod [1] proposed cognitive maps as a formal tool for dexri-making. He used the
matrix representation of the directed graph to represettstundy the social scientific
knowledge. In 1986 Kosko [2] proposed FCMs based on the degmitaps structure.

In this section we recall the notion of Fuzzy Cognitive Map€fs), which was
introduced by Bart Kosco [2] in the year 1986. FCMs have a majerto play mainly
when the data concerned is an unsupervised one. Furtheneti®d is most simple and
an effective one as it can analyze the data by directed geaphsonnection matrices.

Definition 2.1 An FCM is a directed graph with concepts like policies, events as
nodes and causalities as edges. It represents causalgakdtip between concepts. If
increase (or decrease) in one concept, leads to increasddorease) in another, then
give the value 1. If there exists no relation between two cdscdpen the value O is
given. Ifincrease (or decrease) in one causalities de@sésr increases) another, then
give the value-1. Thus FCMs are described in this way.

Definition 2.2 When the nodes of the FCM are fuzzy sets then they are calledas f
nodes.

Definition 2.3 FCMs with edge weights or causalities from the $etl,0, 1}, are
called simple FCMs.

Definition 2.4 Consider the nodes or concepts of the FCM. Suppose the dirgpt

is drawn using edge weighy; € {0,1, —1}. The matrixZ is defined by = e,;; where
e;; i1s the weight of the directed edggC;. E is called the adjacency matrix of the
FCM, also known as the connection matrix of the FCM.

It is important to note that all matrices associated with &MFare always square
matrices with diagonal entries as zero.
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Definition 2.5 LetCy, (s, ..., C, be the nodes of an FCM. Let = {ay,as, ..., a,},
wherea; € (0,1). A is called the instantaneous state vector and it denote®theff
position of the node at an instant

0 if a; is OFF

1 if a; is ON

a; =

wherei = 1,2,....

Definition 2.6 LetCy, (s, ..., C, be the nodes of an FCM. Lét, Cy, C2Cs, . .. C;C}

be the edges of the FCM # j). Then the edges form a directed cycle. An FCM is said
to be cyclic if it possesses a directed cycle. An FCM is saicetadyclic if it does not
possess any directed cycle.

Definition 2.7 An FCM with cycles is said to have a feedback.

Definition 2.8 When there is a feedback in an FCM, that is, when the causaioakt
flow through a cycle in a revolutionary way, the FCM is called aayical system.

Definition 2.9 LetC, (5, C»2Cs, . .. C;C; be a cycle. Wheg; is switched ON and if the
causality flows through the edges of a cycle and if it again eads, we say that the
dynamical system goes round and round. This is true for adg6pfori =1,2,...n.
The equilibrium state for this dynamical system is callezglltfdden pattern.

Definition 2.10 If the equilibrium state of a dynamical system is a uniquéestactor,
then it is called a fixed point.

Example.

Consider a FCM withCy, Cs, . . ., C,, as nodes. For example, let us start the dynamical
system by switching ONC;. Let us assume that the FCM settles down with
and C,, ON, that is, the state vector remains @s0,0,...,0,1). This state vector
(1,0,0,...,0,1) is called the fixed point.

Definition 2.11 If the FCM settles down with a state vector repeating in the form
A — Ay — - — A; --- — Ay, then this equilibrium is called a limit cycle.

Definition 2.12 We denote the combined FCM adjacency matrixtby- F;, + E; +
---+ E,. Finite number of FCMs can be combined together to producediné ¢ffect

of all the FCMs. Letr, Es, ..., E, be adjacency matrices of the FCMs with nodes
C1,0Cs, ..., C,, then the combined FCM is got by adding all the adjacency metri
E\, Es, ..., E,.

Notation

Supposed = (ay,as,...,a,) is a vector which is passed into a dynamical systeém
ThenAFE = (ay,as, ..., a,). After thresholding and updating the vector suppose we get
(b1, ba, ..., b,) we denote that bya,, as, . .., a,) < (b1, ba, ..., b,) . Thus, the symbol

— means the resultant vector has been threshold and updated.
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3. Advantages and Disadvantages of FCM

The main advantage of this method it is simple. It functionggrpert’s opinion. When
the data happens to be an unsupervised one the FCM comes hHmidyis the only
known fuzzy technique that gives the hidden pattern of ttuson. As we have a very
well known theory, which states that the strength of the dafgends on, the number of
experts’ opinion we can use combined FCMs with several expapinions.

At the same time the disadvantage of FCM is when the weightages and-1 for
the same”;C;, we have the sum adding to zero thus at all times the connettadnces
E1, ..., E; may not be conformable for addition. Combined conflictingnagms tend
to cancel out and assisted by the strong law of large numbearsnsensus emerges as
the sample opinion approximates the underlying populasmnion. This problem will
be easilyovercome if the FCM entries aonly 0 and 1.

Applications of FCM in Various Field:

Modeling- Knowledge representation, Decision making, efmtise Resource
Management, Socio-economic systems, Engineering & TdobgpoManagement,
Adaptation and Learning, Classification tasks, Robots antt@oiolitical and Social
Fields, Military planning, Production Systems, Predicticapabilities, Ecology and
environmental.

Algorithmic Approach in Induced Fuzzy Cognitive Maps (IFCMs)

Even though IFCM is an advancement of FCM it follows the fouimatadbf FCM, it has

a slight modification only in Algorithmic approaches. Toigeran optimistic solution
to the problem with an unsupervised data, the followingstefbe followed:

Step 1 For the given model (problem), collect the unsupervised tadt is in determinant
factors called nodes.

Step 2 According to the expert opinion, draw the directed graph.

Step 3 Obtain the connection matrix, M, from the directed graph (FCMere the
number of rows in the given matrix = number of steps to be peréal.

Step 4 Consider the state vectar; which is in ON position. Find”; x M. The state
vector is updated and threshold at each stage.

Step 5 Threshold value is calculated by assigning 1 for the vatde$ and O for the
values< 0. The symbok— represents the threshold value for the product of the
result.

Step 6 Now each component in th@, vector is taken separately and product of the given
matrix is calculated. The vector which has maximum numbem&'s is found.
The vector with maximum number of one’s which occurs firsbissidered ag.
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Step 7 When the same threshold value occurs twice. The value isdenresl as the fixed
point. The iteration gets terminated.

Adaptation of Induced FCMS to the Problems Faced by the Transgnder in India:
Now we illustrate the dynamical system by a very simple mdaeh the problem of
Transgenders. At the first stage we have taken the following arbitrary attributes

(51,59, ..

.,59). Itis not a hard and fast rule we need to consider only these nin

attributes but one can increase or decrease the numberibbites according to needs.
The following attributes are taken as the main nodes forystud

An expert system spells out the nine major concepts rel&ifgansgenders as:

S
S
S3
Sy
Ss
S6
St
Ss
So

Discrimination

Lackofeducationfacilities

Unemployment

Lackofshelter
LackofmedicalfacilitieslikeHIVcareandhygiene
Depression

Hormonepillabuse

Tobaccoandalcoholabuse

Noproperty

Directed Graph
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Implementation of IFCMs Model to the Study
Based on the expert’s opinion, the directed diagram is drawehthe corresponding
connection matrix M is given as

Cy Cy O3 Cy C5 Cg C7 Cg Cy

¢, 0 1.0 0 O O 1 1 1
¢, 0 0 1 0 1 1 0 0 O
¢C; 0 0 0 0 O 1 0 0 1
¢ 11 0 0 0 1 1 1 1
M= C 1 0 0 0 0 1 0 1 O
C¢ 0 0 O O 1 O 1 0 O
¢c; 0 1.0 1 0 1 0 0 O
Cs 1. 1.0 1 1 0 O 0 1
Cy 1.0 1 0 1 0 1 0 O

Now using the matrix M we determined the problems. Let ug fiaeracy is taken
as the ON state and all the other nodes are in the OFF staté; et(1 0000000 0).
Product ofC; and M is calculated.

SSM = (010000000)=C!
C!'xM = (010000000)
— (000101100).

Threshold value is calculated by assigning 1 for the valudsand O for the values
< 0. The symbok— represents the threshold value for the product of the result

Now as per Induced Fuzzy Cognitive Map methodology, each compt in theS]
vector is taken separately and product of the given matrisalsulated. The vector
which has the maximum number of one’s which occurs first issmmred as’,. The
symbol denotes the calculation performed with the respestctor, here;.

Now

C!xM = (000000100)x M =(010101000)
CixM = (000000001)x M =(110110001)=C,
CoM = (110001111)xM=(321213432)

O111111111) =}
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Chx M ~ (100000000)x M =(010000111)
ChxM = (010000000)x M =(000101100)
Chx M = (100000000)x M =(000001001)
CLxM = (000100000)x M =(110001111)=C4
Chx M = (000010000)x M =(100001010)
Chx M = (000001000)x M =(000010100)
CLxM = (000000100)xM=(010101000)
Chx M = m00000010)xA4:(11011000U
Chx M = (000000001)xM=(101010100)
CixM =~ (010000111)xM=(010001111)
CixM = (110110001)x M =(231332412)
Du11111111):cg
CixM = (010000000 =(000101100
CLxM = (100000000 000001001
CixM = (000100000) x 110001111)=¢,

Coyx M =

=
(
(100001010
(
(

Cix M =
Cyx M =
Coyx M =
Cyx M =

000000100 010101000

M =
M =
X M =
x M

M =

000000010 110110001

) X
) X
)
000010000) x
)
)
) X
) X

000000001

(
(
(
(
Cyx M = (000001000
(
(
( 101010100
(

)
)
)
)
000010100)
)
)
)
)

(

= (
110110001)x M =(231332412
O(111111111) =0

CixM = (110001111)=0Cy

ThereforeC; = C,. (110001111)isthe fixed point which is the triggering pattern
is when the first attributes kept in on state vector. SimjlaHe following table is the
Triggering patterns when other attributes kept ON state.
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No. Attr ON State Triggering Pattern
Stepl| C;:(100000000) | Cp — Cs — ¢4y — Cy
Step2| Cy:(010000000) | Cy — ¢y — Cy
Step3| C3:(001000000) | C3 = C; — ¢y — Cy
Step4| C,:(000100000) | Cy — ¢4y — Cy
Step5/ C5:(000010000) | C5 — ¢4y — Cy
Step6| Cs: (000001000) | Cg — ¢4y — Cy
Step7|C;:(000000100) | C7 — ¢y — Cy
Step 8| C5: (000000010) | Cs — ¢y — Cy
Step 9| Cy: (000000001) | Cg — ¢y — Cy

Induced Path on a Merged Graph

Calculations:

The inter relationship between the attributes reveals@fatack of shelter is the
terminal node. Therefore, the limit point correspondifig : (1 1000111 1)
highlights the attributes and’;, Cs, Cs, C, Cs, Cy) Which seem to be major problems
of Transgender. The fixed poirdf; = C;, : (11000111 1). When the same
threshold value occurs twice, the value in considered asixtbd point. The iteration
gets terminated and the calculation gets terminated.

If discriminationC'; is ON state(; Discrimination,C; Lack of education facilities,
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Cs Depression¢; Hormone pill abuse;’s Tobacco and alcohol abusg, - no property
are also ON state. This clearly shows thatC5, Cg, C7, Cy, Cy are the main causes of
the problems.

4. Conclusion

C1,Cs, Cq, Cr, Cg, Cy are the main causes of the problems of Transgender. Based
on the above calculation If discriminatiary is ON state(C; Discrimination,C5-Lack
of education facilitiesCs Depression’; Hormone pill abuse(’s - Tobacco and alcohol
abuse(’y - no property are also ON state. This clearly showshat’s, Cs, C7, Cs, Cy
are the main causes of the problems. The Transgender aralansioned by their
parents at a very early age and so finding no other way they ao@ntact with bad
companionship. They stay away from their family are forcectut all these from
relatives. They are often abused by the society and staore Depression. From
the many causes of the sufferings of a transgender Disaiioimis one of the causes
which also lead to the lack of education. Transgender shbeldonsidered agod
gift due to their unique characteristic but in today’s socidtgytare being shamelessly
cheated upon and are sexually harassed. Due to their extmaitthey get affected by
SID’s like HIV/AIDS. Since the public is unaware of the Trgesder plight, they are
mistreated and it only adds up to their suffering. Thus itsisemtial to eradicate public
irresponsibility and also improve to cure the hormonal dfeSince, the transgenders
are stay away from their homes, they have no one by their sidehdis makes them
even more guilty and lonely and might even lead to many mgmtddlems. They don't
have their own parents to support them or encourage them.gBeinsgender is not
a choice but it happens as a result of hormonal problems. 'Scedlly stupid on the
part of humans to discriminate them. Transgender shouldelagetd equally likely how
the other sexes are treated, because even they are humastberAmain cause of the
discrimination in lack of property. Since, these transgerate sent away from home,
they have nobody who can fund them for their education. Tdsslts in poverty as even
nobody is ready to fund them with any job opportunities. Té&ls to lack of property.

Solutions

e Equal rights should be given to these people just like howrotien and women
are treated.

e They should be given the right to education.

e Severe punishment should be imposed on people ill-treatindiscriminating
them.

¢ Instead of seducing them as inferior people, they shoulddated as one among
us.
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e They should be encouraged in other fields like sports, rekeatc.,

e They should not send out of the home, they should be broughiitinpthe same
love and affection that a normal child receives.

e Transgender should be treated as another sex and that $tequidsent | all forms
that ask for sex.

e Transgender should have the right to marry if they requirenea
e Adoption should also be considered for such parents.
e People should be educated about these people and learattthem as equals.

Parents, colleagues, friends and society should give aggtgk in all activities.
They should not repeat. For, this government should takerecsuch as counseling,
job, Co education, etc., Peoples are also should give theepn@gspect to them.
Government can give poverty reduction through economievtiro And there is no
domination between male, female and multi transgenderir Baggestions should be
taken in public and anywhere. Their names should be addeationrcard, election
card, etc.

References

[1] M.Albert William, A.Victor Devadoss, T.Pathinathan,Jdnet Sheeba, Symptoms
of Breast Cancer an analysis Using Induced Fuzzy Cognitive ME{ESMSs),
Internationl Journal of Computing Algorithm, Volume 3, 6663, 2014.

[2] S.Narayanamoorthy, S.Kalaiselvan, Adaptation of ketliFuzzy Cognitive Maps
to the problems based by the Power Loom Workers, Interratidaurnal of
Inteligent Systems and Applications, Volume 75-80, 2012.

[3] W.Ritha, W.Lilly Marline, Contributing factors and corepgences of childhood
obesity, an analysis using Induced Fuzzy Cognitive MapsNIS®29-712X,
Elixir soc.sci.48 (2012), 9416-9419.

[4] A. Victor Devadoss, Clement Joe Anand, A New Fuzzy tool:ingsinduced
Cluster Method (ICM), to study about suicide thought in Doneegiolence, An
International Journal of Computing and Algorithm, Volumelg3-473, 2013.

[5] T.Pathinathan, Joseph M.Arul, K.Thirusangu, On Tensiand causes for school
Drop outs-An Induced Linked Fuzzy Relational Maps (ILFRMs)a#ysis, Indo
Bhutan International Conference on Gross National Happingss?, 237-241,
2013.



82 Fuzzy Matrix Analysis - A Study on Induced Fuzzy CognitivesMap

[6] K.Ponnivalavan, T.Pathinathan, The Study of Symptom$uberculosis Using
Induced Induced Fuzzy Cognitive Maps(IFCMs)

[7] A study on Miracles through the holy bible using Modifiedduced Fuzzy
Relational Maps-International journal of computer and egagpions (0975-8887),
volume 75 - No.17, 2013.

[8] Kosko.B, Fuzzy Cognitive Maps, The international of maaehine studies,
1986.

[9] W.B Vasantha Kandasamy and Yasmin sultana, Knowledgegssing using
Fuzzy maps, Ultra Sci., Volume 12, 242- 245, 2000.



International Journal of Science and Humanities

ISSN 2394 9236 Volume 1, Number 1 (2015), pp. 83—-88
© Islamiah College Publications
http://lwww.islamiahcollege.edu.in

Synthesis and Characterisation of Iron Oxide Nano Particles

on Biopolymer Polysaccharide Templates
J. Mohemed Ali', K. Prem Nazeer and K. Subramani*

" Department of Physics, Islamiah College, Vaniyambadi 635 tilia

' Department of Chemistry, Islamiah College, Vaniyambadi 625 Thdia

Abstract
Nano-sized iron oxide powder particle with uniform particle size by template fr
method and with biopolymer template method were synthesized and subjected to
various studies. The X-ray diffraction and infra-red spectra of gmegh Iron oxide
were analysed and compared with reported data. The distinct peaks wisiove
diffraction angles are similar to the traces reported earlier confirms itsimresé
iron oxide Nano crystallites in the prepared samples. We have further dtilndie
formation of iron oxide in the presence of polysaccharide templates likehstarc
glucose, sucrose and subsequently analysed the result.

Keywords: Iron Oxide, Nanoparticles, Formation, Polysaccharide templates, XR,
D, IR

1. Introduction

The nano materials exhibit very interesting electricalticgh, magnetic and
chemical properties, which could not be achieved by theik mounterparts [1].
Nanomaterials may also be used in various technologicdicapipns viz. refrigeration
systems, medical imaging, drug targeting and other biokdgapplications, and
catalysis [2]. The synthesis of nanoparticles of magnegtaimand metal oxides have
been reported in recent times by using different chemicdahous viz. sonochemical,
solvothermal, micro emulsion etc[3]. The biopolymer oligacompounds arrange
themselves in semi-crystalline granules, can able to samellburst on interaction with
water and acids, are composed of mono, di and polysacclaiiehydrates that occurs
naturally. They are used as templates to synthesize irateo8iopolymer molecules,
in the past, templates like aluminium oxide, carbon naregulsurfactants, polymer
fibres and egg shell membranes have been employed. In this wehave reported the
preparation of nanoparticles of iron oxides in the presefigslysaccharides templates
[4]. In the presence of template (starch, glucose, and sagrihe spatial separation
of the particles, coupled with the careful removal of the péate through selective
conditions, enable the synthesis of highly crystallinenodispersed particles ef 100
nm [5].
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2. Experimental

2.1. Synthesis of Iron Oxide

Magnetic nanoparticles were synthesized according todheafing procedures.
4.95 g of FeCly 4H50O (5mmole in 5 ml of deionized water and 8.15 giéC'ly 6 H,O
(6 mmole ) in 5 ml of deionized water were mixed at room tempgea The above
mixture was dropped in to 200 ml aqueous ammonia solutidMPin 20 min with
vigorous stirring. The pH values of reaction mixture weretka the range 9-13 with
the addition of concentrate ammonium hydroxide solutiohe flesulting nanoparticles
were separated by centrifugation at 2800 rpm for 10 minutee @roduct was washed
with distilled water three times and further washed withaeydrofurane (THF) three
times and dried in air.

2.2.  Synthesis of Iron Oxide with Polysaccharide Templates

To prepare iron oxide with starch / glucose / sucrose terap)a.5 g of starch
/ glucose / sucrose was dissolved in 100 ml of wateeSO, - TH,O was added to
know volume of the template solutions such that the polysaiede Fe ratio as 1:4. The
resultant solution was stirred for 30 min. The templaterinaxed solution was treated
at800°C (heating rate 03° C / min) and maintained at that temperature for 120 minutes
after which it was cooled to room temperature at a rate0of’' /min.

3. Results and Discussion

3.1. FT-IR Analysis

The iron oxide without and with polysaccharide templatks $tarch, glucose and
sucrose were subjected to FT-IR analysis (Fig.1). The cheniatic peak of Fe-O group
of iron oxide without template located at 566 ' matches with the reported result.
In case of iron oxide with glucose templates the charatiepgak reduced to 542.23
cm ™! with sucrose templates the characteristic peak reduced®4& ' with starch
templates the characteristic peak reduced to 55478 .

The N H, stretching vibration at band seen at 3428~! for the template free
method shifts to 3430.46m ™! for the glucose template, 3427.4% ' for sucrose
template and 3415.04n ' in the case of starch template.

The wave numbers of characteristic peak fa-O group reduced and/ H, group
increased on synthesizing the iron oxide on polysacchaeiaglates shows the better
co-ordination of iron oxide with Glucose and Sucrose tham®t
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3.2. XRD Analysis

The iron oxide without and with polysaccharide templatks glucose, starch and
sucrose were subjected to XRD analysis and its patterns wenpared. [Fig. 2] The
peak at angles 30.25 degree, 35.60 degree, 43.23 degr2g degree and 62.71 degree
in the pure iron oxide without template is shifted to 33.4¢grée, 35.94 degree and a
many minor peaks around 24.47 degree, 41.16 degree, 49grdedand 54.36 degree
for iron oxide with glucose template, for iron oxide with sose template is shifted to
27.28 degree, 29.74 degree and a many minor peaks arourtidpeee, 43.56, 48.17,
56.52, 58.09 and 66.01 degree and shift of peaks to 33.4&€le85.95 degree and a
many minor peaks around 24.49, 41.17, 49.76 and 54.36 degresspondingly with
decrease in breadth and with improving an intensity for ogitle with templates. The
size of the iron oxide particles without templates showsal2& nm. When iron oxide
particles synthesis with polysaccharide starch to gluteswlates we got the particle
size as 31.8 to 43.4 nm. On synthesizing iron oxide with ckff¢ polysaccharide
template crystalline nature of iron oxide is improved.

3.3.  UV-Visible and Micro structural analysis

The Iron oxide particles without templates and with polysecide templates were
characterised with respect size and morphology. SEM imafithe Iron oxide particles
[Fig. 3] show the size varies between 50-200 nm for the irom@yparticles with
templates and for template free method it shows 12 to 18 nm.

The iron oxide without and with polysaccharide templatks tjlucose, starch and
sucrose were subjected to UV-visible analysis in the spertgion of (350-800 nm).
Analysis of the absorption coefficient has been carried ndtthe nature of transitions
and the optical band galp, are determined. The Fig . 4 indicates the existence of direct
allowed transitions.

Extrapolation of linear dependence of both the relationsalscissa yields the
corresponding bandwidth (Eg). The value of the optical gneap obtained for iron
oxide Sucrose (0.546 eV); starch (1.1068 eV); glucose @®9) templates. The
same order is observed in particle size for sucrose( 89.6896 Starch (67.7165 nm);
Glucose (43.3938 nm).

4. Summary and Conclusions

The iron oxide without and with polysaccharide templatearcét, glucose
and sucrose were synthesized. FTIR Spectra of the iron oxitteout and with
polysaccharide templates. Clearly shows the coordinafitenaplate for the formation
of nano iron oxide. XRD studies shows the size of the iron oxiddicles without
templates as 12 to 18 nm. Iron oxide particles synthesispatyisaccharides templates
showed an improved particle size around 50 nm. SEM imagéwedfon oxide particles
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Figure 3: SEM of a) Iron oxide, b)lron oxide with Starch teatgl c) Iron oxide with
Glucose template and d) Iron oxide with Sucrose template
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with and without templates shows the synthesized partigla® in the nano size and
there morphology resembles with the cauliflower nanostrect The UV - Visible
analysis, shows the existence of direct allowed transtiand the band gap values
lie in the semiconductor range. Results of different stuthdgate the possibility of
controlled size iron oxide particle in the presence of patgharide templates and it
may be used for dilute magnetic semiconductors.
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Abstract

Hematite(a« — FeoO3) nanoparticles with Xanthan template were successfully
synthesized via simple thermal decomposition method. The samples were
characterized with several analytical techniques including X-ray diffra
(XRD), high resolution scanning electron microscopy (HRSEM), Fourier-
transform infrared (FT-IR) spectroscopy and Ultraviolet-VisiblgV{-Visible)
absorption spectroscopyX RD measurements confirmed the formation of pure
phasen — F'eo0O3 nanoparticles and the presence -phasE®fOs; was confirmed

by FTIR spectroscopy. The particle size was calculated by HRSEM nexasuts
and it turns out to be 30nm for XF respectively. The band gap values gher
than that of bulk iron oxide&’e203(2.1eV") due to the quantum confinement of
Fes0O3 nanoparticles.

Keywords: Hematite; Polysaccharide; Thermal decompositi®® D, UV -Vis.

1. Introduction

Hematite(a« — Fe203), the most stable iron oxide with-type semiconducting
propertieg E, = 2.1eV') under ambient conditions, is a very important multifuncéb
material because of its peculiar and fascinating eledtriogtical and magnetic
properties, low processing cost, high resistance to camoand wide variety of
potential uses in diverse fields such as catalysis, gasisensagnetic devices, pigments
and lithium ion battery [1 — 3]. Stimulated by both the proimgs applications of
a — FeyO3 and the novel chemical and physical properties of nanosuoalerials,
considerable efforts have been devoted to the developnient-af’e;O3 nanoparticles
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with different shapes and sizes. Up to now, various physodl chemical processes,
such as pulsed laser ablation, chemical vapour depositimhtae solution phase
process have been employed to prepare- Fe,O3; nanostructured materials in
various geometrical morphologies. In addition, magnetipprties of pseudocubic
and trapezoidal particles, nanorods, micropines, nastals/ and cantaloupe-like
microparticles otv— F'e;0O3 have been investigated. It is found that magnetic progertie
of a« — F'e;O3 nanomaterials depend strongly on their size and shape.

Polysaccharides are macromolecules carrying a relatiaegg number of functional
groups that are either charged or under suitable condjtioas be charged. The
molecules may constitute either polycations or polyanginee the net charge of these
macromolecules depends on the functional groups, which lmeagither positively or
negatively charged, or both. Templating is one of the mesjuently used methods of
synthesizing materials with structural units ranging froenometers to micrometers.
Aqueous gel-like lyotropic liquid crystal with extensivgdrogen bonding and nano-
scale hydrophilic compartments can be employed for directptating of nanoscale
features. The use of biological materials as templates isirga momentum and
biotemplating takes advantage of the structural stabditg specificity of biological
systems to create novel materials. Xanthan gum (XG) is aonanpolysaccharide
produced by the microorganistdanthomonas campestrisvhose primary structure
consists of a pentasaccharide repeating units with a» 4)-5-D-mannopyranosyl-
(1 — 4)-O-3-D-glucopyranosyluronic acidt — 2)-6-O-acetyle-D-mannopyranosyl
side chains 3-linked to alternate glucose residues. The¢impsrtant properties of XG
are high low-shear viscosity and strong shear-thinningatiar [4]. The relatively low
viscosity at high shear rate makes it easy to mix, pour, aradlew; its high viscosity
at low shear rate gives it good suspension properties ards Istability to colloidal
suspensions. XG is stable over a broad range of pH valuesdndds containing salt
or alcohol or with high enzymatic activity.

In this communication, we report a simple thermal decontmsiroute to
synthesizex — F'e;O3 nanoparticles using only ferrous sulfate hydrdte SO, - 7H,0)
as raw material. The iron oxide bound xanthan template candeel directly by
removal of unbound ions, owing to their remarkable stahilitiocompatibility and
biodegradability. The iron oxide nanoparticles thus sgathed have been characterized
for the structural and optical studies.

2. Materials and Methods

2.1. Materials

All chemical reagents were analytical grade and used withother purification.
Ferrous sulfatd F'eSO, - TH,0), Xanthan gum, deionized water, and ethanol were
purchased from M/s Fishur Scientific, India. High aluminactbles were engaged for
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the calcination reactions.

2.2. Preparation of Xanthan — Fe;O3 (XF)

A quantity of 2.5 g of polysaccharide (Xanthan) was added@0 tl distilled
water, then the mixture was heated at @0for about 10 min with constant stirring for
dissolution of the polysaccharidéeSO, - 7TH,O (10g) were added to the solution, the
resultant solution was stirred for 30 min. The templateringixed solution was treated
at 800 C (heating rate of 3 C / min) and maintained at that temperature for 120 min,
after which it was cooled down to room temperature at a rate0ofC / min. The so
obtained powder was collected, washed four times in desalwzater and ethanol, and
dried at 80 C for 5 h. Thus obtained sample was characterized.

2.3. Physical Characterization

The X-ray diffractometer (Bruker Model: D8 Advance) employiCuK o (A =
1.5406— A,26 = 10 — 80°) radiation was used to characterize the crystal structure
of the sample. IR spectra were recorded with an FTIR speei@n{Perkin EImer IR
Spectrometer) in the range of 400-4000 ' on pressed disks using KBr as binding
material. The surface morphology of the sample was studiedhiph resolution
scanning electron microscopy (HRSEM) (F E | Quanta FEG 200)e DV visible
spectra of the sample were taken in wavelength range fromt@@100 nm using
Lambda 35, Perkin ElImer spectrophotometer.

3. Results and Discussion

3.1. Structure and Morphology Analysis of the Sample

The structure of the sample is determined by X-ray powddradifion (XRPD)
measurements. The recorded and indexed diffraction patsedepicted in Fig. 1
where sharp peaks can be observed, as expected for a higktglitne sample. The
positions of all the maxima coincide with the peaks chargstie of the hematite phase
(JCPDS card 33-0664). No diffraction line corresponding titeo phases has been
observed, indicating a high purity of the sample [5]. The megystallite diameter D
was estimated using Scherrer’s equation and the (1 0 4)tieftec

D =~09\/Gcosb

where ) is the wave length of the incident X-rag,is the diffraction angle and is

the full-width at half maximum. We obtained the valuelof~ 16.5 nm. The surface
morphologies of the prepared XF were studied using highluéea scanning electron
microscope, as shown in Fig. 2. Itis evident from the HRSEMgenthat the particles
are dumbbell nature and the average size of hematite namdpsare about 30 nm,
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respectively.

(104)

Intensity (a.u)

20 (degree)

Fig.1. XRD Pattern of XF

Fig.2. HRSEM image of the XF

3.2.  FTIR Analysis

The FTIR spectrum of XF is shown in Fig.3. FTIR spectrum ndy@rovides
an exact chemical structure of a compound, but also provitfesmation about its
functionality based on band location and intensity. Theatiristic absorption peaks
of Xanthan appearing at 2918, ' and 1055:m ' were assigned te-C' H, and acetal
groups, respectively [6]. The vibration peaks of OH appgate524cm ! in Xanthan,
respectively. Moreover, the peak at 1623 ' could be assigned teC = O of
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pyruvate acid [7]. In the FTIR spectrum of XF, the bands atb8%00 and 163%m "

are assigned to the stretching vibration of OH groups andlibgrvibration of water
molecules, respectively. The absorptions at 560" are the characteristic stretching
vibrations of F'e — O bond in hematite particles. It can be seen that the peak of
carboxylate group and hydroxyl group was apparently redlueen fact disappeared

in XF.

Xanhan

Transmittance{a.u)

L T T L T v T L T ¥ T T T L
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber{cm’ I]

Fig.3. FTIR spectra of XF
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Fie.4. UV-vis absorotion spectra of XF
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3.3.  UV-Vis absorption Analysis

Nanostructured materials usually exhibit blue-shift pireena in optical
properties compared with the bulk counterparts. To reveaktectronic structure and
size effect, UV-vis absorption measurement of the as-peebdF nanoparticles were
carried out. According to the literature [8, 9], two abs@ptregions are expected
between 200 nm and 600 nm. The absorptions were observe@-&0M®0nm centered
at 270 nm (region 1) and at 400-600 nm with maximum about 54Qragion 2) in Fig.

3. The first region mainly results from the ligand to metalrgearansfer transitions and
partly contributed from thée** ligand field transition§4;, — *T}(*P). Inthe second
region the absorption peaks are mainly due tothe + %A, — *7) (*G) +* 1 (*G)
excitation of anFe*t — Fe3' pair, possibly overlapped with the contributions of
64, — *E, *A; (*G) ligand field transition and the charge-transfer band tale T
direct band gap energy,) of F'e;O3 nanoparticles was estimated using Tauc equation
[10]

(ahv)" = B(hvEy)

whereq« is the absorption coefficientv is the photo energy, and B is the material-
dependent constant. Fig.5 shows the plotéagfr)? vs hv as linear functions for XF.
This linearity indicates the existence of direct alloweahsitions. The obtained,
values were 2.52 eV for XF nanoparticles. The band gap vake¥s higher than
that of bulk iron oxideF'e,O3 (2.1 eV) due to the quantum confinement 16,05
nanoparticles.

E =2.57eVy

{7 hr:|"|:e".-'-cm" i

: & T & T

1 2 3
hv (V)

Fig.4. Plot of (athv)? versus hv for XF
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4. Conclusion

The Hematite nanoparticles were synthesized on to novgobymer template
using the simple thermal decomposition method. The XRD nreasents revealed
a pure phasex — Fe;Os3. HRSEM confirmed dumbbell nature of the hematite
nanoparticles obtained at 80C and the particle size was found to be 30nm for XF. As
evidenced from FTIR, good interaction between hematite ahgspccharide functional
groups controls the hematite crystal growth. From the apabsorption spectrum, it is
seen that the blue shift of 540 nm with respect to the bulk tarpart is contributed
by the quantum confinement effect. The value of the bandgdpuisd to be 2.52
eV. This convenient and low-cost method provides a ratisgathetic alternative for
the preparation of hematite nanoparticles, which may bdieappo many interesting
and potential applications for polysaccharidéz,Os; nanoparticles and to be further
explored.
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Abstract

Homogeneous and stable magnetic nanofluids contaifing), nanoparticles
were prepared using a two-step method, and their thermal transpoerjesp
were investigated using counter flow heat exchanger experimental Jétepnal
conductivities of the nanofluids were measured to be higher than thasefloi,

and the enhanced values increase with the volume fraction of the nanigsartic
The Fe304 nano particle with a nominal diameter of 50nm are functionalized and
then dispersed in distilled water to form stable suspension.The conveetate h
transfer coefficients tested in a laminar flow circular tube heat exchahgeared
that the coefficients increased with the augment of volume fraction.

Keywords: Fe3O4 nanoparticle, Magnetic nanofluid, Thermalconductivity,
Viscosity, Heat transfer coefficient.

1. Introduction

Nano fluids are engineered colloids made of a base fluid anopaaticles (1-100
nm). Common base fluids include water, organic liquids (etbylene, tri-ethylene-
glycols, refrigerants, etc.), oils and lubricants, bidefy polymeric solutions and other
common liquids. Materials commonly used as nanoparticlelside chemically stable
metals (e.g. gold, copper),metal oxides (e.g., alumitigasizirconium, titania), oxide
ceramics (e.g. Al,O3, CuQO), metal carbides (e.g.5iC), metal nitrides (e.g. AIN,
Sin), carbon in various forms (e.g., diamond, graphitepearnanotubes, fullerene)
and functionalized nanoparticles. Solids have thermatlgotivities which are orders
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of magnitude larger than those of conventional heat trarfaigls. By suspending
nanoparticles in conventional heat transfer fluids, the traasfer performance of the
fluids can be significantly improved.

As a fluid class, nanofluids have a unique feature which ieqlifterent from those
of conventional solid-liquid mixtures in which millimeteand/or micro meter-sized
particles are added. Such particles settle rapidly, clag @ibannels, erode pipelines
and cause severe pressure drops. All these shortcomingibpribhe application of
conventional solid-liquid mixtures to micro channels vehianofluids instead can be
used in micro-scale heat transfer. Furthermore, comparetltlieate pool boiling
enhancement by addition of surfactants, Nanofluids canrehthe critical heat flux
(CHF) while surfactants normally do not. Nanofluids, whicmi@in nanoparticles
dispersed in base fluids, have been proposed as a new kindavtrhaesfer media
because they can improve the heat transport and energyeeéficiand may have
potential applications in the field of heat transfer enharera.

The thermal conductivity of the nanofluids can be enhancedoably when
nanoparticles, such as CNTge,Cu and Al,Os;, are dispersed into the base
fluids. Viscosity of the fluids also increases with the augtrdnthe nanoparticles
concentrations when nanopatrticles are dispersed intodke fiuids as well. At the
same time, temperature and nanoparticles size may hawsedfe the viscosity of the
nanofluids. Nanofluids can improve the convective heatteacsefficient considerably
comparing to the conventional heat transfer fluids and carsbd in thermal devices or
systems such as heat exchangers or cooling system to ernheattceeansfer. Magnetic
fluids, suspension containing magnetic nanoparticlesywdtmth magnetic and fluid
properties and have important applications in industndll@iomaterial fields. However,
seldom experiments and applications on the heat transi@aghetic fluids have been
reported.

The conductivity of magnetic nanofluids could be improveadtigh controlling the
alignment of nanoparticles by the external magnetic fieldch\the development of the
industry and the technology, the performance elevatiomefttaditional heat transfer
medium using mixture of water and ethylene glycol (EG) isassary. Kulkarni et al
(2007) investigated the thermal properties of aluminiundexnanofluids based on the
mixture of EG and water and that found that the heat transéasremhanced efficiently.
Thus, nanofluids appear promising as coolants for dissigatery high heat fluxes in
various applications.

According to the application, nanofluids are classified a bransfer nanofluids,
tribological nanofluids, surfactant and coating nanofluidhemical nanofluids,
process/extraction nanofluids, environmental (pollutteaning)nanofluids, bio- and
pharmaceutical nanofluids and medical nanofluids (drugeisii functional and tissue-
cell interaction). Heat transfer nanofluids were first régaiby the Argonne National
Laboratory, USA in 1995. Since then, a number of studies lm@en conducted on
the thermal properties (mainly thermal conductivity) amdyke phase and boiling heat
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transfer performance (mainly single phase heat transfi#rhas been demonstrated
that nanofluids can have significantly better heat trandfaracteristics than the base
fluids. Several good comprehensive reviews have summattizedvailable studies on
heat transfer of nanofluids. Guo et al.(2004) obtained 60%vexiive heat transfer
coefficient enhancement compared to (60/40) ethylene Blyater base fluid with 2
vol.% - F'e;O5 nanofluid under laminar flow conditions in a circular tuben@ar et al.
(2012) presented an experiment in plain circular tube tlent flow of Fe;O /water
nanofluid at the concentrations of 0-0.6 vol.% and concluthed enhancement of
30.96% and 10.01% in convective heattransfer coefficiedtfaction factor compared
with water, respectively at Reynolds number of 22,000. Sagkal. (2011)

The overall heat transfer coefficient 6%,05/waternanofluid in an air-cooled heat
exchanger has not been reported experimentally yet. Inwbik, an experimental
study has been performed to evaluate effective parametetisecoverall heat transfer
coefficient of stabilized iron oxide/water nanofluild,Os/water) in the laminar flow
regime with using a compact air-cooled heat exchangerferéiiit concentrations of the
nanofluid, several operating temperatures, various naddfhw levels and different
air flow rates. Choi et al.(1995) compared with millimetre acrometre sized particle
suspensions that nanofluids have shown a number of potadtiahtages, such as better
long-term stability, little penalty in pressure drop, arahdave significantly greater
thermal conductivity.

As a result, many researchers have investigated the heatdrgperformance and
flow characteristics of various nanofluids with differenhoparticles and base fluid
materials. Several following existing published artickasich associate with the use
of nanofluids are described in the following sections. Zhal€2010) measured the
thermal conductivity ofF'e;O4/water nanofluids. They found that the ratios of the
thermal conductivity enhanced by more than 15.0% even atdioene fraction of 0.005.

2. Experimental

2.1. Preparation of F'e30, Nanopatrticles

The process for preparing’e;O, nanoparticles by controlled chemical co-
precipitation is systematically explained. In the irongess 7.8 ¢'eSO,7H,0,5.41 ¢
FeCl36H,0 was dissolved in 100 mL distilled water. Aqueous ammoniurmrbyide
solution (1.5moll/L) was also obtained in the same mannkenT a surfactant (sodium
oleate) was added to the former solutions to obtain Precwaation | and later to
obtain Precursor solution Il. Secondly, Precursor sotutivas added into Precursor
solution II drop wise under strong stirring with the protentof dry nitrogen at the
desired temperature. Just after mixing the solutions, ¢hauc of the solution changes
from light brown to black, indicating the formation éfe;O, nanopatrticles, which was
lowed to crystallize completely for another 60 min undetidagtirring.
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The precipitated F'e30, nanoparticles were washed by repeated cycles of

centrifugation and redispersion in distilled water. Waghivas performed for five times

in distilled water. During the third process the precigtate;O, nanoparticles were
redispersed in the same surfactant solution under the thomsliof ultrasonic agitation
for 30 min and strong stirring for another 40 min. The produéte;O, nanopatrticles)
were also washed by repeated cycles of centrifugation adidpersion in distilled
water. Washing was performed for four times in distilled @vathen the final product
was dried in a vacuum oven at room temperature for 24 h, anfl¢h@, nanoparticles
were finally obtained.

2.2. Preparation of F'e;0, Nanofluid

Two-step method was used to prepare nanofluids. Synthespestical-shaped
Fe;04 nanoparticles with diameter of 50 nm were selected as addjtand deionized
water was selected as a base fluid. In a typical procedurguatisurfactant (sodium
oleate) was dissolved into the deionized water at first, aed the nanoparticles were
gradually added into the base fluid with violent stirring. te&kfvard, the suspensions
were stirred using disperse mill (7,200 r/min) for 40 min. nd#uids with different
volume fractions ¢ = Volume of nanoparticles/Volume of base fluids) of 0.005,10.0
0.015, and 0.02 were obtained by intensive ultrasonicdtiod5 min.

2.3. Experimental Setup

The experimental apparatus mainly consists of a test sectiee water heater tank,
one nanofluid tank, and a collection tank with submersiblepwf 10L/Hr. The test
section is of 1m long counter flow horizontal double tube legahanger with nanofluid
flowing inside the tube while hot water flows in annular. Theentube is made from
smooth copper tubing with a 7.35 mm outer diameter and 6.3%mer diameter, while
the outer tube is made from Gl tubing and has a 32.9 mm outaredex and 31.75 mm
inner diameter.

The test section is thermally isolated from its upstreamdowinstream sections by
plastic tubes in order to reduce heat loss along the axittian. The thermo couple are
mounted at both ends of the test section to measure the tataperrespectively. The
inlet and exit temperatures of hot water are measured ugiodhermocouples which
are inserted directly into the flow. The tanks of 20 Land 15 jhazaty are made from Gl
sheet to store the nanofluid and hot water leaving from thestetion. The collection
tank has a submersible water pump with 10L/Hr of dischargbeémanofluid receiver
tank.

The hot water and nanofluids flow rate is evaluated by the takert for a given
volume of nanofluid to be discharged. During the test run,snflsv rates of the hot
water and nanofluids, the inlet temperature iS€7&nd outlet temperatures is 52-8D
of the hot water and nanofluids were recorded.
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3. Results and Discussion

In recent years, extensive research has been conducted ouafattring of
materials whose grain sizes are measured in hanometrese Tingterials have been
found to have unique optical, electrical, and chemical props. Recognizing an
opportunity to apply this emerging nanotechnology to dihbd thermal energy
engineering, it has been proposed that nanometer- sizéidlgsicould be suspended
in industrial heat transfer fluids such as water, ethylegead) or oil to produce a new
class of engineered fluids with high thermal conductivity.

Because the thermal conductivities of most solid materiegshéggher than those
of liquids, thermal conductivities of particle-fluid mixes are expected to increase.
Fluids with higher thermal conductivities would have paigis for many thermal
management applications. Because of the very small sizeeafubpended patrticles;
nanoparticle-fluid mixtures could be suitable as heat fearffuids in many existing
heat transfer devices, including those iniature devicegich sizes of components and
flow passages are small. urthermore, because of their sized| :ianoparticles also act
as a lubricating medium when they are in contact with othkd sorfaces.

Base Fluid (Hot) flow rate 0.11
(kg/s)
Base Fluid (Cold) flow rate 0.119
(kgls)
Temperature | Inlet 55
of Base Fluid [ Qutlet 48
(Hot) °C
Temperature Inlet 29
of Base Fluid
(Cold) °C Outlet 46
Heat Transfer Coefficient 23608.98
hvs Wimz2. K

Table. 1 Heat Transfer Coefficient of Base fluid / Base fluid

To validate the accuracy and reliability of the experiméststem for measuring
the convective heat transfer coefficient and to provide @lbeesfor comparison the
nanofluid data, first the tests are performed for distilledewaExperimental results
for distilled water and various volume fractions Bé;O, naofluids compared. Results
obtained from the calculations are compared with the medsdata to evaluate the
validity of the effective thermal conductivity theoriesrfliquids with nanometer size
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inclusions. Other possible microscopic energy transp@thmanisms in nanoparticle-
fluid mixtures and the potential applications of these fl@dsdiscussed.

The above table explains the amount of heat transferred doydise fluid in the
absence off’es0, nanoparticles. The next table (Table. 1.) shows a suddeindec
of heat transfer coefficient at a volume fraction of 0.2 arehth gradual increase with
increase off'e30, content. The trend after 0.2 volume fraction is similar tg aormal
suspended particles that carry heat from one end to othéeisteam lined flow. The
Brownian motion of any normal suspended particles withirfline results in collision
and loss of energy during the laminar flow.

However, if the particle size is in nanometer dimension tloespbility for the
collision is minimum and additional energy transport caseafrom the motions induced
by stochastic (Brownian) and inter particle forces. The SBMde shows the particles
size of theF'e30, is around 40-50nm. Motions of these particles cause miangexdion
that enhances heat transfer.

Volume | Base Fluid| Nanofluid| Temperature, Temperature| Heat Transfer,
Fraction| flowrate | flowrate | of Basefluid | Nanofluid Coefficient
°C ° hb/nf
% (kg/s) (kg/s) | Inlet | Outlet| Inlet | Outlet| W/m*. K
0.2 0.11 0.109 55 42 29 39 18233.22
0.4 0.11 0.106 55 38 29 40 27078.28
0.6 0.11 0.105 55 37 29 42 34013.05
0.8 0.11 0.105 55 36 29 43 39507.15
1.0 0.11 0.100 55 35 29 45 50706.40

Table. 2 Heat Transfer Coefficient of Base Fluid’e; O, nanofluid

In all of the effective conductivity models, the particles assumed to be stationary
when there is no bulk motion of the fluids, which is true whea plarticle is large. In
nanoparticle-fluid mixtures, microscopic forces can baificant. Forces acting on a
nanometer size particle include the Vander Waals forcegligwtrostatic force resulting
from the electric double layer at the particle surface, tbhelgstic force that gives rise to
the Brownian motion of particles, and the hydrodynamic foMetions of the particles
and fluids are induced and affected by the collective effetii@se forces.

The experimental result shows that the heat transfer rateanbparticle-fluid
mixture increase relative to those of the base fluid. Thethaasfer rate decrease upto a
volume fraction of 0.2 due to failure of formation of lamirfeow by the nanopatrticles.
As the volume fraction increases, the formation of eleaoable layer is significant
that enhances the heat transfer of the spherical iron fegtic
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Heat Transfer of Basefluid /Nanofluid
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Figure 1: Volume Fraction %

Figure 2: SEM image of the Fe304 nanopatrticles

4. Conclusion

This work presented a technical route for preparing stadtefiuids composed of
Fe30, nanopatrticles and the deionised water (DW) as the base fludiu® oleate
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was used as surfactant, and it was proved to be beneficialetaliipersion of the
nanoparticles in the nanofluids. The viscosity of fxg O, nanofluids strongly depends
on the temperature and the volume fraction. Thermal condties of the nanofluids
are higher than that of base fluid, and the enhanced valuesage with the volume
fraction of the nanopatrticles. The convective heat trarsieefficient of the nanofluids
has substantial enhancement when compared to that of tieefloés These results
indicate that the enhanced thermal conductivity is not thlg mechanism responsible
for heat transfer enhancement and other factors such abtgtabnanofluids, thermal
properties, and viscosity of the nanofluids also should Ipsidered.
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Abstract

Conducting films of £10 camphorsulfonic acid (CSA)-doped polyaniline /
polyimide (PANI/PI) blends with various compositions were prepared byesblv
casting process. The molecular level interaction in these blend films were
experimentally characterized by Fourier transform infrared (FTIRialiolet-
Visible (UV-Vis), X-ray diffraction (XRD) and X-ray Photoelectron spgescopic
techniques. Density functional theory (DFT) was utilized to study the streictu
and interacting nature of PANI/PI blends and to substantiate our experimenta
observation. The interacting structure and observed red shift cotifepresence

of hydrogen bonding between the carbonyl group of Pl with the amineAbfi P
with the typical lengths of 1.950 and 2.193 A, which affects the optical band
gap(E,), electrical conductivityc) as well as the morphology of the blends. The
disappearance of the characteristic peaks of PANI/PI blends suggastkind of
molecular mixing between the two components. The graphical evaluation of the
frontier molecular orbital (FMO) also provides qualitative information on reatu
and extent of interaction. The elemental and the composition analysis oriFHANI
blend films show the variation in doping levels (S/N) and the binding energies
support the results of FTIR, optical, XRD and electrical conductivity.

Keywords: Conductive PANI-PI blend films, Molecular interaction, FTIR
and UV-Vis spectroscopy, Optical band gap, Electrical conductivitgmigntal
analysis, Density functional theory, Hydrogen bonding, Frontier Mdbac
Orbitals (FMO).
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1. Introduction

Polymer blends are a key component of current polymer resesard technology,
owing to their ease in production of new materials by miximgl &n the diversity of
their properties that result. Polyaniline (PANI) is anattive conducting polymer since
last decade due to its considerable conductivity, easyhsegig route and good thermal
stability. However, the conducting forms of PANI are inh#thg brittle and poor in
processability [1, 2]. A way of overcoming this problem ispiepare blends of PANI
with conventional polymers, such as polyvinylchloride, [3}lons [4], and poly (methyl
methacrylate) [5] or with high performance polymers suclpalyimide, polysulfone
and poly (amide imide) [6, 7] to maintain the mechanical ertips, the processability,
and the thermal stability of conventional or high performeupolymers, together with
the electrical properties of conducting polyaniline.

Aromatic polyimides (Pl) show outstanding thermal, medtan electrical and
solvent resistance properties that have been widely usdtedsgh performance parts
in electronic, aerospace and automobile industries [8jhyMaports are available on the
preparation and characterization of conductive blendsAdIR Pl by the conversion
process of PANI / polyamic acid that involves some kind ofticali processing
conditions [9-13]. The characteristics of this type of lleare different from the
mixed conducting polymersvhich are merely a physical mixture of non-conductive
polymer with conducting polymer. It is imperative to undarsl both theoretically and
experimentally the behaviour and molecular interactionsuch mixed polymers will
throw some light on the relationship between structures @ogerties as well as to
predict properties or even to design new materials withifpeharacteristics.

The objectives of this study are to report on the investigaf the molecular
interactions in PANI / P1 blend films using Fourier infra-rg€T IR) spectroscopy along
with the theoretical justifications applying density funa@l theory (DFT). The blend
films were also examined by ultraviolet-visible (UV-Vis)esproscopy to probe the
nature of transition and to determine the optical band gap.h@Ve also reported our
observations of the electrical conductivity and strudtarzalysis of PANI / Pl blend
films. The X-ray Photoelectron Spectroscopy (XPS) wasztilito study the variation
in doping levels (S/N ratio) and the binding energies in PANRI blend films. To
best of our knowledge no theoretical calculations so faeHasen carried out on the
PANI / Pl blend structure. In order to acquire the nature a@éraction in PANI /
Pl blend structure at an atomic level and also to substantimther the experimental
observations, theoretical investigation has been peddrion D(P)ANI / Pl where
D(P)ANI is a dianiline, a smaller unit of polyaniline, codsred to avoid computational
cost.
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2. Experiment

2.1. Chemicals and Preparation of Polyaniline-PolyimideRANI / PI) Blend films

Aniline (synthetic grade from Aldrich) was purified by dikttion before use and
ammonium peroxydisulfatéeN H,)25,0g), HCl and N H,Oy were used as received
for the synthesis of polyaniline emeraldine base(=+)-10-camphor sulfonic acid
(Lancaster), m-cresol (Aldrich) and polyimide (Indian spaesearch organization
(ISRO), India) were also used as received to prepare cordURANI / Pl blend films.

Polyaniline emeraldine base (PANI-EB) powder was prepangddnventional
chemical method [14]. Conductive PANI powder was prepareanbying PANI-EB
and(4)-10-camphor sulfonic acid (CSA) powders in a molar ratio 8@SA to phenyl
nitrogen repeat unit of polymer. The (PANB(PI),_, polymer blend solutions (2wt %)
were prepared by mixing the conductive PANI with PI in thedfied stoichiometric
ratio (x = 0, 25, 50, 75 and 100 % wt) and stirred mechanically in thegmes of m-
cresol for about 24 hours at room temperature. The resubiigmer blend solutions
appeared to be very uniform with no visible un-dissolvedipar which was used for
the preparation of PANI / Pl blend films by solution castingteique [15].

2.2. Measurements

Infrared measurements in the range 400-2000 ' were recorded with a fully
computerized Bruker IFS - 66V spectrometer with 200 scanspectrum at 2m !
resolution. All the measurements were performed ex sitthéttansmission mode
as KBr tablets. The optical transmittance spectra were decbfrom 300 to 800 nm
wavelength using a Hitachi UV-Vis-NIR spectrophotometgr3400). Unpolarized
radiation at room temperature with a resolution of 2 nm waslus this study. The
measurements were made on films of typical thickness 410 deposited on glass
substrates. The substrate absorption is corrected byduntinog an uncoated cleaned
glass substrate in the reference beam. In the present study, diffraction patterns
were recorded at room temperature using Philips X-ray geae(Model PW 1390)
with an Ni filter and CuK radiatiofA = 1.5418 — A) at 40 kV and 20 mA in the 2
range of 10 to 70° with an accuracy of 0.02 The X-ray photoelectron spectroscopy
(XPS) was performed using a VG Scientific 220-1XL with its paged software and
data analysis with a resolution of 0.1 eV.

Thickness of the PANI film(9.8 x 10~%n) employed in this investigation was
measured using a universal length-measuring instrum&iDS, Switzerland) to an
accuracy oft0.1 x 10~%m (the pressure maintained in the ball contact was 2.47 Pa) and
confirmed with alpha step surface profilometer (TENCOR Alpglka 200-ALO2). The
area of the film, used for the conduction study wa$ x 10~ °n? as measured using
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a profile projector (Nikon-V-20A, Japan) with 10 times médgmition. For conduction
measurements, Metal-Polyaniline-Metal (MPM) sandwickicks were prepared by
evaporating gold in a vacuum &7 x 10~2 Pa onto well-cleaned glass substrates
through suitable masks to form bottom and top electrodes dichconductivity data
was acquired using a constant current source coupled witlgtaimput impedance
electrometer (Lab Equip, India). For all conductivity dat@sented here, the sample
container was pumped for few hours before the data acaunstid eliminate the effects
of any absorbed moisture.

Peak assignment 2 Expenmental Theoretical

Isolated | Complex | Isolated | Complex

C=0(PI) 1776° 1720 1805.77 | 179834
(40199 | (126 37)

N-H (PANT) 3450¢ - 355048 | 3488.66
(3.46) | (12048)

C=C{(Qring of PANT) 1597 1597 | 1559.55 | 1589.62
(174181)| (268.99)

CN=C (N-B-N of PANT) | 1502 1502 | 1508.60 | 1507.74

(36.60) | (6.68)
C-C Stretching of Q ring 1371 1354 | 137846 | 136505
of PANI (1028) | (521.19)
C.-N(PANT) 1336 1345 | 132032 | 134835

(140) | (12331
C-H(in plane mode of 1175 1175 1176.74 | 118190
PANI) 3778) | (11.83)
C-H (out of plane mode of 804 817 79372 80173
PANT)

(276.91) | (40.82)

Table. 1 Assignments of main peaks of PANI-PI blend spectra
(wave number inm 1)
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Band gap (E;)
Concentration & Rangeof | Conductivity
PANLET Typeof Percentage of . | e
| tramsition . Theoretical | tramsmittance | T p ey
(wiw)o Experimental (o)
D(FANLFI
Indirect . - 3 .
0:100 (P 22and3 31 281 % 550800 | 343x10°
allowed
Indirect ;
1575 167 - 1 350800 | L3410t
allowed
Indirect s
30:30 358 42 4 360800 | 314x10
allowed
Indirect .
7523 47 - 2 360800 | 238x10°
allowed
Direct _ .
100:0 (PANT) 30 101 13 330-800 7822107
allowed

Table. 2 Optical parameters of PANI, Pl and PANI / Pl blend films.

Sample Relative atomic concentration (%)

Cls | Ols | NIs | S8 N

ol §3846 | 12820 | 33%

PANLCSA)eos-@ys | 82903 | 13845 | 3065 | 0087 | 0007

PANLCSA)s- (s | 83230 | 11299 | 3270 | 0200 | 006!

PANLCS)y - Py | 89205 | 10570 | 4430 | 0781 | 047

PANLCSA T60486 | 18616 | 4342 | 08934 | 023

Table. 3 Relative atomic concentration (%) of PI, PANI-CSA,
(PANI-CSA), - (PI);_, blend films from XPS results
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Cls Binding | Tvpe of spacies | Nls Binding | Tvps of species
Sample enargy (2V) nvolvad enargy (2V) nvolvad
184823 Phenyl Carbon
bonded to H
21 286.076 C-Cor TN 400.742 [mide ¥
188.760 c-o
291.706 =0
284.838 C-CorCH
286.157 CMor G
(PANI-C8A) e25- (PT)ons|  288.710 C-Nor C=N- 400.638 [mide N
291.592 c=0
184.957 C-Cor CH
286.335 C-Mor G2
(PANI-CSA) pso-(PT)oze|  288.569 C-Nor C=N- 400.342 Imide N
291.534 ]
284.902 CCor CH 199918 -NH from
286242 C-Nor = Benzenoid smine
(PANI-CSA) p7:-(PT) o2z | 288.602 C-N o C=N" 401.082 N~ spaciss of
201.492 C=D PANI-CSA
184941 CCor CH 199819 -NH from
286.722 C-Nor =N Banzanoid smine
PANI-CSA 288.708 C-Nor =" 401.625 -N * spacias of
PANI-CSA

Table. 4 Binding energy of C1s and N1s atoms in PI, PANI-CSA,
(PANI-CSA), - (PI);_, blend films from XPS results

3. Theoretical Background

The interacting nature of dianiline (D(P)ANI) (a smalleiitusf PANI) with that of
polyimide (PI) is taken for quantum chemical calculatioheyeometry of all the three
structures D(P)ANI, Pl and D(P)ANI-PI are fully optimizeding density functional
theory (DFT). Becke’s three-parameter non-local hybrichexge potential (functional)
with the non-local correlation functional of Lee, Yang, P@3LYP) [16-17] in concert
with 6-31G* basis set have been used in this study. Harmabi@tional frequency
analysis suggested that all the optimized geometries gegtbminima at the respective
potential energy surfaces. The energy difference of thentteo orbitals: HOMO
(Highest Occupied Molecular Orbital) and LUMO (Lowest Unaopied Molecular
Orbital), largely responsible for chemical and spectrpscproperties of the molecules,
represents the energy band gap that provides the basisfduction. All computations
were performed using Gaussian 03W program package anchphigal representations
were prepared with the aid of Molden program [18].
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Tvpe Paramatars D{PANI H D{P)ANI-FI

C{E)-NT) 1407 1.383

N(T)-H(20) 1.019 1.021

N(T-C(2) 1437 1414

N(14)-H(26) 1.018 1.020

| N{4)-CE) 1433 1408

Bond Length'A | O(28)-C(23) 1.211 1.133
C{25)-C20) 1493 1463

C(23)-N(34) 1402 1401

0(26)-C(13) 1.112 1.135

C(13)-C(16) 1.4%4 1434

C{13)-N(14) 1413 1431

ZCR)N(T-CD) 12048 127,63
Z0(28)-C25)-C21) 128.87 131.73

BondAngla® | Z0(28)-C(23)-N(24) 126.33 12343
Z0(26)-C(15)-C(16) 127.69 124.04
Z0(26)-C(13)-N(14) 126.37 130.4
ZC13)-C8)-N(T)-H(20) -38.83 0.33

ZC9)-CIR)-NT)- H{l[l] 14179 17757
ZC03)-CI2)-N(T)-H20) 1115*1 i#i.lﬂ

: ZC(1-CL2)-N(T-H20) in. un
Ditedral Augle" ZCEN-CT-CLL) -§9.61 3148
ZC(6)-C3)-N(14)-H(26) 13448 -138.06
Z0(28)-C(25)-C1)-C22) {01 {81
Z0(26)-C(L3)-N(14-C1D) 045 .68

Total Enarey (Hartraas) SEERLH Q331040 | 1900343

Table. 5 Geometrical parameters of D(P)ANI, Pl and D(P)ANI-PI
structures optimized at B3LYP/6-31G* level of theory.

4. Results and Discussion

4.1. Experimental Study

Infrared Spectra

The FTIR spectra of PANI (a), PANI / PI blends with the weigatio of 75:25
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(b), 50:50 (c) and 25:75 (d) are shown in Fig.1. The IR mairkped PANI / Pl blends
are identified and tabulated (Table 1). The conductive PARO(0) shows quinoid (Q)
ring stretching at 159¢m !, and benzenoid (B) ring stretching at 1502 ! typical
feature of a semiquinoid structure of emeraldine type [THe bands at 137&mn "
and 1345:m ' corresponds to B-N=Q and Car-N stretching modes respectiTélg
absorption peaks at 1175~ and 804cm ! are due to C-H in plane and out of plane
bending vibrations of the aromatic ring respectively.

97 1311 1175
| 1502 | FTIR

Absorbance(arblirary units)

1800 1500 1200 900 600 300
Wavenumber (cm™)

Figure 1: (a) FT-IR and (b) FT-Raman spectra of PANI, PANI /Rhid films.

PANI-PI
100 [
=z P
80|
fy 2575
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Figure 2: Transmittance spectra of PANI, Pl and PANI /Pl dl&ms.
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Figure 3: (a) Plot of (h) 1/2 verses h show indirect alloweadhsition in PI, (b) Plot of
(h) 2 verses h show direct allowed transition in PANI and (o Bf (h) 1/2 verses h
show indirect allowed transition in PANI / Pl blend films.
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PANIPI
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Figure 4: X-ray diffraction patterns of PANI, Pl and PANI-Blend films

The IR peaks of PANI / PI blend with the weight ratio of 75:2% atmost similar
to conductive PANI. However, in the case of 50:50 and 25:7fgkteatio, the carbonyl
C=0 stretching band of Pl seen at 1730~ shifts to 172Q:m ! as the PANI content
increases from 25% to 50% wt. As the content of PANI incre&s&@$%, the carbonyl
band becomes smaller and its peak further shifts slighthatds the lower wavenumber.
The observed red shift may be due to the formation of hydrdmsrd between the
C=0 group of PI with the amine of PANI, without allowing the amaito participate
in protonation. A similar observation has been reportedtiermally imidized PANI /
polyamic acid (PAA) blends [13].

Since O is highly electronegative, the hydrogen bonding toaebonyl group
lengthens the C=0 bond and lowers the stretching force catstdoich results in a
lowering of the absorption frequency. The hydrogen bond/beh the C=0 group of PI
with the amine of PANI also affects the B-N=Q stretching mdBlecause of this reason
the band at 137&m ! shift to 1354cm . The band at 1336m ' is assigned to the
characteristic band af,, — N stretching indicate the doped state of PANI. This band
almost disappears in the case of 25:75 weight ratio and thisdune to the availability
of more carbonyl group of Pl that hampers the protonations Tdtt is also seen as the
intensity of the band at 1502n ! decays where the bard — NH™ = C turns into
C — N = C characterizes the deprotonated structure.

Optical Spectra

The transmittance (T) data of polyaniline (PANI), polyirai@Pl) and PANI / PI
blend films (Fig.2) show the higher transmission in the highiavelength region and
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its decline at absorption edge. Analysis of the absorptioefficient («) has been
carried out to determine the nature of transitions involeed to obtain the optical
band gap(£,). Absorption coefficient data were elucidated from opticahmission
measurements in the interference-free, strong absorgpeciral region. The frequency
dependence of the absorption coefficient can be describad bynpirical relation,

ahv = A(hv — E,)*

where A is a material constanty, a characteristic energy termed as optical band gap

. iy - . . .13
and n is the transition probability index, which has disenelues I|ke§, 2 2 or more

depending on whether the transition is direct or indirect altowed or forbidden. The
plots of (ahv)? versushy and (ahv)'/? verseshy are linear function, indicating the
existence of direct allowed and indirect allowed transitio PANI and PI, PANI / PI
blends respectively. Extrapolation of linear dependeritiesorelation to abscissa yields
the corresponding bandwidth,. The values of the optical energy gaps obtained from
Fig. 3 (), (b) and (c) are listed in Table 2.

From the table, it is observed that the percentage of trateame (T) decreases
with the increase of PANI concentration. At the same timertrge of transparency
almost remains same in PANI and its blends except for theipale film. The band
gap evaluated for PANI (3 eV) almost matches with the repomsult [20]. The band
gap for PI film is calculated as 2.2, 3.51 eV. Yoo et al. [21]éaecently reported
the existence of only one optical band gap for polyimide 13%) matches with our
result. However, there is an additional band gap (2.2 eVaiobt for PI film may be
due to the formation of exciton. The exciton is a bound etectrole pair, which can be
formed in every insulating crystal, if the band gap is indirelhe energy of formation
of an exciton is less than the band gap and so its energy legahlthe band gap. The
optical band gap of the polyaniline blends shifts from 3.6B#47 eV (bathochromic
shift) when the PANI load (X) increases from 0.25 to 0.75. sTi@thochromic shift
indicates the formation of hydrogen bonding between PI adlPwhich may result
in weakening of bond strength in PANI. Similar results wesparted for PANI - poly
(vinyl alcohol) (PVA) and PANI - nylon 6 composites [4].

Structural and Electrical Conductivity

X-ray diffraction patterns of PANI, Pl and PANI / Pl blend figmvith the weight
ratio of 75:25, 50:50 and 25:75 are shown in Fig.4. The CSAedopANI film has
prominent diffraction peaks &) = 18.7° and 31.8 in the background of amorphous
shoulder around 25 indicating that some part of the PANI sub chains becomaelrigi
and ordered. A model for the structure of CSA doped polyamifiim explains the
presence of alternating layers of flat emeraldine salt chaimd CSA- anion parallel
(a,c) planes [22] grown parallel to the ¢ axis. Here, poliaaicould be treated as a
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polycation while CSA- acts as an anion that allows an incr@aseterchain packing
and thus induces higher structural order. On the contrasretare no pronounced
diffraction peaks in the patterns of PANI / Pl blends indicgtthe synergetic effect of
the presence of large number of hydrogen bonding moietie® @@sup of Pl and amine
of PANI) in polyblend films reducing the interchain packingdeéhence resulting in the
conformational hindrance of PANI sub chain. The disappeagaf the characteristic
peaks also suggests some kind of molecular mixing betweenctwnponents [13].
However, the improvement of electrical conductivity frdi® to 107° S/cm in this
blend films as shown in the Table(2) is due the enrichment @fctnducting path in
the amorphous regions of PANI / Pl blends that reduces thesting/hopping distance
between disordered regions results in the enhancemergecbarrier motion.

Composition Analysis

X-ray Photoelectron Spectra of (PANI-CSA)(PI1);_, blend films are shown in
Fig. (5) forx =0, 0.25, 0.50, 0.75 and 1. The survey scan spectrum of palgifitig.
5a) consists of 3 main peaks: Cls around 285.65 eV, N1s arddt@4ieV and Ols
around 531.76 eV. The survey scan spectrum of doped PANI (& also consists
of 3 main peaks: C 1s around 285.65 eV, N1s around 399.37 eVCdrsdaround
534.42 eV along with a peak at 158.59 eV corresponds toeSfinent in S@ group
of the doping material (CSA). The binding energy peak at 3p@3 corresponds to
the N 1s of the doped PANI and is from benzenoid amine. Therdpmpiaterial (CSA),
which is used for protonation, protonates not only the inmitedogen but also the amine
nitrogen. Apart from these, one small contamination peak appears at 104.39 eV
and it corresponds to Si2p element which may be from the glalsstrate.

Relative atomic percentage of PI, PANI and PANI / Pl blendsragbrrecting with
the sensitivity factors are listed in Table 3. The protamatidoping) level of the PANI
(S/N ratio) is determined from the sensitivity factor catedl S2p to N1s core-level
spectra from the Table 3. It is found that the value of S/N 230n the case of PANI-
CSA complex. This value gradually decreases with increaBlrapncentration, though
the level of CSA doping is the same for all compositions. Thislile to the fact of
the formation of hydrogen bond between the C=0 group of PI thighamine of PANI,
without allowing the amine to participate in protonatiorhi§ result is in accordance
with the present studies on FTIR, optical and XRD analysis.

To understand the variation of binding energies of main petthe Cls and N1s
core-level spectral lines (not shown) are deconvoluted aaimponents and its values
are presented in Table 4. The spectrum of Pl has four spefoiebs) 284.823, 286.076,
288.760 and 291.706 eV, respectively, for phenyl carbordbdrto hydrogen, C-C or
C-N, C-O and the carbonyl carbon (C=0)species and one sped¥ksadt 400.742 eV
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corresponds to imide nitrogen. The Cls spectrum of PANI-CSAbmadeconvoluted
into three environments: C-C or C-H at 284.941 eV, C-N or C=N at. 285 and
C — NTorC = NT at 288.708eV. The high bonding energy tail (288.708eV) is du
to ther — 7* bonding band coincide with the well-doped state [12]. The Sdectrum
has two environments: -NH from benzenoid amine is revea&99.819 eV and the
imine -N+ species appeared at 401.625 eV. The PANI blends foav C1s components
in which three C1s components are similar to PANI-CSA and thetfiocomponents is
carbonyl carbon (C=0) species of PIl. The binding energy ddaayl carbon species
increases with increase of Pl content in the blends indibetiethe amine site of PANI-
CSA prefers the formation of H bond than doping species.

The electronegativity of O in C=0 gradually reduces, if thaikbility of N-

H species of PANI increases, can be attributed to the remluaf displacement of
electronic charge from the atom that lower the observedibindnergies of the core
electrons. Analysis of N1s components of blends revealketdtlV H and— N species
appeared only for 75% PANI blend, which suggest that the diiogj@ecies protonate not
only the imine nitrogen but also the amine nitrogen, sintikethe observations of Han
et al.[12] in PANI/PAA and PANI/PI blends. However, the dorance of dopant is not
seen for 25 and 50% PANI blends that clearly support the lam@eductivity of those
blends given in Table 2.

4.2. Theoretical Explanation

Geometrical Parameters

The two isolated structures were fully optimized and areicted along with their
atomic numbering schemes in Fig. 6 (a) & (b) followed by th&JXNI-PI structure
shown in Fig 6 (c). The interacting D(P)ANI-PI structure sisohydrogen bonding
between O(28) of Pl and H(20) of D(P)ANI and between O(26) bfakRd H(26)
of D(P)ANI with bond lengths 1.958° and 2.1931° respectively. The geometrical
parameters of all the three structures and their respestigggies are listed out in Table
(5). The N(7)-H(20) and N(14)-H(26) bond lengths of isothi®(P)ANI structure are
respectively 1.019 and 1.0 . However the hydrogen bonding of O(28) and O(26) of
Pl with H(20) and H(26) has caused the elongation of N(7)ejéhd N(14)-H(26) bond
lengths to 1.021 and 1.020r respectively. This elongation of N-H bond lengths due to
the interaction of Pl is thus expected to produce a shift @irthibrational frequencies.
In the case of PI, hydrogen bonding has led to the increasend kengths of C(25)-
0(28) and C(15)-0O(26) from 1.211 to 1.235 and 1.212 to 1.2354° respectively
which in turn support well to our experimental part. The ease in bond lengths of
the carbonyl group is also predicted to cause difference invib@tional frequencies
from that of their isolated structure. The variation in bdedgths, angle and dihedral
angles of the isolated structures due to the interaction(B)ANI and PI are listed in
the Table. 5.
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Figure 6: Three dimensional structure of (a) D(P)ANI (b) Pdac) D(P)ANI-PI
optimized at B3LYP/6-31G* level of theory.
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b)

Figure 7: Pictorial representation of the Frontier molacuoirbitals - (a) HOMO and (b)
LUMO - of D(P)ANI-PI calculated at B3LYP/6-31G* level of thep
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Thermodynamic Properties

The occurrence of hydrogen bonding between D(P)ANI and Hl affect the
strength of NH and CO bonds and hence shift in their vibratidrequencies are
expected. The discrepancies in NH and CO stretching vibraktifvequencies of the
structures are listed in Table 1. It is evident from the da&ble 1) that the hydrogen
bonding between carbonyl of Pl and amine of D(P)ANI has imitesl significant
changes in the stretching NH and CO vibrational frequendieshe case of isolated
Pl, a stretching vibrational frequency of 18054 ' is calculated for the CO bond.
Similar to the observed experimental result, the formatbhydrogen bond by O of
the carbonyl group with the amine of D(P)ANI has predictedbasiderable red shift
by decreasing the frequency of CO bond to 1798:34". This lowering of frequency
is due to the increase in the bond length of CO as shown in Tablie the same way,
hydrogen bonding has led to the decrease in the vibratioealieéncy of NH bond from
3550.48¢m " 'to 3488.66¢m ~'thus predicting a significant red shift. The predicted
discrepancy in the calculated frequencies is much comfgveth our experimentally
observation confirming that the presence of hydrogen bgndirresponsible for the
hindrance of protanation by the amine group of D(P)ANI.

Graphical Evaluation of Molecular Orbits

The energy band gap for D(P)ANI, Pl and D(P)ANI/PI structursere also
calculated using density functional theory (DFT) and astetl in Table 2. The energy
gap of isolated D(P)ANI and Pl is found to be 1.01 eV and 2.8X&3pectively, which
do not match with the experimental value because only orteofipiolymer was taken
for DFT calculations. However, the interaction of this D&R) with PI increases its
band gap to 2.42 eV. This conclude that the presence of Pedserthe conducting
property of PANI and the shift in the energy gap of D(P)ANIi®Imainly due to the
formation of hydrogen bond between D(P)ANI and PI. The giegdlevaluation of the
Frontier molecular orbitals - the HOMO and LUMO - can provigkeich qualitative
information on the nature and extent of interaction betw&NI and PI. Fig. 5 depicts
the HOMO and LUMO orbitals for the interacting D(P)ANI/Pt@tture. The molecular
orbitals clearly show that the unshared pair (p orbitals)gfgen (O) in the PI structure
acts as the electron acceptor, thus occupying the LUMOaisbiT his further confirms
the formation of hydrogen bond with D(P)ANI thereby redugits conductivity as seen
from Table 2.

5. Conclusion

Conductive films of PANI/PI blends with different composii® were prepared
by solvent casting process. The molecular level interactio these blend films
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was experimentally characterized by Fourier transformanefd (FTIR), UV-Vis, X-
ray diffraction (XRD) and X-ray photoelectron spectroseopechniques. It was
demonstrated that the conductive PANI can react with Pl tmfoydrogen bonds and
thus keeping both as a miscible system. The interactiondetvwD of the carbonyl
group in Pl and H of amine in PANI hampers the protonation téfain turn increasing
its band gap. The optimized structure of D(P)ANI/PI showesfttrmation of hydrogen
bonding between carbonyl and amine groups of Pl and PANlectsely justifying
further to the experimental observation. Calculated fregies also predicts a red
shift in the NH and CO stretching vibration of (D)PANI and Pledto the formation
of the hydrogen bond. Similar to the experimental resuttrease in the band gap of
D(P)ANI is observed in the presence of Pl thus weakeningatglactivity. The race
between dopant moieties and hydrogen bond moieties affeqirbtonation process in
the PANI/PI blend system which in turn influence the struaituoptical and electrical
properties. Detailed studies on these properties aretdendevice applications that
are proposed for future work.
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Abstract

We present the results of quantum chemical simulation of pyrazolo [3,4-b]
quinoline derivatives in the field of organic optoelectronics . Moleculanggtries
and spectral analysis in the absorption spectra are characterizeditbgtifong
absorption bands in the spectral range 200-500 nm. A substitution of thglmeth
groups by phenyl groups causes substantial changes of the tiwsaspectra
mainly in the spectral range 250-1400 nm. From five classes of molecues ab
29 derivatives were characterized for the study. The comparison asumed and
calculated absorption spectra by quantum-chemical AM1 method manifests rath
good agreement for all compounds in the part regarding the spectaiops.
PAQ substituents are reported for the prediction of the integrated UV lzdrsce

for a various set of positions using a quantitative structure-propeldsiaeship
(QSPR) approach. At the same time, the measured spectra reveal tltecaie
broadening practically of all absorption bands. In order to gain mordretec
examination, HOMO and LUMO energies gapK) have been calculated.

Keywords: Pyrazolo [3,4-b] quinoline, QSPR, AMI, HOMO-LUMO

1. Introduction

Organic optoelectronics devices are exploited in varigaieations that range from
display and the lighting in the case of organic light emgtitiodes (OLEDs)[1-2] ,
solar cells, sensors and wearable electronics. The prgesatration is addicted to
smartphone due to their high advantages and applicatiatigrrbecause of low cost,
light weight and flexible technology in the emerging field cditerial science. Among
the large number of such materials, considerable inteseshow towards pyrazolo
[3,4 b] quinoline [3] and its derivatives which recently laleeen found to posses
a class of highly fluorescent materials in the blue spectage [4] as well as
promising materials for electroluminescent applicati¢bls particular displays and
LED production.
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Further improvement of their basic characteristics needfetailed knowledge
concerning the fundamental electronic and optical progerdf organic molecules
implemented into a polymer matrix which currently are notlwstablished. Important
information may be gained here by the absorption in UV antbMgarts of the spectra
applying appropriate experimental methods and quantusmatal modeling.

Figure. 1 Pyrazoloquinoline (PAQ)
The general structure of pyrazoloquinoline derivatived i positions

The central part of the PAQ molecule is an aromatic moietyhvadelocalized
m-electronic system which is already discussed in the pusvahapter makes indelible
side substituents positions affecting the properties oM@and LUMO energy levels,
the effect depending upon whether the substituent is eleatonating or electron-
withdrawing, as well as whether it's electronic system canjegate with the central
part leading to further delocalization [6]. Main approashusually focused on the
interactingr-electrons which are not only the reason of the optical giigwr, but also
the basis of the relevant luminescent and electrolumimtgoeperties of materials.

One of the most successful models for the calculation of Udtsp is the ZINDO
modification of the Intermediate Neglect of Differential @kap method [7]. Since
most of the spectra are taken of molecules in solution, rtreat of solvent effects on
UV spectra has been an area of active research. The exmitsideration of solvent
molecules in the quantum mechanical self-consistent fiel@oular orbital calculations
is usually not feasible. Therefore, various continuum eotvmodels (CSM) that treat
solvent as a simple dielectric continuum have been devdlopéaditional CSM is
the self-consistent reaction field (SCRF) model [8], that heenbshown to reproduce
the shifts of absorption peaks in aprotic solvents very @l Another continuum
when implemented in the framework of MOPAC reproduces goblaomic shifts
gualitatively in AM1 calculations [10]. Specific effects pfotic solvents on the UV
spectra of some PAQ derivatives have been studied usingchgbantum chemical
and molecular mechanics method [11]. Theoretical models héso been developed
to approximate the band shape of molecular electronic ittans. Much of the
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broadening of spectral lines occurs because there are miargtional and rotational

transitions with slightly different energies. Another sauwof line broadening is the
anisotropic interaction with the medium (solvent). An engail method for reproducing
the band shape from a single geometric structure has beerloged [12] that is

significantly faster than molecular dynamics approachesspatentially applicable for

predicting the appearance of the spectra of large molesyktems. A new recently
described parametrization of INDO is equally good for batgbmetry optimization and
spectroscopy [13].

A combined treatment of the absorption intensities is frritomplicated by large
differences in the oscillator strengths for transitiongliffierent symmetry. Moreover,
additional solvent-induced broadening of the spectratibamises from the variation of
the local environment of the chromophoric solute molecalthe condensed medium.
The latter is caused by the thermal motion of the surroundmigent molecules. At
any given instant of time, there is a distribution of diffietlg solvated solute molecules,
each of which has characteristic transition energy to thetexk state. The resulting
distribution of the transition energies leads to the broaugof the spectral band. The
theoretical assessment of the solvent-induced spectratiening has thus to rely on a
proper statistical treatment of the solvent distributioousd the chromophoric solute
molecule, both in the ground and in the excited state of ttterlfl4].

A QSPR approach has previously been applied to the predictfoabsorption
wavenumbers and molar absorptivities. [15] In this studsiows structure indices
such as the integrated molecular transformation and nareshimolecular moment
indices were used to establish the correlation model. Miogealf molar absorptivity
was not successful in this study evidently because absiypét a single wavelength
(maximum) rather than the integrated area was used. The ftreacurrent study
is to develop QSPR models for the rationalization and ptegticof the ultraviolet
integrated absorption for a diverse set of organic compsanhd precision level suitable
for application to analytical work. The QSPR method is aggbin the framework of the
CODESSA program [16].

2. Methodology and Computational Studies

Molecular geometries of PAQ derivatives were studied tglowvave functions
readout of an engine MOPAC with a basis set AM1. The calauabf optical
absorption spectra has been carried out by (MM+) model (Emaforce field
models). Models are developed for the prediction of thegirsteed UV absorbance
for a diverse set of molecular descriptors using a quaiviastructure-property
relationship (QSPR) approach. The calculations of optitalogotion spectra were
consequently performed within several semi-empiricalnfua chemical models on
available software’s. However, the results will be calibcathrough AM1 methods for
generating geometrical and electronic structures. Thetrelsic transition spectra were
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calculated considering only the singly excited configurainteractions; the criterions’
regarding the excitation energies considers either iteupmit of 12 eV for AM1-
method). The UV spectroscopic studies along with moleadaital theory ie., HOMO,
LUMO analysis have been studied to elucidate informati@arding charge transfer
within the molecule were calculated in atomic units as pa&tans. The intensity of
absorption bands are measured through probability ofitrans from electronic states
levels theory of approximation. The empirical parameteEswas chosen at reasonable
value, which gives the best agreement in line shape of akdispectral results.

3. Results and Discussion

Calculated wave functions of pyrazolo[3,4-b]quinoline ided from the structure
refinement, with a set of 29 compounds are obtained from trentgm chemical
calculations and are listed in the (Table 1), which are inoet&nce with the atom
numbering scheme given in (Figure 1), geometrical wave tfans were calculated
through normal basis set as AML1 it was compared with deveatvs Self-Consistent
Field (SCF) energy graph in (Figure 2), it reveals that whean fimber of atoms
increases, resulting the increase of molecular energy.
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Substituents SCF Energy] Dipole | Heat of Formation

(Hartrees) | Moment (kcal/mol)
1. — 75.7333 7.550 604.898
2. — 73.9484 10.30 780.240
3. — 77.8226 4.55 991.169
4, —100.9970 6.52 1233.977
5. —100.9300 6.57 1276.037
6. —123.9450 2.74 1618.693
7. —123.9450 2.74 1618.693
8. —128.6350 4.71 1632.360
9. —105.6740 4.80 1256.247
10. —130.0820 1.80 1669.345
11. —130.2380 5.92 1571.476
12. —151.3690 0.68 2151.542
13. —106.1870 9.79 1249.237
14. —110.8210 13.31 1297.965
15. —120.0140 18.61 1443.461
16. —115.2130 13.34 1499.205
17. —115.1350 4.94 1548.051
18. —106.3150 14.96 1168.876
19. —118.0550 19.68 1150.709
20. —119.6250 7.13 1000.615
21. —113.9190 9.70 1177.583
22. —127.5810 13.17 1475.420
23. —119.8730 15.74 1531.607
24. —159.7730 7.07 1045.922
25. —134.5850 3.02 1485.553
26. —151.8300 3.25 1489.909

Table. 1 Calculated wave functions of pyrazolo[3,4-b]quinolineidatives

3.1. HOMO & LUMO Energies

The analysis of the wave function (Table 2) indicates thatedlectron absorption
corresponds to the transistion from ground to first excited & is mainly described
by one electron excitation from the highest occupied md&corbital (HOMO) and
lowest unoccupied molecular orbital . The spectra domahaiethe HOMO-LUMO
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transition, at 12 eV are listed i(A*>_,.) nm. The orbital energy of HOMO increased
more than that of LUMO for PAQ derivatives with the methyl gpldenyl groups at
different positions. In the previous chapter, the main obas been on the molecular
structures. The properties that will be evaluated in thesise can be used to determine
the molecules reactivity. The HOMO and LUMO are very impoti@spects to consider
for this type of observations. This is because the HOMO anMOLAre the most likely
locations where a reaction will occur. The reaction is lkie occur there because the
electrons in the HOMO have the most energy and therefore wibistg to react. The
LUMO is a likely location for a bond to occur as well becausg mvading electrons
from another molecule will fill into the LUMO.

On comparing the energies of those orbitals one can creaigeanof how much
reactive a molecule is. Our results showed that the mostairdOMO and LUMO
energies were between compound 22 and 28. The HOMO energyrgdaund 22 was
-8.03602 eV, which is slightly more negative than methanginenes HOMO energy of
-8.21602 eV. The LUMO energy of compound 22 is -7.14802 eVthednergy of the
compound 28 is -6.62002 eV. This indicates that compound ZBghtly more stable
than compound 28 because the lower the energy, the more skebmolecule. This
assumption is in agreement with the overall energy of theemgé which was included
in the calculation. The heat formation energy of compound W475.420 kcal/mol,
while the overall energy of compound was 1672.486 kcal/midiis proves that the
energy of the HOMO and LUMO can predict the stability of thelecale, and the data
here suggests that compound 28 is more reactive than com@ain

B AE (eV)

Substituents

Figure. 3 Substituent ve\E
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Compounds HOMO | LUMO | AE (eV) | (A™ ) nm
1 —8.33402| —5.89702| 2.43701 508.72
2 —7.82702| —3.70201| 4.12501 300.54
3 —7.75902| —6.17802| 1.58100 784.15
4 —8.75902| —6.70602| 2.05301 603.87
5 —8.75302| —7.06102| 1.69200 732.71
6 —9.20802| —7.16102| 2.04701 605.64
7 —8.43402| —6.23402| 2.20001 563.52
8 —9.03202| —6.90102| 2.13101 581.77
9 —8.70502| —5.75901| 2.94601 420.82
10 —8.66302| —3.95901| 4.70401 263.55
11 —7.43502| —5.81702| 1.61800 766.22
12 —8.85202| —6.95902| 1.89300 654.91
13 —8.69702| —5.03901| 3.65801 338.91
14 —8.04202| —4.45801| 3.58401 345.91
15 —7.46502| —5.14901| 2.31601 535.30
16 —7.89202| —4.27801| 3.61401 343.04
17 —7.67602| —5.43801| 2.23801 553.95
18 —7.63502| —4.14201| 3.49301 354.92
19 —7.39102| —4.23201| 3.15901 392.45
20 —8.64702| —6.81002| 1.83700 674.88
21 —8.67602| —6.90902| 1.76700 701.61
22 —8.03602| —7.14802| 0.88800| 1396.11
23 —7.51402| —4.07101| 3.44301 360.08
24 —8.76102| —6.88702| 1.87400 661.55
25 —8.16802| —6.66602| 1.50200 825.40
26 —8.40102| —6.73102| 1.67000 742.36
27 —7.03302| —5.17301| 1.86000 666.53
28 —8.21602| —6.62002| 1.59600 776.78
29 —7.27402| —5.22701| 2.04701 605.64

Table. 2 Substituent Effect in PAQ Derivatives

3.2.

Spectral Analysis

133

A substitution of the methyl groups by at least one phenylugrg¢Figure 3),
causes the substantial changes of both calculated and redaspectra. A quantum
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chemistry simulation reveals several additional absorptiands in the spectral range
250-1400 nm. There is a clear correlation between the iittesisf these bands and the
number of substituted phenyl groups. Must legibly they doseoved in 1,3,4-triphenyl-
1H-pyrazolo[3,4-b]- quinoline (see Figure 4) that consdiree such groups, whereas in
1,3-dimethyl-4-phenyl-1Hpyrazolo[ 3,4-b] quinoline mo$these bands are shown. An
appropriate interpretation of this naturally refers toiiddal molecular double bonding
segments C=C of the substituted phenyl groups. The corrdsmpabsorption bands
may be attributed tar — =™ electronic transition from the bonding to anti bonding
molecular configuration.
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From comparisons of the raw output data of the excited staémtgm descriptors
with the graph of the UV-Visible spectrum graph, it was detieied that the excited state
with the greatest corresponding oscillator strength wag e®se to the wavelength of
highest intensity in the absorption peak. Figures 5 to 9 shibve UV-Visible spectra
of PAQ derivatives with its highest peak at 1396 nm and love#s263.55 nm. The
collected oscillator strengths and wavelengths for allércited states calculated for
each molecule can be found in (Table 2). It can be deducedhbatscillator strength
value of the excited state is correlated with the intensitthe peak at its wavelength.
The relationship between the largest oscillator strengthesvand absorption intensity
value was determined to be linear as shown in (Figure 4).
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The strong correlation indicated by this set of data poinfgpsrts the hypothesis
that the intensity of the absorption peaks in the spectraliaeetly proportional to the
oscillator strength of the excited state. From looking &t ldrgest oscillator strength
values, it was also determined that higher level excite@staather than the first excited
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state, contributed most to the peak intensity of the abgorgteaks in the UV-Visible
spectrum. Common excited state levels with the largestlatmilstrengths ranged from
n=5 to n=9. All the peak wavelengths ranged from approxifga&63.55 nm to 1396
nm with excitation energies (EE) that ranged from 0.8880@ce¥.1250 eV. The values
for oscillator strengths ranged from 0.2271 to 1.9189 (f).

1400
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# Seriesl

B Predicted 50872

Intensity

=]
=T =T =]

Linear (Seriesl)

ko
=T

Linear (Predicted
SO8T72)

1 2 3 4 =
w=-217. 1lx+ 1114,
Oscillator Strength =1

Figure. 11Linear regression :Intensity Vs Oscillator Strength

4. Conclusion

The prediction of UV spectral intensity should be a usefuhpatational tool in
organic Chemistry. This capability would add to the armament of spectroscopy for
analytical chemists bring to the increasing need for datupport of high throughput
organic synthesis. The development of highly significanAQ®r QSPR equations by
extraction of molecular descriptors from large descrigpaces has been successful
for the prediction of many physical properties and biolagjiactivity of chemical
compounds [20]. The present work demonstrates that anadoQ&PR equations can
be developed for the prediction of UV absorption area. Irtgly, the descriptors
employed in the best correlation equations are clearlyaeleto the physical nature of
UV absorption process. Various properties of excited stetenescent molecules were
calculated including, HOMO-LUMO gap, oscillator strengtimd peak wavelength and
these quantum descriptors were paired with one anotherdier @o find correlations.
Strong linear regressions were found for intensity vs. LUMOMO gap, oscillator
strength vs. LUMO-HOMO gap. These relationships help tinede any of these
guantum descriptors for the prediction of these propediesher unknown luminescent
compounds.
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Abstract

According to theSimilarity Principlecompounds with similar chemical structures
usually possess similar physicochemical properties and biological activities
This is an underlying assumption when building Quantitative Structure Activity
Relationship (QSAR) models and using them for making predictions for new
compounds. Reported Biological activity measurements in terms of Inhibitive
Concentration (Igy) for a series of N-nitroso-2,6-diphenyl piperidin-4-one
semicarbazones were obtained. QSAR analysis was performed on these
compounds for variation in properties against the biological activity valtlee
results were in good agreement with the experimental values and a straght lin
was obtained when the two values were plotted on a 2D graph for the 13 reslecu
analysed.

1. Introduction

If a molecule displays interesting biological profile thencan very well be
incorporated into a process starting from chemical symheanodulation of structure
and finally ending up as a drug with better specificity. Thecpss is started when the
chemist conceives a hypothesis which relates the chenga#lifes of the molecule to
the biological activity. Without a detailed understandimigthe biochemical process
responsible for activity, the hypothesis generally is edirby examining structural
similarities and differences for active and inactive males. Compounds are selected
for synthesis based on features (or functional groupsstteabelieved to be responsible
for activity.

The use of Quantum Chemical and Molecular Properties Ddecsiphas been
widely accepted to account for the various types of acéigitof the molecule and
is found useful in predicting the activities of other detives hitherto unknown [1].
The synthesis, in-vitro anti-aggregation and in-vivo dhtombosis activity of 20
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hexahydropyrazino[10,20:1,6] pyrido [3,4-blindole-Hibns (5a-t) as potential anti-
thrombosis agents were reported in a study by Jiawang Liu E]aTwo intermediates
(tetrahydro-b-carboline-3-carboxy- L-amino acid beesyrs, 2-aminoacyltetrahydro-
b-carboline-3-carboxylic acid benzylesters) were pregand used for the cyclization
to form cyclic molecules. A QSAR analysis was performed ceséh20 compounds
by using molecular descriptors generated by e-dragon iseAlthough the activities
of these compounds are weakly correlated with the logP saliee QSAR analysis
revealed that the anti-thrombotic activity of these commusucould be explained by
their steric and electrostatic effects.

The ability of Projection Pursuit Regression (PPR) for theljmtéon of the binding
affinities of some compounds tG1 isoform of human thyroid hormone receptor
(TR 6 1) was carried out successfully using QSAR [3]. These comg@suvere
of special interest because of their potential role in safrapies for nonthyroid
disorders while avoiding the cardiac side effects. Using ¢lalculated structural
descriptors by CODESSA (COmprehensive DEscriptors for &tratand Statistical
Analysis) program, Principal Component Analysis (PCA) wasgrened on the whole
compounds to assist the separation of the data into thartgaget and the test set in
QSAR analysis. Six molecular descriptors selected by geaéjorithm (GA) were
used as inputs for a PPR study to develop a more accurate QsRImThe PPR
model performed well both in the fitting and prediction capad-or the test set, it gave
a predictive correlation coefficient (R) of 0.9450, root maguare error (RMSE) of
0.4498, and absolute average relative deviation (AARD) b8%, respectively.

In a slightly advanced technique of QSAR, a Genetic AlgoriKennel Partial Least
Square (GA-KPLS), as a novel nonlinear feature selectiothotewas performed by
Mehdi et al. [4]. This technique combined Genetic AlgoriiiGAs) as powerful
optimization methods with KPLS as a robust nonlinear dtatismethod for variable
selection. This feature selection method was combined avtificial neural network
to develop a nonlinear QSAR model for predicting activittés series of substituted
aromatic sulfonamides as carbonic anhydrase Il (CA Il) inbib.

Another novel method called Molecular Maps of atom-leveloparties
(MOLMAPs) was developed by Gupta et al. [5] to represent tlierdity of chemical
bonds existing in a molecule. Chemical relativity was pritlgadetermined by the
properties of bonds available in the molecule, as it relaiehe ability of bond breaking
and bond making. In order to use physicochemical propesfigslividual bonds for an
entire molecule, and at the same time having a fixed-lengtlecutar representation,
all the bonds of a molecule are mapped into a fixed-size 2DosgHnizing map
(MOLMAP). The application of MOLMAP descriptors to QSAR, Wit study of the
radical scavenging activity of 47 naturally occurring pbln antioxidants was very
well documented.
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After designing some molecules based on structures ofalantioxidants, vitamin
E (a-tocopherol) and uric acid, a series of substituted hydobeyylureas were
synthesized [6]. As these compounds exhibited high intipitctivity against lipid
peroxidation, an insight into the mechanism of the inhiitreaction was obtained
by analyzing their structure-activity relationships gtitatively. Electronic and steric
effects of substituents on the phenolic hydroxyl group ve&rewn to be of importance
in governing the inhibitory potency. An increase in the &@t donating property of
substituents toward the phenolic hydroxyl group was fourehthance the antioxidative
activity by the stabilization of an electron-deficient realitype transition state. The
steric shielding by ortho-substituents stabilized thenoixg radicals formed following
the transition state. Derivatives having the carboxyl gratere found to be weakly
active presumably because of an intermolecular ion-dipaéraction of the phenolic
hydroxyl group with the carboxylate anion which could hastarded the formation of
the transition state.

A QSAR toxicity analysis was performed by Malakhat et al. {@j] a series of
19 alkaloids with the lycoctonine skeleton. GA-MLRA (GeeAilgorithm combined
with Multiple Linear Regression Analysis) technique was legapfor the generation
of two types of QSARs. The TPSA (Topological Polar Surfaceadrand nC=0
(number of -C(O)- fragments) parameters gave the besttatatig significant mono-
and bidescriptor models confirming the importance of H-ligdapability of the
alkaloids for binding at the receptor site.

A multiple linear regression analyses was used to build Q8®Rels for nucleoside
analogues [8] using Density Functional Theory (DFT) and édalar Mechanics
(MM+) based descriptors in both gas and solvent phases.

A few novel thiono and seleno phosphoramidate compounds thié general
formula were prepared and characterized by Saeed et al [9fipy'P and'*C NMR
and IR spectroscopy and elemental analysi® chemical shift of thiono and seleno
derivatives were not significant because of the little défee in electronegativity sulfur
and selenium.

With enough studies on QSAR, a brief historical perspectias vattempted
by Schultz et al. [10]. The history of the use of QSARs in tology,
both for environmental and human health effects was destrib The 2,6-
disubstituted piperidones form a biologically importalsiss of compounds due to their
pharmacological activities and their presence in a vaoéafkaloids [11] and were also
found to posses anticonvulsant property [12]. Based on tinémaim inhibition values
obtained, a linear regression analysis [13] is conducted thie calculated properties
from semi empirical methods. The study may assist in expiptine energy landscape
and free energy simulations can be used to compute theveehitiding free energies of
a series of drugs [14].
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2. Theoretical Background

Various mathematical methods have been used to derive QS#deIsbut perhaps
the most widely used technique is linear regression. Theplssh type of linear
regression equation has the following form:

Yy=mx+c

In this equationy is called the dependent variable withbeing the independent
variable. In QSAR or QSPRwould be the property that one was trying to model (such
as the biological activity) and would be a molecular descriptor such as log P or a
substituent constant. The aim of linear regression is tovaldes for the coefficient
and the constantthat minimise the sum of the differences between the valtedigied
by the equation and the actual observations. The values afchtare given by the
following equations [15] (in whichV is the number of data values):

>l — (@) [y — )]

=1

N

> o= (@)

i=1
The line described by the regression equation passes titbagoint({x), (y)) where
(x) and(y) are the means of the independent and dependent variabpestigsly. If
there is more than one independent variable then the mesh@derred to as multiple
linear regression and when there is just one independeati@the term simple linear
regression is applied.

m =

Hansch was probably the first [16] to use QSARSs to explain thiogical activity
of series of structurally related molecules. Hansch piceeé¢he use of descriptors
related to a molecule’s electronic characteristics andstdwydrophobicity. This led
to the proposal that biological activity could be relatedtte molecular structure via
equations of the following form:

C

whereC' is the concentration of compound required to produce a atdncesponse

in a given time log P is the logarithm of the molecule’s partition coefficient\ween
1-octanol and water and is the appropriate Hammett substitution parameter. This
formalism expresses both sides of the equation in termseefdénergy. An alternative
formulation of this equation uses the parametewhich is the difference between the
log P for the compound and the analogous hydrogen-substitutegcond:

1
LOg (—) :K1 IOgP—f—KQO'—f-Kg

1
10g(5>:K1H—|—K20‘+K3, HZIOgP._'E—IOgPH
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Another important breakthrough was Hansch’'s proposal that activity was
parabolically dependent dng P:

1
log (E) = K, (log P)* + K, (log P) + K30 + K,

Hammett and others had shown that for related compoundBaeaates and positions
of equilibrium could be quantified using equations of théoiwing form [17]:

loﬁ—
gka = po

These equations express the rate (k) or equilibrium (K) t@orisfor a particular
substituent relative to that for a reference compound ¢etedd using the subscript O
and typically that for which the substituent is hydrogenheTsubstituent parameter
? is determined by the nature of the substituent and whetl&meta or para to the
carboxylic acid or ester group on the aromatic ring. Thetreaconstanyp is fixed for

a particular process with the standard reaction being tb&odiation of benzoic acids
(p=1).

A QSAR generally takes the form of a linear equation repriasgn

Biological Activity = Const + (C] P,) + (C5 P2) +---+ (C: P,)

where the parameter’ through P, are computed for each molecule in the series and
the coefficients”; throughC,, are calculated by fitting variations in the parameters and
the biological activity. Variation in the data is quantifiegthe correlation coefficient,
which measures how closely the observed data tracks theri@tgession line. Errors in
either the model or in the data will lead to a bad fit. This iadlic of fit to the regression
line is calculated as:

5 Regression Variance
= — :
Original Variance

where the Regression Variance is defined as the Original Maianinus the Variance
around the regression line. The Original Variance is the-stithe-squares distances
of the original data from the mean.

3. Methodology and Computational details:

The Geometry Optimisation was done using MOPAC 2007 [18 TOSMO [19]
(COnductor like Screening MOdel) values were tabulated.c&Smost of the drugs
work with solvents the values of Cosmo Area and Cosmo Volume waken as QM
descriptors to predict the activity of the molecule [20]. eTNlolecular Modelling
Programme used was Accelrys’ Discovery Studio Viewer Pij.[2The descriptors
used in the analysis were Polarisability, Jurs Surface A2@% Molecular Volume
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and ALogP98 [23]. The Regression Analysis was done using #ta Yersion of
Build QSAR programme [24]. The other log P values have been caécllasing the
VCCLAB [25] and Molinspiration [26] programmes.

4. Result and Discussion

The general structure representing thirteen moleculaesysis given in Fig.1 and
details in Table 1. The geometry optimisation and the vabi#ained from the semi-
empirical calculations are shown in Table 2, which contdlms substituent details
obtained from Nagarajan [27]. If all the values from Table 2revtaken for the
generation of the model the following equation was obtained

MIC = -0.00280 (+0.00763)Heat + 0.20618 (£0.25952)Dipole
—90.36277 (£287.11583)IP — 90.79538 (+287.12387)HOMO
—0.92640 (£0.73327)LUMO + 0.00221 (£0.02304)C'osmoAr
—0.00184 (£0.02021)CosmoV ol — 0.03048 (+11.108643) (1)

(n=011; r = 0.957; s = 0.145; F = 4.653; 2 = 0.617; SPRESS = 0.634)

This gave a very good value of about 0.957. But, since the number of compounds
taken were only 11, the number of descriptors had to be reducé@s per the
requirements of the QSAR analysis the number of descriptasdo be in a proportion
to get the best fit [28]. Hence only 4 descriptors were takeset@n the highestvalue
[29]. This was done by removing a descriptor which produaedektr value. The
electronic descriptors like IP and Dipole Moment are usafuletermining the effects
of a drug on a substrate through electronic means [30]. LUMg#state where electrons
can be accommodated for any activity and COSMO values wiltatd the behaviour
of the molecule in a solution-like environment. The follogiequation was obtained
with (r = 0.941).

MIC = +0.14397 (40.12720)Dipole + 0.46390 (40.59589)IP

(
—0.80622 (+0.45125)LUMO + 0.00212 (£0.00400)CosmoAr (2)
—0.97303 (+6.837809)

(n=011; r = 0.941; s = 0.120; F = 11.498; Q2 = 0.280; SPRESS = 0.299)

A commonly used method of cross validation in chemometsdbéleave-one-out
method. The idea behind this method is to predict the prgpatue for a compound
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from the data set, which is in turn predicted from the regogsgquation calculated
from the data for all other compounds. Using this method tilewing equation is
obtained which has the bestalue and a lower SPRESS value:

MIC = +0.13112 (£0.08926)Dipole + 0.42148 (+0.41659)IP
—0.77056 (£0.31575)LUMO + 0.00127 (£0.00288)CosmoAr
—0.20730 (£4.806874) 3)

(n = 010; r =0.971; s = 0.081; F' = 20.563; Q2 = 0.499; SPRESS = 0.238)

The other set of descriptors were generated using the Desgdstudio Viewer
Pro. The descriptors (Table 5) were chosen based on thewtactlated to these
compounds. A Log P 98 is an implementation of the atom-tygeed A Log P (the
octanol / water partition coefficient) method using the datet of parameters. Other
descriptors that were generated using the online softwaoénspiration are presented
in the Table 3. These values were also included in generatiadels, but were
ineffective. Only four of the above descriptors that indudl LogP98, Polarisability,
Molar Volume and Jurs Total Polar Surface Area were chosegenerating the model,
since only 11 compounds were in the data set.

MIC = +0.51003 (£0.62276)ALOGP98 — 0.00003 (+0.00042)Polzblty
—0.00332 (£0.01559)Mol Vol — 0.00031 (£0.00591)JTPSA
+3.60403 (£2.092566) (4)

(n=011; r = 0.792; s = 0.215; F' = 2.529; ()2 = 0.789; SPRESS = 0.472)

The LOO method was again adopted to find out the best possiBiEREquation
and the final equation was obtained as:

MIC = +0.33131 (£0.29458) ALOGP98 — 0.00089 (+0.00627)MolVol
—0.00604 (£0.00616)JTPSA + 3.51641 (4+1.279836) (5)

(n=010; r = 0.911; s = 0.143; F = 9.752; 2 = 0.574; SPRESS = 0.226)
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Fig. 1 Substituents and general Structure
Scheme .1: Substituents and numbering as in Fig. 1
3a. X=Ph; Z=0
3b. X=Ph; R1=CH3; Z=0
3h. X=Ph-ClI (ortho); R1=CH3; Z=0
3c. X=Ph-ClI (para); R1=CH3; Z=0
3g. X=Ph-F (para); R1=CH3; Z=0
3j. X=Ph-OCH3 (para); R1=CH3; Z=0
3d. X=Ph; R1=C2H5; Z=0
3f. X=Ph-OCH3 (para); R1=C2H5; Z=0
3i. X=Ph-Cl (para); R1=C2H5; Z=0
3e. X=Ph; R1=lso Propyl; Z=0
4a. X=Ph; R1=CH3; Z=S
4b. X=Ph-OCH3 (para); R1=CH3; Z=S
4c. X=Ph-OCH3 (para); R1=C2H5; Z=S
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S.No | Compd.| Molecular R X 4 IC MIC*
Formula ()
1 3a | CigH19N;50; H CoHs O| 60 |4.2218
2 3b C19H21N502 CH; CsHs 0] 92 4.0362
3 3h Cr9H19N502Cly CHj; CeHs5Cl— o 0] 28 4.5528
4 3c C19H19N50,C1 CH; CeHsC) —p O| 18 | 4.7447
5 3g Cr9H19N504Fy CH; CeHsF —p O| 25 |4.6021
6 3] Ca1HosN5Oy CHs C¢Hs —OCHs—p |O| T1 T1
7 3d CaoHa3N50, CoHj CoHs O| 75 | 4.1249
8 3f CaoHa7N5Oy CoHj C¢Hs; —OCH3 —p | O| 84 | 4.0757
9 3i Co9H21N502C2 CyHs CeHsC; —p 0] T2 T2
10 3e | Oy HysN50, ~CH(CHs), CeHs O| 32 |4.4948
11 4a | C19Ho1 N5OS CH; CoHs S| 17 | 4.7695
12 4b | Co1HosN503S CH; C¢Hs; —OCH3 —p | S| 28 | 4.5528
13 4c CoyHo7N5O3S CoHs C¢Hs; —OCH3 —p | S| 22 | 4.6575

% Negative Logarithmic value of IC value

Table. 1 Compounds (numbered according to Fig. 1 & Scheme 1) andri@@&cular formulae,
T refers to Test in the model

S No. | Compd. Heat of | Dipole | IP Homo| Lumo | Cosmo| Cosmo| Mol.
Formation| Moment (eV) (eV) | Area \ol. Weight
(kcal) | (Debye) (A°)% | (A°)?

1 3a 40.8467| 1.5376 | 9.318| —9.319| 0.141| 338.38| 400.5 | 337.380
2 3b 37.5087| 1.8448 | 9.333| —9.334| 0.143| 346.54 | 421.46 | 351.407
3 3h 19.2580| 2.6204 | 9.256| —9.256| —0.115| 353.21 | 445.73 | 420.297
4 3c 20.7082| 1.8612 | 9.478| —9.479| —0.239| 384.58 | 468.03 | 420.297
5 3g —54.1100| 1.7696 | 9.451| —9.45| —0.134| 362.43 | 441.38 | 387.388
6 3j(T-1) | —39.5691| 1.4205 | 8.891| —8.891| 0.177| 404.39| 485.28 | 411.460
7 3d 27.0372| 2.0309 | 9.236| —9.236| 0.268| 371.2 | 443.31| 365.434
8 3f —50.0130| 1.4509 | 8.808| —8.809| 0.311]| 429.2 | 507.01 | 425.486
9 3i(T-2) 10.0812| 2.7363 | 9.4 —9.400| —0.189| 409.63 | 7489.7 | 434.324
10 3e 30.0497| 3.7038 | 9.22 | —9.227| 0.250| 379.71| 460.83 | 379.461
11 4a 85.6300| 3.9955 | 8.845| —8.846| —0.243| 372.16 | 439.35| 367.468
12 4b 8.5000| 3.2684 | 8.814| —8.814| —0.217| 429.8 | 503.15| 427.520
13 4c 4.2000| 3.3412 | 8.802| —8.802| —0.202 | 443.49 | 526.99 | 441.547

Table. 2 The quantum chemical based descriptive properties of tnedmpounds under study
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The MIC values were calculated for the compounds 3j and 3dbas the equations
3 and 6 and they are tabulated in Table 6: From the above valussclear that
QSAR equation generated through quantum chemical meaes gieser values to
experimental values of MIC. Hence the values were calculasecross validation for
all the compounds based on equation 3. They are given in Table

S.No | Emperical — 1/log | GPCR lon Kinase | Nuclear TPSA | Lipinski

Formula MIC ligand | Channel| Inhibitor | Rec. Lig Violation
1 C18H19N50- 42218 | —0.9 —0.73 —1.29 —1.64 | 100.158 0
2 C19Ho1 N504 4.0362 | —0.89 | —0.72 —1.29 —1.58 | 100.158 0
3 C19H19N505Cly | 45528 | —0.82 | —0.76 —1.28 —1.35 | 100.158 0
4 | C19HigN50-Cly | 4.7447 | —0.83 | —0.67 | —1.19 —1.52 | 100.158 0
5 C19H19N502 F 4.6021 | —0.78 | —0.64 —1.14 —1.43 | 100.158 0
6 Ca1Ha5N504 4.0564 | —0.77 | —0.67 —1.12 —1.34 | 118.626 0
7 Co0Ho3N504 4.1249 | —0.87 | —0.72 —1.37 -1.5 100.158 0
8 CaoHo7N504 4.0757 | —0.76 | —0.68 —1.2 —1.28 | 118.626 0
9 Co0H1 N5sO2Cy2 | 4.7512 | —0.82 | —0.67 —1.27 —1.45 | 100.158 1
10 | Co1Ho5N502 44948 | —0.81 | —0.65 —1.16 —1.54 | 100.158 0
11 | Ci9Hs1 N50S 47695 | —1.2 | —1.14 —1.52 —1.66 83.087 0
12 | Cy1Ha5N5038 45528 | —1.03 | —1.03 —1.33 —1.41 101.555 0
13 | CooHo7N503S 4.6575 | —1.02 | —1.03 —14 —1.35 | 101.555 0

Table. 3 Molecules and their drug-like properties generated from

molinspiration website. GPCR is greater protein channel
receptor and TPSA stands for total polar surface area.

Eq. No.| r r? s F Q2 | SPRESS
1 0.957| 0.916| 0.145| 4.653 | 0.617| 0.634
2 0.941| 0.885| 0.120| 11.498| 0.280| 0.299
3 (loo) | 0.971| 0.943| 0.081| 20.563| 0.499| 0.238
4 0.792| 0.627| 0.215| 2.529 | 0.789| 0.472
5 0.791] 0.626| 0.200| 3.907 | 0.453| 0.394
6 (loo) | 0.911| 0.830| 0.143| 9.752 | 0.574| 0.226

Table. 4 Some significant values from the statistical analysis
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S.No. | Compound| AlogP98 | Polarizability | Mol Volume | JTPSA | Mol Density
1 3a 3.3746 13778.92 256.8 56.5366/ 1.31393
2 3b 3.8371 14292.18 271.1 53.0101| 1.29614
3 3h 5.1659 17275.42 302.8 53.4552| 1.38788
4 3c 5.1659 17275.42 302.7 54.2154| 1.38835
5 39 4.2481 14420.62 278.7 134.499| 1.38987
6 3j (T-1) 3.8043 16008.29 313.2 84.7694| 1.31375
7 3d 4.2933 14805.44 285.3 67.8341 1.28093
8 3f 4.2605 16521.56 327.4 95.7096| 1.29978
9 3i (T-2) 5.6221 17788.68 316.9 67.1996, 1.37048

10 3e 4.5451 15318.71 299.6 64.8119| 1.26641
11 da 4.7362 15609.98 284.2 15.5662| 1.29307
12 4b 4.7033 17326.09 327.8 34.7944| 1.30443
13 4c 5.1596 17839.36 341.9 42.3029| 1.29149

Table. 5 Compounds and their molecular properties or constitutional descriptors

S No | Compound MIC

Exptl. | Calc (eq 3)| Calc (eq 6)
1 3j(T-1) | 4.0564| 4.1036 3.9861

2 3i(T-2) | 4.7512| 4.7796 4.6911

Table. 6 Theoretical (by equations 3 & 6) and Experimental MIC Values

SNo | Compound| MIC values | MIC values

(experimental)| (calculated)
1 3a 4.2218 4.2428
2 3b 4.0362 4.2974
3 3h 45528 4.5747
4 3c 4.7447 4.6771
5 39 4.6021 45716
6 3j(T-1) 4.0564 4.1036
7 3d 4.1249 4.2168
8 3f 4.0757 4.0008
9 3i (T-2) 4.7512 4.7796
10 3e 4.4948 4.4558
11 da 4.7695 4.7044
12 4b 4.5528 4.6492
13 4c 4.6575 4.6595

Table. 7 Calculated MIC values based on Quantum Chemical Descriptors
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SNo.| Comp| VCCLAB® | VCCLAB | Molinspiratiorf | DSV*

Log P Log S miLogP AlogP98
1 3a 2.35 —3.58 2.68 3.3746
2 3b 2.75 -3.78 3.15 3.8371
3 3h 3.88 —4.67 4.42 5.1659
4 3c 3.84 —4.66 4,51 5.1659
5 39 2.95 —-4.15 3.48 4.2481
6 |3j-T1 2.77 -3.91 3.27 3.8043
7 3d 3.08 —3.99 3.66 4.2933
8 3f 3.15 —4.12 3.77 4.2605
9 |3i-T2 4.25 —4.82 5.01 5.6221
10 3e 3.68 —4.23 4.65 45451
11 Aa 3.45 —4.77 3.69 4.7362
12 | 4b 3.42 —4.73 3.81 4.7033
13 4c 3.77 —4.88 4.31 5.1596

“http://ww.vccl ab. org/ | ab/ al ogps/
"http://ww. nolinspiration.com services/| ogp. htm
¢ Reference [23]

Table. 8 Different LogP values of all the molecules from differentioa methods

5. Conclusion

It can be seen from the study that quantum chemical descsipte very useful in
predicting the properties of molecules and their activitye equations generated can be
used to calculate the activity (MIC) of the molecule. The bgital activity of unknown
derivatives has been computed using the model generatedfie QSAR fits for these
type of compounds. Log P and Log S have been found to be esisantistimating the
drug-likeness of the molecules. Moreover, web-based tzlouns of the drug-likeness
of a molecule can be obtained and treated as reliable as tbeyeaerated based on
huge database that is fed by many researchers across tlee glob
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Abstract

The oxidation of pentaamminecobalt(lll) complexesoshydroxy acids and-
amino acids by Permonosulphuric acid (PMS) in micellar medium yielding nearly
100% of carbonyl compounds and 100% Co(ll) are ultimate productsthisn
reaction the rate of oxidation shows first order kinetics each in [Cb&ihi)l [PMS].

The unboundr-hydroxy acids andv-amino acids yield about 100% of carbonyl
compounds in presence of micelles. The rate of oxidation of Co(lll) coxeplef
both bound and unboung hydroxy acids and-amino acids are enhanced more
in the presence of cationic micelle of Cetyl trimethylammonium bromide (CTAB),
when compared to the anionic micelle of Sodium laurylsulphate (NaLS) and non
ionic micelle of TRITON-X 100. The 1 mole of cobalt(lll) complexes of
hydroxy acids and--amino acids reacts with nearly 0.5 mole of Permonosulphuric
acid, similarly 1 mole ofx-hydroxy acids andv-amino acids reacts with nearly 1
mole of Permonosulphuric acid. The reaction goes by free radical misomaras
proved by acrylonitrile polymerization. The appropriate methodology has be
inducted.

Keywords: Permonosulphuric acid(PMSy-hydroxy acids,a-amino acids,
Micelles, Stoichiometry.

1. Introduction

The Kinetics studies[1-3] employing Permonosulphuricdé@MS) is an efficient
reagent for oxidation of primary and secondary alcohols adbaenyl compounds.
Oxidation is an important process in organic chemistry. doent years a variety of
Permonosulhuric acid complexes have been prepared aed tedte effective oxidants
[4-6]. Permonosulphuric acid is one of them. IntroductidnPd/S is economic
and effective reagents for oxidation under mild and anhyslrconditions constitute
a standing challenge. The anhydrous salt of PMS is whitetaiyse solid (m.p. 45
C). Itis also known as Caro’s acid. It is stable for some dayslutly loses ozonized
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oxygen. It is strong oxidizing agent. It liberates lodinmakt instantaneously from KI.
The little work has been done on PMS as oxidant in micellariorad

A large class of organic compounds was oxidized by PMS has tegmrted. Since
induced electron transfer in pentaamminecobalt(lll) clexgs ofa-hydroxy acids and
a-amino acids with various oxidants have been studied [7].

Induced electron transfer reactions in pentaammineqdtbhaltomplexes of a-
hydroxy acids andv-amino acids result in nearly 100% reduction at cobalt@dptre
with synchronous carbon-carbon bond fission and decarbtag[8-10]. Such an
electron transfer route seems to be unavailable for Persudplouric acid in its
reaction with cobalt(lll) bound and unbounghydroxy acids andx-amino acids
to respective keto acid cobalt(lll) complexes in Sodiumryt&ulphate(NaLS)[11],
Cetyl trimethylammonium bromide(CTAB)[12] and TRITON-X 10@[1lpossibly the
transition state is more electron deficient. Such a tramwsistate can be envisaged
only when the C-H bond fission occurs in the slow step with tdeliion transfer.
The absence of formation of cobalt(ll) rules out the synobrs C-C bond fission and
electron transfer to cobalt(lll). The rate of PMS oxidatmincobalt(lll) complexes of
a-hydroxy acids andv-amino acids depends on the first power of PMS concentration.
Similarly the reaction between PMS and unbountlydroxy acids andv-amino acids
exhibits first order kinetics with respect to concentratidriPMS[14]. The 1 mole of
Co(lll) complexes oh-hydroxy acids andr-amino acids consumes 0.5 mole of PMS,
whereas 1 mole of unboundhydroxy acids and-amino acids consumes 1.0 mole of
PMS.

2. Experimental

The kinetics studies were carried out by allowing reactionglass stopper corning
glass vessels [15]. All ingredients of the reaction mixtweze taken in separate flasks
and the latter were suspended in a temperature controlléer Wwath. The solution
of temperature pre-equilibrated Permonosulphuric acidesfired concentration was
withdrawn and then immediately discharged into the reactioxture. From this
mixture 5ml of solution was titrated against sodium thiphate using starch as an
indicator. Then this titration was continued at regularetimtervals for about 75% of
the reaction. The rate of the reaction (-dc/dt) in each kinetn was determined by
the slope of the tangent drawn at fixed concentration of Peoswuphuric acid which is
written as [PMS]. The order of the reaction with respect whe@actant was determined
by the relation between initial rate, that is, (-dc/dt) anitial [reactant].

The rate measurements were carried out oa-602° C in 100% aqueous medium
for a-hydroxy acids and 24 0.2 ° C for a-amino acids. The temperature was



P. Rajkumar and K. Subramani 157

controlled by electrically operated thermostat. The cabedion of a-hydroxy acids
and a-amino acids was varied in the rang@5 — 2.5] x 10*> mol dm-3 at fixed
concentrations of other reaction ingredients. A plot ofiahirate versusd-hydroxy
acids] & [«-amino acids] yielded a straight line passing through thgiiconfirming
first order dependence. The concentration of NaLS, CTAB andfORFX 100 was
varied in the range ofl x 107%,10 x 1073,1 x 107*,5 x 1073,5 x 10~*] mol dm—3

at concentrations of other reaction ingredients. A plotnitial rate versus [Micelles]
yielded a straight line passing through the origin confiigrfirst order dependence. The
second order plots were also made for comparable condensaif o-hydroxy acids,
a-amino acids and micelles.

[HySOy] = 0.25 mol dm?
[NaLsS] = 1.00 x 107 mol dm™?
[CTAB] = 1.00 x 10~* mol dm3
[TRITON — X100] = 1.00 x 10~ mol dm™?
Temperature = 6&0.2°C
10*[Compound]| 10? [PMSitiar | 10*[PM S]gnar | A10° [PMS] | [Compound]:
mol dm-3 mol dm3 mol dm3 mol dm3 A[PMS]
Mandelic acid
1.0 1.0 0.89 1.10 1.00:1.10
2.0 2.0 1.80 2.00 1.00:1.00
4.0 2.0 1.60 4.00 1.00: 1.00
Lactic acid
1.0 1.0 0.90 1.00 1.00: 1.00
2.0 2.0 1.81 1.90 1.00: 0.95
4.0 2.0 1.60 4.00 1.00: 1.00
Glycolic acid
1.0 1.0 0.88 1.20 1.00: 1.20
2.0 2.0 1.78 2.20 1.00:1.10
4.0 2.0 1.57 4.30 1.00: 1.07

Table. 1 Stoichiometric data for PMS Oxidation of Co(lll) bound & unbwl
a-hydroxy acids in the presence of NaLS, CTAB & TRITON-X 100

The reaction is first order with respect to thenydroxy acids andv-amino acids.
The excess of the oxidant was used in kinetic runs. It givesighs first order rate
constant. The pseudo first order rate constants calculated the following integrated
rate equations,
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k =2.203/tlog[a/a — x]

where a initial concentration of oxidant and [a-X] concatitm of oxidant at time t, are
expressed in se¢. The values reported are averages of least two runs.

[HaSO4] = 0.25 mol dm?
[NaLs] = 1.00 x 10~° mol dm™?
[CTAB] = 1.00 x 10~* mol dm™?
[TRITON — X100] = 1.00 x 10~ mol dm™?
Temperature = 27£02°C
10*[Compound]| 10? [PMSJitiar | 10*[PM S]gnar | A10° [PMS] | [Compound]:
mol dm—3 mol dm3 mol dm™ mol dm™ A[PMS]
Glycine
1.0 1.0 0.89 1.10 1.00:1.10
2.0 2.0 1.80 2.00 1.00:1.00
Alanine
1.0 1.0 0.91 1.00 1.00:1.00
2.0 2.0 1.81 1.90 1.00:0.95
Isoleucine
1.0 1.0 0.88 1.20 1.00:1.20
2.0 2.0 1.78 2.20 1.00: 1.07
N-acetylglycine
1.0 1.0 0.90 1.10 1.00:1.10
2.0 2.0 1.79 2.10 1.00:1.05
N-benzoglycine
1.0 1.0 0.89 1.10 1.00:1.10
2.0 2.0 1.79 2.10 1.00:1.05

Table. 2 Stoichiometric data for PMS Oxidation of Co(lll) bound & unbwl
«a-amino acids in the presence of NaLS, CTAB & TRITON-X 100

The stoichiometry was calculated from the ratio betweerttesh[oxidant] and
[substrate]. The stiochiometric studies for the PMS oxaedf pentaamminecobalt(lIl)
complexes ofa-hydroxy acids and unbound ligand in the presence of miellere
carried out at 6G- 0.2° C. It was observed that the cobalt(ll) formation was neglhgib
small. The similar trends are followed in the bound & unboligand ofa-amino acids.
But the temperature was maintained at room temperature &f @2 C.
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The stoichiometric results indicate that for one mole ofait{il) complex, about
0.5 mole of PMS is consumed, whereas with the unbound ligémd& mole of a-
hydroxy acids &x-amino acids about 1.0 mole of PMS is consumed [16].

3. Results and Discussion

3.1. Dependence of Rate on-Hydroxy Acids in Micellar Medium

[PMS] = 0.08 mol dm?
[HQSO4] = 0.25 mol drrT3
[Micelles] = 1.00 x 10~ mol dm™?

Temperature = 660.2°C

10%[a-hydroxy | 10% &y | 10? ko NaLS CTAB TRITON
acids] (s7H | dm® | 10%k; | 10? ke dm® | 10%k; | 10 ke dm® | 10%k; | 102 ky dm?®
mol dm™? mol™ | (s71) mol~* (s7h mol~* (s7h) mol~*
51 51 st s1
Mandelic acid
0.5 1.230 | 2.110 | 1.444 2.585 1.828 3.656 1.303 3.346
1.0 2112 | 2.119 | 2.585 2.585 3.656 3.656 3.346 3.311
1.5 3.029 | 2.156 | 3.701 2.503 5.484 3.656 5411 3.383
2.0 3.948 | 2.163 | 4.893 2.561 7.312 3.657 7.539 3.387
25 4.815 | 2.106 | 5.952 2.531 9.140 3.656 9.619 3.323
Lactic acid
0.5 1.825 | 2.776 | 2.106 3.235 2.986 4.926 2.201 4.420
1.0 2.709 | 2.775 | 3.235 3.265 4.926 4.926 4.420 4.431
1.5 3.601 | 2.706 | 4.414 3.276 6.908 4.958 6.618 4.461
20 4512 | 2.708 | 5.475 3.217 8.775 4.937 8.856 4.467
2.5 5436 | 2.706 | 6.571 3.228 10.631 4912 10.996 4.409
Glycolic acid
0.5 0.999 | 1.862 | 1.133 2.263 0.808 2.455 0.605 2.302
1.0 1.862 | 1.863 | 2.263 2.263 2.455 2.455 2.302 2.391
1.5 2.778 | 1.802 | 3.340 2.226 3.874 2.402 4.091 2.303
2.0 3.628 | 1.836 | 4.460 2.230 5.548 2424 6.005 2.334
25 4509 | 1.839 | 5.561 2.224 7.259 2.403 7.883 2.317

Table. 3
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The rate of permonosulphuric acid oxidation efhydroxy acids had been
followed under pseudo first order condition by keeping exadghea-hydroxy acids
concentration than the reagent. The rate constants weselat@d by the integrated
rate equation. The graph of logarithm of concentration wernsme was linear and
the rate constants calculated from the slope of the grapFedgwith the experimental
value, which shows first order dependence arhjdroxy acids]. This was further
substantiated from the study of changing the concentratfom-hydroxy acids from
[0.5 to 2.5] x10% mol dm™? at a fixed concentration in micellar medium. The rate
constants obtained for the different concentratiomdiydroxy acids were nearly a
constant. Hence the rate of disappearance-biydroxy acids in this concentration
range studied is given as (Table. 3), (Figure. 1).

d
- [a — hydroxy acids] = k;[a — hydroxy acids] (1)

All the kinetic runs were repeated and the rate constants re@roducible withint 2%
range

—Em—Mandellc acld
—®—Laclle acld
Glycollc acld

s ad MAE
- ERUY =
s mmaaed MM
/‘._.'7. i
/'/ alipe= e

A-rlagh

Fig. 1 Dependence of rate on-{hydroxy acid] in CTAB
3.2. Dependence of Rate on Cobalt(lll) Complexes af-Hydroxy Acids in
Micellar Medium

The rate of permonosulphuric acid oxidation of pentaamuouobalt(lll) complexes
of a-hydroxy acids had been followed under pseudo first ordedition by keeping
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—m—Mandelzata
—%—Lactatn
Glysolato
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| ./
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Fig. 2 Dependence of rate on [Co(lll)] in NaLS
TABLE - 4
[PMS] = 0.08 mol dm™
[H2504] = 0.25mol dm
[Micelles] = 1.00x10”* mol dm™
Temperature = 60+ 0.2°C
1P [(NH)CoD | o | oy s NaL? CTA]? TRlT(i!N
-1] R 11 | 100k | 10%kedm? | 104 k) | 10°kdm® | 104k | 10%kedm?
() mol™s
mol dm? 1) | molls! 1 mol!s1 =D mollsl!
Mandelato
0.3 1325 2.248 1681 2962 2228 4442 1.738 3475
1.0 2248 2215 2.962 2.962 4.442 4.467 3475 3.491
1.5 3.147 2204 4288 2963 6.654 4436 5.214 3.487
2.0 4.069 2.296 5.623 2962 8.942 4491 6.954 3.489
25 4.962 2245 6.909 2961 11.21 4486 8305 3420
Lactato
0.5 2.102 3.014 2.486 3.762 3.936 6.232 3.059 5.118
1.0 3.014 3.079 3.762 3.762 6.236 6.278 5.118 5.198
1.3 3.948 3.063 5144 3.762 8.538 6.238 7.136 5.182
2.0 4.804 3014 6.552 3.768 10.852 6.298 9.037 5.124
25 3.702 3.043 7.801 3.728 13.051 6.222 10.884 5.137
Glvcolato
0.5 1.025 1.907 1.183 2375 1.131 3.021 1.102 2.703
1.0 1.907 1.916 2375 2371 3.021 3.012 2.705 2778
1.3 2.814 1.936 3.560 2376 4924 3.023 4308 2716
2.0 3.748 1.902 4.750 2386 6.933 3.002 6.002 2728
2.5 4.602 1.915 5935 2342 8.959 3.020 7.516 2.716

excess of the complex concentration than the reagent. Téeoastants were calculated
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by the integrated rate equation. The graph of logarithm oiceatration versus time
was linear and the rate constants calculated from the slbfigecgraph agreed with
the experimental value, which shows first order dependencgH;)sCo(I11) —
L]**. This was further substantiated from the study of changimgcbncentration of
pentaamminecobalt(lll) complexes afhydroxy acids from [0.5 to 2.5k 10° mol
dm™? at a fixed concentration in micellar medium. The rate coristabtained for the
different concentration df N Hs);Co(I11) — L]** complexes ob-hydroxy acids were
nearly a constant. Hence the rate of disappearance of cregpie this concentration
range studied is given as (Figure. 2), (Table. 4).

d
— g (N H3)sCo(I1T) — L] = ka[[(N H3)sCo(I11) — L]**] (2)
All the kinetic runs were repeated and the rate constants re@roducible withint 2%
range.

3.3. Dependence of Rate on-Amino Acids Acids in Micellar Medium

—m— Glycine

— & Alazins
Isolamcina

—w—N-z2cetyl glycins
K-bonzoyl glycine

107k g 3

Fig. 3 Dependence of rate onfamino acid] in NaLS
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TABLE -5
[P = .05 mol &
[Ha30] = 025 mol d”
[hEicaties] =  L00x10 mof dm”
Temperammre = IT=0I°C
T [o-amime Rals TTAE TREITOR
acid] Wk | Wk, [TE [ | E | WL, [ FE | IFEL
mel dm il (5™ =) =)
R
ol aEnr | o855 | ost4 | oseE | LosE | 1138 | asel | osEs
10 1712 | 17ee | 19E0 | 1sss | zosd | 1043 | 180 | 139
=~ 1801 | 1708 | zasl | sz | o4 | zass | zemi| 1sm
A 3628 | 3813 | aEss | zeE4 | 40em | 4004 | eS| 40
= 4523 | 4282 | 4509 | 4320 | so0l | zoos | 4sss | soss
Alacics
ol aTx | osss | oses | oS | osss | oser | oswo | oEm
10 1804 | 1sss | L7ER | 1338 | 1snT | 1ses | 1Ems | lEs4
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The rate of permonosulphuric acid oxidationcefamino acids had been followed
under pseudo first order condition by keeping excess aithmino acids concentration
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than the reagent. The rate constants were calculated bytibgrated rate equation.
The graph of logarithm of concentration versus time wasalirend the rate constants
calculated from the slope of the graph agreed with the expial value, which shows
first order dependence onfamino acids]. This was further substantiated from theystud
of changing the concentration efamino acids from [0.5 to 2.5] X 102 mol dm-3 at
a fixed concentration in micellar medium. The rate constabtained for the different
concentration ofv-amino acids were nearly a constant. Hence the rate of désaippce
of a-amino acids in this concentration range studied is givefTalsle. 5), (Figure. 3).

_ 4 [ — amino acids| = k1 [a — amino acids] (3)

dt

3.4. Dependence of Rate on Cobalt(lii) Complexes af-Amino Acids in
Micellar Medium

The rate of permonosulphuric acid oxidation of pentaamuouobalt(l1l) complexes of
a-amino acids had been followed under pseudo first order tionddy keeping excess
of the complex concentration than the reagent. The ratetaotsswere calculated
by the integrated rate equation. The graph of logarithm oiceatration versus time
was linear and the rate constants calculated from the slbpgeagraph agreed with
the experimental value, which shows first order dependenc§{ & H;);Co(I11) —
L]**]. This was further substantiated from the study of changirgctincentration of

—m—Glycine

— @ Al2nins
Isolencina

—w— N-2cetyl glycinm
K-bonzoyl glycine

0k f5 )

Fig. 4 Dependence of rate onfamino acid] in NaLS
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Izolencimio
Qs 1431 | 132 1783 | 1670 | 1506 | 1897 | 1831 | 153§
10 1631 | 1763 | 33TE | 3176 | 1839 | 35 | 3TO4 | 311l3
13 3596 | 3990 | 4590 | 4506 | 1To4 | 5367 | I3 | 3334
10 3021 | 3047 | 6368 | GIET | TE3T| ATI6 | THOR | TI4E
13 6311 | 6178 | 7891 | 774 | 9511 | SI0@ | 9161 | EIO9
N-acendzhoimin
Q3 1203 | L0105 | 1351 | 1684 | IEQI| 1676 | 1&TD | LT3
10 3861 | 3596 | 4983 | 4811 | 3467 | 56T | 3341 | 4%
13 J369 | 3613 | 73 T4 | TSOT| TEIl | TAH | TEX
10 TI36 | TH45Q | 9789 | 9504 | 106TS| 1O.TI6 | 1OETE| 10.T30
13 5802 | 5901 | DLDIX| L1275 | 13087 13245 | 13132 | Q11414
N-beozovighedan
a3 1963 | 1996 | 1193 | 3398 | 1304 | 3670 | 3401 | 31213
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pentaamminecobalt(lll) complexes @famino acids from [0.5 to 2.5%10% mol dm ™3
at a fixed concentration in micellar medium. The rate constalptained for the different
concentration of[(N H3)sCo(I11) — L]**] complexes ofv-amino acids were nearly a
constant. Hence the rate of disappearance of complexessirtahcentration range
studied is given as (Table. 6), (Figure. 4).

d
—%[[(NHS)S,Oo(IH) — LP**] = ky[[(NH3)sCo(I1T) — L]**] (4)
All the kinetic runs were repeated and the rate constant weproducible within
+ 2% range.

4. Mechanism

4.1. Mechanism of PMS oxidation of pentaamminecobalt(lll) conplexes of both
bound and unbounda-hydroxy acids in micellar medium

PMS oxidizes OH centre of the-hydroxy acids at a rate of comparable to that of the
free ligand. There is 100% reduction at the Proton centmmdgaa permonosulphuric
acid ester which can decompose in a slow step, proceedsgthiGeC bond fission
leading to the formation of carbonyl compounds with the etioh of carbon dioxide
and H gas.

Considering these facts and findings with these results, ahewing reaction
schemes has been proposed for the PMS oxidation of pentaeaootialt(lll)
complexes of both bound and unboumdhydroxy acids.

0 Lo
i = (e
@—(lz—c—o—}[ < H—0—0—F5—0H == 0, .
OH ! u- >~ o
0% o
a\f;'«/-'
LoLgo
Lo+
| 0
0

Scheme 1
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4.2. Mechanism of PMS oxidation of pentaamminecobalt(lll) conplexes of both
bound and unbound a-amino acids in micellar medium

The rate of PMS oxidation reaction depends on the first powenpncentration of
Co(lll) complexes. The reaction exhibits first order depewaeon the concentration of
PMS. The electron transfer possibly occurs within the mesiate. The formation of
binuclear complex with high association constant k, betw S acetate and-amino
acids possibly due to the ligation of PMS acetate to freeaarbend. The reaction
between PMS oxidation of Co(lll) complexes @famino acids exhibits total second
order kinetics first order with respect to each reactant. HRES attacks the -NgHor
-NH center in the slow step of the reaction leading to the fdrom of a radical -NH or

- N-. @
NH;
| 9
H,C—C-0-Col 0 0
Ay Hy /o u
. Cl—0—C—C -—’/_:\‘—fg\'— —0H + H0
+ 'Ci' EH and C-C WA H,
s3ofn

@ H. H . .
NHe ¢ HC=0 L HN=—CH, - H30: - C=0 - ol

100% 0 100%

Scheme 3
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5. Ccoclusion

An induced electron transfer reaction has been attemptétdRermonosulphuric acid
and pentaamminecobalt(lll) complexes @hydroxy acids andv-amino acids in the
presence of NaLS, CTAB and TRITON-X 100 medium. The reactidmlets second
order kinetics. On comparing these two substrates with Pk&ation of a-amino
acids react faster tham-hydroxy acids. In these reaction the rate of oxidation show
first order kinetics each in [cobalt(lll)] and [PMS]. Prodand Stoichiometric analysis
were carried out for the oxidation of complexes and freendsin three different
(Anionic, Cationic & Neutral) micellar medium with increagj micellar concentration
and temperature an increase in the rate is observed. PM&exidobalt(lll) bound
and unboundy-hydroxy acids andv-amino acids through free radical. It explains
the synchronous C-C bond fission, decarboxylation and ele¢tansfer to cobalt(lIl)
centre. For the.-amino acid complexes PMS attacks the -]Nifi-NH center in the slow
step of the reaction leading to the formation of a radical -#HN-. The added CTAB
enhances the rate of oxidation of a reaction much more th&/$NaTRITON-X 100.
Among three different micelles TRITON-X 100 is react fasteart NaLS but lesser than
CTAB. But in the case of NaLS, it is reacting slowly than caticamnd neutral micelles.

A mechanism involving the one electron transfer for the clempnd two electron
transfer for the ligand was proposed, that is, the 1 mole oflJalomplexes ofa-
hydroxy acids andv-amino acids consumes 0.5 mole of PMS, whereas 1 mole of
unbounda-hydroxy acids and--amino acids consumes 1.0 mole of PMS. The reaction
goes by free radical mechanism was proved by acrylonitrdlyrperization. The
appropriate methodology has been inducted.
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Abstract

Cisplatin (CP) is one of the most remarkable successes in "the war onr€ance
Since the accidental discovery over four decades ago, cisplatin easvidely
used for chemotherapy (Wang, D et al., 2005), and first member of a ofas
platinum-containing anti-cancer drugs which now also includes carboplatin a
oxaliplatin.

These platinum complexes react in vivo, binding to and causing crossdinkin
of DNA which ultimately triggers apoptosis (programmed cell death). Carkiopla
and oxiplatin are second and third generation platinum drugs that have bee
introduced into clinical use because of their reduced toxicity.

In our present study, an attempt has been made to study the effect HtiRisp
on biochemical and histopathological parameters and ameliorating effettte of
palm dates (Phoenix dactylifera L.) in male wistar rats. Adult male wistar rats
were divided into four different groups. Group | Served as vehigatéd normal
saline (Control), Group Il Rats received single intra-peritoneal (Iction of
cisplatin (7mg/kg bw), Group Il received P. dactylifera L. 200mg/kg/lvally for
7 days beginning one day prior to cisplatin (CP) injection. Group IV Ratsived
alone P. dactylifera (200mg/kg bw) treated. Cisplatin exposure leads &rsadv
effects on hematological, hepatotoxic parameters including ErythrocyBSgR
Cisplatin induction leads to reduction in the levels of Enzymic and Non-Enzymic
antioxidants levels. However, on treatment with Phoenix dactylifera L. narech
the levels of all the biochemical and hematological parameters. These finding
highlight the efficacy of Phoenix dactylifera L. as protective effectsplaim
induced hepatotoxicity.

Keywords: Cisplatin, Phoenix datlylifera L, Hepatotoxicity, Hepatoprotective,
Free radicals, Antioxidants.
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1. Introduction

Liver

Liver is one of the largest organs in human body and the chieffer intense
metabolism and excretion. Weighing in at around 3 pounds,litter is the body’s
second largest organ. It has a surprising role in the maamies performance and
regulating homeostasis of the body. It is involved with adinall the biochemical
pathways to growth, fight against disease, nutrient supghgrgy provision and
reproduction. The liver performs many essential functioelted to digestion,
metabolism, immunity, and the storage of nutrients wittie body. These functions
make the liver a vital organ without which the tissues of tleeyowould quickly die
from lack of energy and nutrients. The major functions of liher are carbohydrate,
protein and fat metabolism detoxification, secretion of hihd storage of vitamin. Thus,
to maintain a healthy liver is a crucial factor for overallalte and well-being. But
when drug habits, alcohol infections and autoimmune des@,gorescribed (antibiotics,
chemotherapeutic agents) cum over-the-counter drugs \camtually lead to various
liver ailments like hepatitis cirrhosis and alcoholic livlisease. Liver has an incredible
capacity for regeneration of dead or damaged tissues ipetta of growing as quickly
as a cancerous tumor to restore its normal size and funciioa liver is made of very
soft, pinkish-brown tissues encapsulated by a connedsged capsule. This capsule
is further covered and reinforced by the peritoneum of théoabinal cavity, which
protects the liver and holds it in place within the abdomen.

The liver performs multiple diverse functions essentiat fibe. It receives
processes, and stores materials absorbed from the digéstrt, including amino acids
carbohydrates, fatty acids, cholesterol, lipids, vitasnialbumin, and minerals. Most
of the proteins in plasma, including albumipand~-globulins, clotting factors, and
transport proteins, are synthesized by the liver. The ligealso the main site of
detoxification of exogenous compounds such as drugs anastoxi

Free Radicals

In recent years there is an upsurge in the areas related ter m@wvelopments in
prevention of disease especially the role of free radicatsantioxidants. The events
of World War I (1939-1945) led directly to the birth of freadical biochemistry. The
two atom bombs (6th August 1945 Hiroshima and 9th August 18 asaki) led to
massive deaths to entire population, and the survivors hadeed life-span. In 1954,
Gershman and Gilbert speculated that the lethal effectsroting radiation might be
ascribed to formation of reactive oxygen species (ROSkeSinen free radicals (atoms
with an unpaired electron) such as ROS and reactive nitrsgecies (RNS) have gained
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notoriety (Gilbert et al., 1981).

The termfree radicalis used in a broad sense and also includes related reactive
species such as ’'excited states’ that lead to free radicedrgéon or those species that
result from free radical reactions. In general, free rddieae very short lived, with
half lives in milli-, micro-, or nanoseconds. Free radidadse been implicated in the
etiology of several human diseases as well as ageing (Harb®48; Halliwell and
Gutteridge 1997).

ROS and RNS are both produced in a well regulated manner to rhalptain
homeostasis at the cellular level in the normal healthy@ssand play an important role
as signaling molecules. Most cells can produce superoxie), hydrogen peroxide
(H20-) and nitric oxide (NO) on demand. The important beneficildsof free radicals
are given below.

1. Generation of ATP (Universal energy currency) from ADP the
mitochondria:oxidative phosphorylation

2. Detoxification of xenobiotics by Cytochromes P450 (OxittizEnzymes)
3. Apoptosis of effete or defective cells

4. Killing of micro-organisms and cancer cells by macrogsm@nd cytotoxic
lymphocytes

5. Oxygenases (eg.COX: cyclo-oxygenases, LOX: lipo-oxggeh for the
generation of prostaglandins and leukotrienes, which haamy regulatory
functions.

In recent years, it has become increasingly clear the RQ%$, &80, and H,O, may
act as second messengers. ROS may play a role in modulatinigicginction. Studies
revealed that exogenous, O, could mimic the action of the insulin growth factor. The
discovery of redox sensitive transcription factors and ffié&, a free radical produced
enzymatically, plays a physiological role in vasodialatiand neurotransmission
through activation of soluble guanylated cyclase furthgp®rted the concept that ROS
and RNS act as second messengers to modulate signaling yathwhis led to the
renaissance of the field of redox signaling and with the acdation of data in various
systems, a clearer picture is emerging of the signalingwsth and specific targets
affected by ROS/RNS (Yoshikawa et al., 2000).

Other sources of free radicals include redox cycling of Xeokics exposure to
physiochemical agents like ionizing radiations such asysrand rays besides visible
light or UV in the presence of oxygen and an endogenous contpoua drug that act
as photosensitizer. Most of the damage induced by ionizaliations in biological
systems is indirect and is mediated by products of radislydi water including
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hydrogen radical (*H), *OHH,0O-, Peroxyl radical, (ROO*)(,x- etc., (Von Sonntag,

1987, Devasagayam and Kesavan, 1996). External sourcestiokidant nutrients

that are essential for antioxidant protection include adant vitamins C and E,
vitamin A/provitamin A and the mineral selenium, a compdradrselenium-dependent
glutathione peroxidase (Borek 1993).

Antioxidants

Antioxidants are substances that neutralize free radioaltheir actions (Sies,
1996). Nature has endowed each cell with adequate pratauichanisms against any
harmful effects of free radicals, superoxide dismutas®O} glutathione peroxidase
glutathione reductase, thioredoxin, thiols and disulfidading are buffering systems
in every cell. a-Tocopherol (Vitamin E) is an essential nutrient which flioies as a
chain breaking antioxidant which prevents the propagativinee radical reactions in
all cell membranes in the human body. Ascorbic acid (Vita@)ns also part of the
normal protecting mechanism. Other non-enzymatic ardemtis include carotenoids,
flavonoids and related polyphenols, lipoic acid, glutatkeietc.

Antioxidants, capable of neutralizing free radicals oritlaetions, act at different
stages. They act at the levels of prevention, interceptioth i@pair. Preventive
antioxidants attempt to stop the formation of ROS. Theskidecsuperoxide dismutase
(SOD) that catalyses the dismutation of superoxidéf$6), and catalase that breaks
it down to water (Sies, 1996; Cadenas and Packer, 1996).cépgon of free radicals
is mainly by radical scavenging, while at the secondaryllegavenging of peroxyl
radicals are effected. The effectors include various aiamts like VitaminC', Vitamin
E glutathione, other thiol compounds, carotenoids flavosioatc., at the repair and
reconstitution level, mainly repair enzymes are invoh@g$ 1996; Cadensa and Packer
1996; Halliwell and Aruoma, 1993).

Concept of Oxidative Stress

The relation between free radicals and diseases can bereegblay the concept
of oxidative stresslaborated by Sies (1996). In normal healthy human body, the
generation of pro-oxidants in the form of ROS and RNS are ¥y kept in check
by the various levels of antioxidant defense. However, wliegets exposed to
adverse physiochemical, environmental or pathologicantg such as atmospheric
pollutants cigarette smoking, ultraviolet rays radiasigioxic chemicals, over-nutrition
and advanced glycation end products (AGES) in diabetes,d#licately maintained
balance is shifted in favor of pro-oxidants resultingoxidative stress It has been
implicated in the etiology of several 100s of human diseases in the process of
ageing.
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Molecular Damage Induced by Free Radicals

All the biological molecules present in our body are at rislbeing attacked by
free radicals. Such damaged molecules can impair cell ifumetand even lead to
death eventually resulting in diseases states. Membrpits Ipresent in sub-cellular
organelles are highly susceptible to free radical damaggids when reacted with
free radical can undergo the highly damaging chain readfdipid peroxidaton (LP)
leading to both direct and indirect effects. During LP aéangmber of toxic byproducts
are also formed that can have effects at a site away from thergion, behaving as
second messengerfhe damage caused by LP is highly detrimental to the funictg
of the cell (Devasagayam et al., 2003).

Oxidative damage to DNA is a result of interaction of DNA WRIDS or RNS. Free
radicals such asOH and Hx react with DNA by addition to bases or abstractions
of hydrogen atoms from the sugar moiety. This generates etrsjpe of oxidative
pyrimidine and purine damage products. Oxidation of praddy ROS/RNS can
generate a range of stable as well as reactive products suariotein that can generate
additional radicals particularly upon interaction witlansition metal ions. Although
most oxidized proteins that are functionally inactive aapidly removed, some can
be gradually accumulate with time and thereby contribut¢hto damage associated
with ageing as well as various diseases. Lipofuscin, anezgge of peroxidized lipids
and proteins accumulates in lysosomes of aged cells and bedls of patients with
Alzheimer’s disease (Stadtman, 1992).

Significance of Antioxidant in Relation to Disease

Antioxidants may prevent and/or improve different dissastates (Knight, 2000).
Zinc is an essential trace element, being a co-factor foutB60 human enzymes
including the cytoplasmic antioxidart'v — Zn SOD, isoenzyme of SOD mainly
present in cytosol. Selenium is also an essential traceegleand a co-factor for
glutathione peroxidase. Apart from these carotenoids asdbeta carotene, lycopene,
lutein and other carotenoids function as important antiarts and they quench ROO*.
Flavonoids mainly present as colouring pigments in plaigs &inction as potent
antioxidants at various levels (Sies, 1996 Cadenas and RPa&ig6, Kagan et al., 2002).

Antioxidant based drugs/formulations for prevention anshtment of complex
diseases like atherosclerosis, stroke, Diabetes, Alarsndisease (AD), Parkinson’s
disease, Cancer etc. appeared over the past three decades.raHBicals theory
has greatly stimulated interest in the role of dietary addiants in preventing many
human diseases, including cancer atherosclerosis strb&amatoid arthritis, neuro-
degeneration and diabetes.

There is a considerable epidemiological evidence indigatissociation between
diets rich in fresh fruits and vegetables and a decreaskaftisardiovascular disease
and certain forms of cancer. It is generally assumed thaadhtiee dietary constituents
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contributing to the protective effects are the antioxidatitamins, carotenoids
polyphenols, sterols).

Oxidative Stress

Oxidative stress plays a critical role in the pathogenesisigplatin induced
hepatotoxicity. Toxic liver failure induces the productiof reactive oxygen species
(ROS), which are responsible for the induction of tubuldisg€etin, R et al., 2006).
ROS are free radicals such as the hydroxyl radical/) and the superoxide anion
(O5) or molecules like hydrogen peroxidgZ,O:). The production of ROS is a
normal physiological event in various organs, includingioas tissues. However,
the overproduction of ROS causes structural damage of dicdb macromolecules
including nucleic acids, proteins and lipids, and thoseultssin the formation of
cytotoxic secondary products such as malondialdehyde (MDA

Free radical oxidative stress has been implicated in theogahesis of a wide
variety of clinical disorders, such as cancer, cardioviascdisease, Alzheimer’s
autoimmune disease diabetes, multiple sclerosis andtarttalliwell and Gutteridge
1999). Free radicals are highly reactive particles with apaired electron and are
produced by radiation or as by-products of metabolic preegs They initiate chain
reactions, which lead to disintegration of cell membramekcell compounds, including
lipids, proteins, and nucleic acids (Leong and Shui, 20@)metimes, when we talk
about the reactive oxygen species (ROS), we mean free adithough the ROS can
be classified into two groups: those that contain unpairectns Q.+ and«OH) or
those that have the ability to remove electrons from otheleoubes(H>0,, HOCI).
Biological systems protect themselves against the damagfiegts of activated species
by several means. These include free radical scavengeichandreaction terminators
enzymes such as SOD and CAT system (Proctor and McGinnesS). 188human
disease is believed to be due to the imbalance between medsitess and anti-
oxidative defense it is possible to limit oxidative tissugrthge and hence prevent
disease progression by antioxidant defense supplementdt@8harya et al., 1999).
In other words, if the balance sways in the direction of pxadants, oxidative stress
can arise, this under normal circumstances is controlleal tmpad range of antioxidant
enzymes, proteins and antioxidants provided by the diet.

2. Materials and Methods

Chemicals

All the fine chemicals were purchased from Sigma Chemical C8A.LLCisplatin
(CP) was procured from Dabur Pharma Ltd., New Delhi, Indial ofher chemicals
used were of good quality and analytical grade.
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Phoenix Dactylifera L. (Palm Dates) Extract Preparation

Fresh dates (P.dactylifera L) were collected from the |locatket. All dates were
washed with tap water, and the seeds were removed. Fruit\tashextracted two
times with distilled water (1/10 w/v) by grinding with a martand pestle. It was
centrifuged at 4C for 20 min at 400Q; and the supernatant was collected. We selected
an aqueous extract because most of the antioxidant comizoinetiates are extracted
in water (Vayalil PK, 2002, Al-Farsi M, 2007, Al-Showiman S& al., 1999). During
the experience, the aqueous (date fruit) P.dactyliferattaekof was daily prepared and
administrated to rats.

3. Methodology and Concept

Animal Model

Male albino rats of Wistar straif200+ 10¢g) procured from Tamil Nadu University
for Veterinary and Animal Sciences, (TANUVAS) Chennai, mdvere used for the
study. Animals were fed with commercially available stamldiaat pelleted feed (M/s
Pranav Agro IndustLtd., India) under the trade name Amnitiae feed and water was
provided ad libitum. The rats were housed under conditidreootrolled temperature
(25 + 2°C’) and acclimatized to 12-light, 12+ dark cycle. Animal experiments were
conducted according to the guidelines of institutionah@aliethical committee.

4. Experimental Design

Seggregation of Groups

Experimental animals were divided into four groups of sits ach as follows.

Groupl : Served as vehicle treated normal saline (Control).
Group IT : Rats received single intra peritoneal (Ip) injection of cisplatin
(7 mg/kg bw).

Group IIT : Rats received Cisplatin (CP) (7mg/kgbw) as in group II
and P. dactylifera (200 mg/kg bw) orally for 7 days beginning

one day prior to cisplatin (CP) injection.

GroupIV : Rats received alone P. dactylifera (200 mg/kg bw).
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Collection of Samples for Biochemical Analysis

After the experimental period, the animals were anaegi@ty intra-peritoneal
injection of phenobarbital sodium (30 mg/kg body weight)l avere sacrificed. Blood
was collected in sterile tubes. Liver tissues were immedjiatxcised and immersed
in ice-cold physiological saline. A section of the liver Wecle was set aside for the
microscopic studies (Fig 2).

Serum Separation

The blood samples collected in plain centrifuge tubes wept ik inclined position
to allow complete clotting of blood and then centrifuged 2®@ rpm for 10 min. The
resultant clear supernatant was pipetted out and presarngdall vials in the freezer
for the purpose of biochemical investigations.

Preparation of Tissue Homogenate

The liver tissue was excised, rinsed in ice-cold physiaabisaline and
homogenized in 0.1 M Tris-HCI buffer (pH 7.4) using a tissuenlegenizer with a
teflon pestle at4C. The resultant supernatant was kept under refrigeratiohfurther
biochemical analysis. All the assay procedures were chowg with in 48 hr of the
sample collection.

Histopathological Study

Haematoxylin and Eosin Staining

A portion of hepatic (liver) tissue was fixed in 10 % formalifhe washed tissue
was dehydrated in descending grades of isopropanol ancedl@axylene. The tissue
was then embedded in molten paraffin wax. Sections were é&#uat thickness and
stained (Fig 2) with haematoxylin and eosin (H&E).

Statistical Analysis

The values are expressed as mean SD for six rats in each grslimf the
grouped data were analyzed with SPSS/13.0 student softwlingothesis testing
method included one way analysis of variance (ANOVA) foléahby post hoc testing
performed with least significant difference (LSD) test. Thealue of less than 0.05,
0.01, were considered to indicate statistical significance
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5. Results and Discussion

Cisplatin (CP) is one of the most remarkable successdbdanwvar on cancer.
Since the accidental discovery over four decades ago,atisgias been widely used
for chemotherapy (Wang, D et al., 2005).

In our present study, an attempt has been made to study #a eff Cisplatin on
biochemical and histopathological parameters and anagingy effects of the palm dates
(Phoenix dactlylifera L.) in male wistar rats.

Cellular necrosis occurs as the result of an injurious envitent and has been
referred to as 'murder’. It is characterized by cellular Bwg with loss of membrane
integrity. Toxic injury from compounds such as carbon ttitaride, aspirin, and
acetaminophen occurs from the most part by necrosis. Asdhélies, it releases its
contents, which evoke an inflammatory response, which sdustner cell injury from
cytokines and toxic oxygen species.

The causative factors appear to include cellular necrosetabolism of the drug
and formation of free radicals. Reactive oxygen species |R@28e been proposed
as mediators of different diseases especially in toxichasuc or immunological
conditions. Phoenix dactylifera L. (palm dates) might haverotective effect on
the deteriorated liver function resulted from free radical the cisplatin induced
hepatotoxicity. Our study/findings also provided evidemgesuggest that Phoenix
dactylifera L. had beneficial effect against cisplatin ioeld hepatotoxicity.

Changes in Lipid Peroxidation

The effect of cisplatin and Phoenix dactylifera L. on livesste lipid peroxidation
in control and experimental group of rats. Cisplatin adntiatgon caused a significant
increase in lipid peroxidation (LPO) in group Il rats (Graph Treatment with
Phoenix dactylifera L. significantly prevented the rise P induced by cisplatin (CP).
The activity of Phoenix dactylifera L. is compared with axidants, and the result
showed that it has more prominent effect than the antioxedaMalondialdehyde, a
stable lipid hydroperoxide, provides an index of the pestaton of lipids in biological
tissues. The acute administration of cisplatin (CP) inasdipid peroxidation (Zhong
et al., 1998; Longoni et al., 1999). Cisplatin induced fregicals and in particular
hydroxyl radical, leads to lipid peroxidation of cell merahes causing degradation of
phospholipids. Cisplatin has been reported to increasendellnlehyde a stable product
of lipid hydroperoxide, in isolated hepatic microsomesd #&me major metabolic site
for cisplatin (Inselmann et al., 1990). This observatioggasted that cisplatin or its
metabolites produce free radical species that attack tpmdponents leading to lipid
peroxidation (Zhong et al., 1998) have shown that cispliatttuced local production
of hydroxyl species, which play a pivotal role in nephrototyi caused by cisplatin.
Consistent with this possibility, our data shows a significacrease in LPO which
suggests the involvement of oxygen free radicals in theqgehesis of cardiac injury
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during cisplatin administration. Simultaneous Admirasiwn of Phoenix dactylifera L.
to cisplatin induced rats significantly reduced the levélayalroperoxides proving its
potential antioxidant ability. The free radical inhibiyoactivity of Phoenix dactylifera
L. is attributed to its antioxidant property, which effeetiy scavenges the reactive
oxygen species and decreases lipid peroxidation end pidlice antioxidant activity
of phoenix dactylifera L (palm dates) towards hydroxyl cad$ is considered to be due
to chelating capacity of phoenix dactylifera L. severalds#s have shown that both
phoenix dactylifera L. scavenges reactive oxygen species.

Changes in Antioxidant Enzymes

The effect ofPhoenix dactylifera L.(palm dates) with that of cisplatin on hepatic
antioxidant enzymes in control and experimental groupspl&lis induced rats show a
significant decrease/decline in antioxidant enzymes. Rikakactylifera L. treatment to
cisplatin fed rats shown to be sufficient in increasing thevdies of these enzymes in
Group lll, when compared to cisplatin induced (Group II) r@sults has shown that the
SOD activity was significantly decreased in cisplatin teeatts, therefore this suggests
the accumulation of superoxide anion radical, which mightdsponsible for decreased
activity of SOD that might have depleted while scavengirgyghperoxide anion. The
presently observed decrease in the catalase activity platis treated rats is due to
the increased ROS, (Table 1), which that have inhibitoryoacon catalase (Kirman
and Gaetani, 1984). Decrease in the activity of GPx durigglatin administration
indicates the reduction in the levels of GSH and increasdénlevels of peroxides.
The depletion of GSH causes a proportional decreagé, (i, detoxification by GPx.
The decreased activity of GR may be mainly due to depletio®®H and NADPH
levels in cisplatin induced rats, upon treatment with Plrodactylifera L. along with
that of cisplatin resulted in maximal increase in GPx agtivin renal tissues. The
increased activity of GPx in response to Phoenix dactyiferis indicative of enhanced
detoxification of H,O, and lipid hydroperoxides. Phoenix dactylifera L. ability t
prevent the changes in antioxidant enzymes could be atdbio its high scavenger
potential, which would protect the tissues against freécedsl generated by cisplatin,
sparing antioxidant defenses (Kim et al., 2001). This mtbte measure might be
attributed to the direct scavenging reaction of Phoenixydiéera L. with superoxide
radicals. Studies has reported that effective role of Pixagarctylifera L. (palm dates)
as scavenger of peroxide and superoxide radicals (Kim e2@01) which correlates
with our study.

Changes in non-enzymic Antioxidants

The effect of cisplatin and Phoenix dactylifera L. on nonysnic antioxidant
enzymes in control and experimental groups. A marked dedlnthe levels of
non-enzymic antioxidants GSH, was noted in cisplatin geatats. A significant
increase in the levels of non-enzymic antioxidant towamstrol range was obtained
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by treatment with Phoenix dactylifera L. (palm dates), aadiing its protective effect
against oxidative stress induced by cisplatin drug.

Antioxidants like, Vitamins C and E are the main lipid sokibich antioxidant
vitamins which plays a vital role in maintaining the intégrof the cells by preventing
membrane peroxidation (Parra et al., 2003). The role ofoaitiants in repairing
oxidative renal toxicity after cisplatin administratioashbeen reported (Papas, 1998).
Decrease in the levels of GSH, and antioxidants during aisphdministration leads
to increased susceptibility of the tissues to free radieahage (Hagar et al., 2006).
Consistent with the above concepts, decreased GSH levekpiatin induced rats
might be due to increased utilization of GSH for scavengmeg fradicals along with
detoxification of cisplatin. Phoenix dactylifera L. (palratds) administration increased
the level of GSH, antioxidants towards normal values probdly modulating the

oxidative stress.
Changes in Liver Marker Enzymes

Chronic administration of cisplatin is associated with mranced oxidative stress
and biochemical abnormalities. (Fig 2.B & C), shows the abrabractivities of liver
marker enzymes that indicate cellular damage induced Ipfatis. The activities of
AST and ALT were significantly elevated in the serum of ciiplaeated animals when
compared with control values. Activities of these markeryenes were restored to
near control values by Phoenix dactylifera L. (Date Palmadministration. Cisplatin
administration induced severe biochemical changes asas@lkidative damage.

The present investigation revealed that administratiarigpfiatin resulted in typical
functional disturbances, as evidenced by the marked &esaof liver marker enzymes
ALT and AST in serum (Table 2) Consequently, there is muchréstein developing
new methods to abrogate hepatic damage by using a combinaitisarious agents
with cisplatin. AST and ALT enzymes released may be used akersato diagnose
the hepatic necrosis level (Levitsky, 2006). In recent ge@ome strategies have
been proposed for hepato protective against oxidativestr&hey are using natural
antioxidants by eating fresh vegetables and fruits. Bectnesehave antioxidants such
as flavonoids, anthocyanin and polyphenol compounds (Zaad@Vang, 2002). In the
present study, treatments with Phoenix dactylifera L (DRgbkm) significantly lowered
the levels of hepato marker enzymes to near normal valudligidging the hepato
protective role of cisplatin.

SDS PAGE

The SDS PAGE (Fig 1) pattern of the hepatic tissue of contndl @xperimental
groups, upon induction of cisplatin resulted in promineharege in protein pattern
when compared to control group (lane 2). Treatment with Rixo#gactylifera L. (lane
3) prevent the protein fragmentation compared to cispletttuced group, Phoenix
dactylifera L. alone (lane 4) shows similar protein profileem compared to control

group.
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Attenuation of Phoenix Dactylifera L. (Palm Dates) on Cispldéin induced
Histopathological Study

Histopathological studies (Fig 2) proved that cisplatinszs damage the liver.
These degenerative changes involved the size, shape aadization of the liver
tissues. cisplatin administration, a greater disorgaiozaof the focal necrosis and
cellular infiltration. However we showed the changes inaidht proteins related
to cytoplasmic, extracellular matrix. cisplatin induceddative stress leads reactive
radicals formed during hepatic tissues damage with theetiepl of enzymatic and
nonenzymatic antioxidants. When altered metabolism in theepasues increased the
generation of superoxide anions and lipid peroxidationnuggperfusion. Therefore
the properties of biological membranes were affected atigwellular macromolecules
to be released. During Phoenix dactylifera L. treatmerdralthe histopathological
changes induced by cisplatin. Phoenix dactylifera L. (palates) offered better
protection to the hepatocytes, and may be due to rich antoxs, free radicals
scavenging and hepato protective effect.

14 1
12 1

10 1 %

NS

nmoles of MDA liberated/
mg protein

HH

Linid neraxides

EControl

ECisplatin induced

ocCisplatin induced + Phoenix dactylifera treated
OPhoenix dactylifera alone

Graph 1. Effect of cisplatin and Phoenix dactylifera on the actestiof
lipid peroxidation in the serum of control and experimegtaup of rats
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considered significantly different & < 0.05 with post-hoc LSD test.

Particulars Control Cisplatin | Cisplatininduced  Phoenix
induced + Phoenix dactylifera L.
dactylifera L. alone
treated

SOD 3.56+ 0.07 | 1.65+ 0.04 2.96+ 0.05 3.68+ 0.03

CAT 14.563+ 6.75| 95.63+ 3.54| 124.63+ 4.534 | 149.35+ 5.85

GPx 4.676+ 0.23 | 2.74+0.35 3.64+ 0.33 4.26+ 0.63

GST 0.98+ 0.012 | 0.39+ 0.014 0.74+ 0.02 0.97+ 0.019

GR 1.75+0.06 | 1.15+ 0.03 1.54+ 0.04 1.784+ 0.06

Table 1. Effect of cisplatin and Phoenix dactylifera L. on the adies
of SOD, CAT, GPx, GST and GR in the serum of control and
experimental rats.

Results are expressed as melarsD for 6 different sets of experiments. Values are

considered significantly different & < 0.05 with post-hoc LSD test.

Particulars Control Cisplatin Cisplatininduced = Phoenix
induced + Phoenix dactylifera L.
dactylifera L. alone
treated
ALP 4.63+ 0.12 9.36+ 0.08 3.43+ 0.09 4.35+ 0.42
SGOT | 167.83+ 6.86| 278.344+ 8.65| 196.65+ 3.86 | 173.63+ 6.54
SGPT 87.65+ 4.63 | 146.65+ 6.53 | 106.45+ 3.63 | 88.45+ 4.34

Table 2. Effect of cisplatin and Phoenix dactylifera L. on the hepatarker
enzymes in control and experimental group of rats.



184 Attenuating Effect of Phoenix Datlylifera L on Cisplatin tragd Hepato . . .

Results are expressed as mearsD for 6 different sets of experiments. Values are
considered significantly different & < 0.05 with post-hoc LSD test.

Fig 1. Effect of cisplatin and Phoenix dactylifera L. on the SDSJFA
pattern of the hepatic tissue of control and experimentaligs

Protein fragmentation analysis by SDS-PAGE electropl®ras rat liver tissue
homogenate.

Lane 1: Control
Lane 2: Cisplatin- Induced
Lane 3: Cisplatin + Phoenix dactylifera

Lane 4: Phoenix dactylifera.
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Fig 2. Effects of Cisplatin and Phoenix dactylifera L. on Histopddgical
analysis of rat liver stained with Haematoxylin and Eosi&H) viewed at
original Magnification (10X).

Fig 2. (A) Effect of cisplatin and Phoenix dactylifera L. oat fiver histopathological
alterations in control and experimental group of rats. Ter lof control rats (Fig.2A)
(H&E) and P.dactylifera L. (Fig.2D) alone treated rats shdva normal architecture
of liver. cisplatin exposure resulted in changes in liveshitecture as indicated by
focal necrosis and inflammatory cell infiltration (Fig.2B,E)ME) cisplatin along with
P.dactylifera L. administration (Fig. 2C) (H&E) showed nearmal hepatocytes with
mild portal inflammation.

6. Conclusion

The liver in normal physiological conditions is resistarioeoxidative damage
because of their efficient protective mechanisms. Howewater oxidative stress, the
liver (hepatocytes) and their mechanisms are very seaditivoxidative damage due
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to their content of enzymes which are continuously expoeduigh concentration of
oxygen. The work was designed to evaluate the protectieeedf Phoenix dactylifera
L. (Palm Dates) against cisplatin induced oxidative damagey in hepatocytes.

In our present study, Cisplatin induced shows the decreasthanlevels of
antioxidants and Non-Enzymic antioxidant Enzymes lev@saph 1) increase in the
levels of lipid peroxidations. Cisplatin exposure alters thiochemical parameters
viz., liver antioxidant and Non-Enzymatic antioxidantsowver, Phoenix dactylifera
L. (Palm Dates) normalized the levels of antioxidant and anaymatic antioxidant
Enzymes.

Our findings highlight the efficacy of Phoenix dactyliferads protective effects
against cisplatin induced oxidative damage to the hepatls which induced toxicity.
Thus it is concluded that Phoenix dactylifera L. (Palm Dppesvide a protective effect
in the cisplatin induced hepatotoxicity.

Cisplatin exposure leads to adverse effects on hematolpgitepatotoxic
parameters including Erythrocytes (RBCs). Cisplatin indurcteads to reduction in
the levels of Enzymic and Non-Enzymic antioxidants levdlable 2) However, on
treatment with Phoenix dactlylifera L. normalized the levef all the biochemical and
hematological parameters. These findings highlight theaf§i of Phoenix dactlylifera
L. as protective effects Cisplatin induced hepatotoxicity.
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Abstract
Cardiac apoptosis is potentially important in cardiac disorders. Pro-apopto
(Bax), anti-apoptotic (Bcl-2) proteins and mitochondrial dysfunction leeg
regulators of apoptosis. In this study, we characterized the regulati®@axf
Bcl-2 and caspase proteins during cyslosporine-A [CsA] inducedativi stress
mediated mitochondrial apoptosis and modulating effect of S-allyl cystel€][S
Male Wistar rats were divided into four groups. Group-I control, grdupceived
CsA at dose of 25 mg/kg BW orally for 21 days, group-Ill receiveé@s group-
Il and SAC at dose of 100mg/kg BW for 21 days intraperitoneally; gridiSAC
alone. CsA-induced apoptosis was evidenced by release of cytoct@admnte
the cytosol, up-regulation of Bax and down-regulation of Bcl-2, caspasily
protein expressions. SAC administration inhibited apoptosis through theveese
of cytochrome-C release, inhibition of caspase-3, down-regulatioragfadd up-
regulation of Bcl-2. Further CsA- induced cardiotoxicity was evidentégrdased
activities of TCA cycle enzymes and mitochondrial antioxidants, along with
increased activities of lipid peroxidation, serum creatine phosphokitaseate
dehydrogenase, aspartate transaminase, and alanine transaminaseerH8AC
administration normalized all the above parameters to normal level. The results
suggest that administration of SAC reduced incidence of cardio vastiskase.
A diet containing garlic could prove beneficial to the heart.

Keywords: Cyclosporine, Cardiac apoptosis, Oxidative stress, S-allyl cysteine,
Antioxidant.

1. Introduction

Cyclosporine- A [CsA] is a potent immunosuppressive drug uiedorgan
transplantation and also in the treatment of autoimmuneadiss [1]. CsA have
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wide range of biological activities including anti-patasi fungicidal, and anti-
inflammatory effects. But the clinical value is limited due ddverse side effects
including nephrotoxicity, cardiotoxicity, hepatotoxic{2], increased blood pressure [3,
4], hypertension [5], lympho-proliferative diseases [&fherosclerosis and interstitial
myocardial fibrosis [7]. FDA and social media reported inyJ2014, 24,393 people
who have side effects while taking cyclosporine among thérfiedhave cardiotoxicity
in America alone [8]. Nevertheless, CsA remains used as abkduherapeutic agent
and is frequently used in clinical practice. There are mapotheses to elucidate the
mechanism of CsA-induced adverse effects, including frdeahformation, oxidative
stress lipid peroxidation, disturbances of respiratorgichmitochondrial enzymes and
cellular injury, apoptosis [9].

CsA induced Oxidative stress can be assessed by assayingotthécts such as
TBARS, malondialdehyde which indicate membrane lipid p&fatton and cellular
injury [9]. The deleterious effects of ROS on cardiac tissae be blocked by
antioxidant enzymes. Antioxidants are capable of scavgnBOS, including reactive
oxygen free radicals such as superoxide, hydroxyl, andxgeradicals, could have
therapeutic advantages over CsA induced cardiac toxicitsgrge dose of consumption
of drugs like CsA causes depletion of cellular antioxidaeigel which consequently
exacerbates oxidative stress in conjunction with mitochiahdysfunction [10].

Mitochondria are the most important source of cellular gpen our body their
dysfunction is a major mechanism for CsA-induced cardiadcityx Prolonged
oxidative stress in myocardium results in specific morpyigia changes in heart
mitochondrial lipids, proteins, DNA and disturbs the fuoot of the mitochondrial
respiratory chain, thereby affecting the cellular ATP praiibn and leads to
abnormalities in cardiac marker enzymes and TCA cycle engyfifd. Recent studies
have reported that the reactive oxygen species, mitocranukrmeability transition
pore, Bcl-2 family, caspases, and cytochrome C might be weebin regulating the
apoptosis [12]. Mitochondria play a central role in trigggrapoptosis. Several studies
have demonstrated that consumption CsA results in cardrmodeling and impaired
ventricular function through increased oxidative stremsoptosis and inflammation
[13]. Apoptosis is an active mode of cell death can be a feaitiboth acute and chronic
pathological diseases including cardio vascular disealseapoptosis, a biochemical
cascade activates proteases that destroy moleculesehragaired for cell survival [14].
Members of the Bax/Bcl-2 family are pro-apoptotic and antyaptic. The balance
between pro-apoptotic and anti-apoptotic signals fronBitle2 family has a crucial role
in the release of cytochrome c [15]. Cytochrome C is a membéneofnitochondrial
electron transport chain that is required for the genanadibATP. Cytochrome C is
an important trigger of the caspase cascade and it is reldem® the mitochondria
into the cytoplasm. In the cytoplasm, it binds to Apaf-1 tonfiche apoptosome. The
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apoptosome activates caspase an upstream initiator ofegi®fl4].

Diet plays an important role in the modulation of various lamndiseases, including
cardiovascular disease. Epidemiological studies havevshbat diets rich in fruits,
herbs, spices, garlic and onion are associated with a lokw ofscardiovascular
disease [16]. Studies have shown that the impairment ofcamiodrial function
and programmed cell death pathways can be inhibited by »ad#ots. Garlic is
one of the most popular food ingredients consumed worldveidd the bioactive
ingredients mainly S-allyl cysteine have been shown to lodéeptive against various
diseases including cardiovascular diseases. S-Allyayst[SAC], an organosulphur
constituent of garlic, has been reported to have hypoctest@demic, hypolipidemic,
anti-hypertensive, anti-diabetic, antithrombotic anti-agperhomocysteinemia effects,
and to possess many other biological activities includingnaicrobial, antioxidant,
inhibition of lipid peroxidation [17], anticarcinogeni@ntimutagenic, antiasthmatic,
immunomodulatory and prebiotic activities, anti-inflantorgt [18], anti-cancer,
antihepatotoxic [19] nephro protective [20] and neuro @ctve activity [21]. In view
of these findings, in the present study we investigated theentive effect of SAC on
CsA induced mitochondrial oxidative stress mediated asigto

2. Materials and Methods

2.1. Chemicals

Cyclosporine A [Sandimmum - neoral, Novartis pharma AG, B&&latzerland]. S-
allylcysteine was purchased from Sigma-Aldrich Co. [St. ispMO, USA]. All other
chemicals used were of analytical grade.

2.2. Animal Model

Wistar male albino rats weighing between 200 g - 240 g wersédin animal cages
with food and water ad libitum. Six animals were housed pgecand maintained
on 12/12 hr day and night cycle. The animals were fed with cencral pellet diet
[Hindustan lever Ltd., Bangalore, India]. The experimen&evconducted according
to ethical norms approved by the Ministry of Social Justieesl Empowerment,
Government of India and Institutional Animal Ethics ComestiGuidelines.

3. Experimental Design

The rats were divided into four groups [six rats in each gt@sdollows:
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Group | - Control rats [Rats received no treatment normal diet
and pure drinking water].

Group Il - Rats induced with CsA 25 mg/kg BW orally for
three week [21 days].
Group lll - Rats administered with CsA 25mg/kg BW orally and

simultaneously administered100mg/kg BW of SAC
dissolved in water for 21 days intraperitoneally.

Group IV - Drug alone rats [100 mg/kg BW of SAC alone
dissolved in water for 21 days intraperitoneally].

After the experimental period, the animals were fastedrogét, anaesthetized with
sodium Pentothal and were sacrificed. Blood was collected frenous orbital plexus
with capillary tubes and kept in inclined position to alloaneplete clotting of blood
and then centrifuged at 600g for 30 min. Serum was separatddvare used for
biochemical investigations. The heart tissue was exciseskd in ice-cold saline and
homogenized in 0.1 M Tris-HCI buffer [pH 7.4] using a tissuertagenizer with a
Teflon pestle at4C and kept under refrigeration until further biochemicalgsis.

3.1. Histological Examination

A portion of the heart tissue was fixed in 10% neutral buffefednalin and
embedded in paraffin wax for histological evaluation. Sewiwith thickness m
were stained with hamatoxylin and eosin [H&E], examined amkigh power light
microscope.

3.2. Isolation of Heart Mitochondria

Mitochondria were isolated from the heart tissue by the wethf Jhonson and Lardy
[22]. The heart was washed, minced well in ice-cold saling lammogenized in 0.25
M ice-cold sucrose solution at £. This homogenate was centrifuged at 500 g for 10
min to remove nuclear fraction and the broken cell debrise $tppernatant was then
centrifuged in a refrigerated REMI C-24 centrifuge at 12,0G0rgl2 min. The pellet
was taken as the mitochondrial pellet and suspended in 0.8hdvbse containingl0
mM Tris-HCI buffer, pH 7.4 and 1 mM EDTA to a known volume. Thissvgently
homogenized and used to assess the activities of mitociabedzymes.

3.3. Biochemical Estimations

Heart mitochondrial thio barbituric acid reactive subsEnTBARS were estimated
by the method of Fraga et al. [23]. The activities of heartoctiondrial enzymes
such as isocitrate dehydrogenase ICDH [24], succinate depgdase SDH [25],
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malate dehydrogenase MDH [26}y-ketoglutarate dehydrogenageKGDH [27],
NADH dehydrogenase [28] and cytochrome C oxidase [29] wesayed. The
activities of antioxidant enzymes such as superoxide digeeuSOD [30], catalase CAT
[31], glutathione peroxidase GPx [32], glutathione redset GR [33], Glutathione-
S-transferases GST [34] estimated in isolated mitochandfihe serum was used to
measure cardiac marker enzymes such as aspartate traasamiST [35], alanine
transaminase ALT [36], creatinine kinase CK [37], Lactataydiogenase LDH, was
measured by the method of [38].

3.4. Immunoblotting

Western blot technique was employed to quantify the abuelahthe cytochrome
c, caspase-3, caspases-9, Bax and Bcl-2. Heart of controlxqedimental rats were
homogenized in buffer containing 135 mM NaCl, 20 mM Tris-HCm&1 EDTA and
1 mM PMSF [pH 7.4]. The volume of homogenization buffer was lper 100mg
tissue sample. The homogenates were centrifuged [15 mjA0QGpm at 4 C] and
the protein content of the supernatant was determined @iogpto method of Lowry
et al. [39] with BSA as standard. Supernatant aliquots [2@g fwrotein] were boiled
for 5 min in sample buffer [0.2 M Tris-HCI buffer, 10 % glycer@ % SDS, 0.02
% (-mercaptoethanol]. Proteins were separated by Tris giy&8BS discontinuous
10% polyacrylamide gel and electroblotted on to nitrode8e membrane [Amersham
Biosciences, NJ, USA] using a semidry transfer system [40ferAprotein transfer,
the membrane was incubated for 2h at room temperature irkingpouffer [0.05 %
Tween-20, 5% non-fat dried milk, Tris-buffered saline [TBS B.5]. After blocking,
the membrane was rinsed for 5 min with washing buffer [TBS aimirig 0.05 % Tween-
20 [TBST], then incubated for 16 h at@ with primary antiserum diluted [1:1,000]
with TBS containing 0.05 % Tween-20 and 1.0 % non-fat drieckmélfter overnight
incubation of primary antibody, the membrane was washadehb min each] with
TBST. Then it was incubated with respective secondary agi@sowith horse raddish
peroxidase [1:50,000 dilution] for 1 h at room temperatietein antibody complexes
were detected by the addition of diaminobenzidine [DAB] asghbstrate.

3.5. Statistical Methods

All the results were expressed as mearSD for six rats in each group. All the
grouped data were statistically evaluated with SPSS/Iftvare. Hypothesis testing
method included one-way analysis of variance [ANOVA], dalked by least significant
difference [LSD] test; R<0.05 was considered to indicate statistical significance.
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4. Results

4.1. Effect of SAC on CsA-induced Lipid Peroxidation

Effect of SAC on the levels of TBARS during CsA-induced lipid@edation in the
control and experimental groups of rats was shown in Fig BARS levels were found
to be significantly increased in CsA-induced rats, whereaastsignificantly reduced in
SAC treated groups. However, no significant difference weseoved between control
and drug control groups.

4.2. Effect of SAC on CsA-induced Endogenous Antioxidant EnzymLevels

Table 1 shows the activities of enzymic [SOD, CAT, GPx, GR aigI {z:antioxidant
levels in the control and experimental group of rats. A digant decrease in the
levels of antioxidant enzymes were observed in the rats midtared with CsA. The
adverse changes in antioxidant enzyme profile were restoradar normal levels in
SAC treated groups of rats. However, no significant changae wbserved between
control and drug control groups.

4.3. Effect of SAC on CsA-induced Cardiac Marker Enzymes

Table 2 shows the activities of cardiac markers AST, ALT, CRH.of control and
experimental groups of rats. A significant increased levelandiac marker enzymes
was found in CsA-induced animals when compared to control. réése SAC treated
rats shown the levels remained near the control group. Hexyvao significant changes
were observed between control and drug control groups.

4.4. Effect of SAC on CsA-induced Mitochondrial TCA Cycle Enzyme

The activities of the TCA cycle and respiratory enzymes in toatrol and
experimental groups are presented in Table 3. The actviviethe ICDH, a-
KGDH, SDH, MDH, NADH dehydrogenase and cytochrome-c-og&®aere found to
be significantly lower in the mitochondria of rats subjectedCsA induction when
compared with control group. However, administration oiCSgignificantly increases
the above enzyme activities to near normal level.

4.5. Effect of SAC on CsA-induced Histological Examination oRat Heart

A histopathological analysis of control and experimentalugs of rats were shown
in [Fig. 2]. Myocardium of control rats showed normal cadigbers without any
infarction and orderly arrangement of myocytes [Fig. 2daktépathological findings of
the CsA-induced myocardial fibers showed infarcted cardiaeahe fibers with oedema,
enlarged interstitium disorganization of myocardial flbbffig. 2b]. CsA-induced with
SAC administered rat myocardium showed only mild oedemawit infarction and
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the myocardial fibres were within normal limits, normal dacdmuscle bundles with
minimal interstitial fibrosis in tissues [Fig. 2c]. Rats sigipented with SAC alone
showed normal cardiac muscle bundles without any damage 2.

4.6. Measurement of CsA- induced Apoptosis Related Proteinby Western
Blotting

Bax/Bcl2: Bcl-2 a family of apoptotic proteins plays centraleran upstream
signaling of cytochrome C release. In particular, amongethiire Bcl-2 family, Bax
and Bcl-2 have been well examined and that the relative coofddax/Bcl-2 provides
a tight control in promoting the execution of apoptotic Gis. In this present study
we observed CsA induction rats shown decrease expressionl<f &ud increased
expression of Bax [Fig. 3 A, B]. Oral administration of SAC to CGsAduced rats
significantly decrease the Bax expression and increase th@ Bgpression toward
control rats. Following SAC treatment the level of Bcl-2 is-nggulated and Bax
expression appeared to be down-regulated. These resaiisteat the anti-apoptotic
property of SAC was achieved possibly through regulatireglévels of pro and anti-
apoptotic protein expressions.

Cytochrome c release from the mitochondria is a critical stephe apoptotic
cascade, because it activates downstream caspases. Tanexdra release of
cytochrome c in CsA- induced rats, we conducted Westernitdptif the cytosol
fraction. The findings demonstrate that CsA- induced ratsvehocreased cytosolic
cytochrome C expression compared to control rats [Fig 3Cd 8upplementation of
SAC to CsA intoxicated rats reduces the cytosolic cytochr@mmntent possibly by
protecting mitochondrial membrane integrity. Caspasekrawe/n to play a central role
in various apoptotic responses, including mitochondriatirated apoptosis. To identify
the CsA-induced apoptosis by assessed the expression aeseaspand 9. Western blot
analysis revealed that the levels of caspase- 3 and 9 weesased [Fig 3 D, E]. These
results suggest that CsA-induced apoptosis is associatlethgiactivation of caspase-3
and 9. SAC administration prevented the CsA - induced aadivaif caspase-3 and 9.
(-actin served as a positive control [Fig 3F].

5. Discussion

CsA administration results in excess formation of hydroagicals, leading to lipid
peroxidation and thus increase in associated with cardyatudction and structural
deterioration. The data obtained from the present studicatel the involvement of
free radicals, oxidative stress in the pathogenesis of @sldded cardiac injury. The
increased levels of free radicals and lipid peroxidatioodpicts following CsA have
been reported in many experimental studies in vitro andva {41,42]. Simultaneous
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administration of SAC to CsA- induced rats showed a significeeduction in
peroxidative levels, which highlights the antioxidant edfty of SAC. The protective
efficacy of SAC is directly linked with the scavenging adivof peroxyl radicals. SAC
has been reported to inhibit lipidperoxide formation arekfradical production [43].
The free radical inhibitory activity of SAC is attributedite antioxidant property, which
effectively scavenges the reactive oxygen species aneases lipid peroxidation and
its products [44].

The endogenous antioxidant enzymes SOD, CAT, GPx, GR and &S’basidered
to be the primary defense agent that protects biologicalromaglecules from free
radicals induced oxidative damage. In this study, sigmftigadecreased activities of
antioxidant enzymes were observed in mitochondrial foactf heart tissues of CsA-
induced rats when compared to control rats. The observega®se in the activities
of these enzymes might be due to their increased utilizatioecavenging ROS, lipid
peroxidation and thus providing more evidence for the imeoient of oxidative damage
in CsA-induced toxicity [45]. A relationship between oxiwat stress cardiotoxicity
has been speculated in many experimental animal modelsugaesnentation of SAC
significantly increase the levels of enzymatic antioxidacwmpared to CsA-induced
rats. This might indicate that SAC, as an excellent sourcadxidants, in modulating
CsA-induced oxidative stress [46].

The diagnostic marker enzymes of cardiac damage are ASTLBIH and CK. The
present investigation revealed that administration of Gsg\lited in typical functional
disturbances of cardiac muscle, as evidenced by the maldeations of cardiac marker
enzymes in serum. CsA induction leads to leakage of enzynoes fhe damaged
heart to the serum because of their tissue specificity aradytiatactivity, which was
evidenced by the decreased activity of these enzymes irt tissue and increased
activities in serum, when compared with control [47]. In firesent study, treatments
with SAC significantly lowered the levels of these markenanes to near normal value,
highlighting the cardio protective role of SAC. In previopstports shown that SAC has
restored the activities of these marker enzymes in serui@©@finduced rats [48].

The mitochondrial respiratory chain marker enzymes ICDKGDBH, SDH, MDH,
NADH dehydrogenase and cytochrome-c-oxidase were signific decreased in the
CsA treated rats. Reduction in mitochondrial metabolism sres/[Krebs cycle and
oxidative phosphorylation] was accompanied by increase8 Broduction by CsA [49]
indicating that mitochondrial enzymes play a crucial roldhie pathogenesis of CsA-
induced cardiac damage. CsA induced mitochondrial dysiimatauses deleterious
complications for cellular function, leading to impairedeegy production, impaired
cellular calcium buffering, activation of proteases anaggholipases, activation of
nitric oxide synthase, and generation of free radicals.[50]hese pathways can
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lead to either apoptotic or necrotic cell death dependingnufhe severity of the

insult. SAC supplementation restored the activities obéhenzymes to near normal
in the myocardial mitochondria. SAC is an antioxidant [S5hdahas the potential

to inhibit lipid peroxidation, free radicals and oxidatis&gess ultimately resulting in
increase in the activities of these TCA cycle enzymes. Thescapacity of SAC to

restore the mitochondrial membrane components from axalatsults would have

proven essential in preserving these enzymes againstpgidxidative damage and
deterioration. Histopathological findings of the CsA-inddcmyocardium showed
infarcted cardiac muscle fibers with oedema, enlargedstitiim disorganization of

myocardial fibers and inflammatory cells. CsA-induced withCS&dministered rat

myocardium showed mild oedema but no infarction and the angbal fibres were

within normal limits and normal cardiac muscle bundles. Rafgplemented with SAC

alone showed normal cardiac muscle bundles without anyfmgital changes.

Apoptosis is generally regulated by complex proteins dafleo-apoptotic [Bax]
and anti-apoptotic [Bcl2] proteins. The Bax/Bcl-2 ratio is adex of cellular apoptosis,
which determines whether a cell will undergo apoptosis sutwive in pathophysiology
[14]. The balance between pro-apoptotic and anti-apaptgnals from the Bcl-2
family has a crucial role in the release of cytochrome C [1B8]this present study, we
found that CsA induction up-regulate the expression of baxleadown-regulate the
bcl-2protein expression. In mitochondria CsA inductionseagevere oxidative stress,
which turns to activate Bax protein expression and creatéschndrial permeability
transition pores and subsequent release of cytochrome IC [bBe anti-apoptotic
bcl-2 protein protects cells from a variety of stimuli thaiduce apoptosis by its
antioxidant and cyto-protective properties. The deathesgpng activity of bcl-2 may
be counteracted by dimerization with bax. It has been pregtisat the relative ratio of
bcl-2 and bax determines cell survival following an apoiptetimulus. However, SAC
treatment modulates the expression of Bax and Bcl2, it uplaeggiBcl2 and down-
regulates Bax protein expression. Cytochrome C is a membédreofmitochondrial
electron transport chain that is required for the genemadioATP. Cytochrome C is an
important trigger of the caspase cascade [53]. Cytochrome=@iated activation of
cell death pathways occurs if cytochrome C is released fr@mtitochondria into the
cytoplasm. In the cytoplasm, cytochrome C binds to Apaf-foten the apoptosome
a molecular complex consisting of cytochromec, Apaf-1, Al procaspase 9. The
apoptosome activates caspase 9, an upstream initiatoroptagis. This mechanism
makes regulation of the release of cytochrome C a key stdgimitiation of apoptosis.
Furthermore, there is a close relationship between Ba®pcitochrome expression
and caspase activity.

Caspases plays a significant role in the apoptotic progmessml activation of
caspase-3 the execution of apoptosis [54]. In the presedy,sive observed that CsA
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induction activate caspase-3 in the rat cardiac tissuesnWieeCsA-induced rats were
treated with SAC prevents the activation of caspase-3. Retties have demonstrated
that mitochondria may play a key role in apoptosis by relgasiytochrome C and
activating caspase-9, which activates caspase-3 thaspemsible for DNA-cleavage
action and myocyte death. In this study, we also found that i@dAction apparently
increased the caspase-9. However, SAC treatment decrigsactivation of caspase-3
and caspase-9 which were induced by CsA. Previous studyteghibiat SAC decreased
caspase-3 activity and inhibits cardiac apoptosis throtsggmtioxidant potential [55].
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Figure 1. Effect of CsA and SAC on the Level of Lipid Peroxides Cardiac
Mitochondria of Control and Experimental Rats

Results are expressed as mean + SD for 6 different sets ofiexpes. Values
are considered significantly different atf.05 with post-hoc LSD test. Statistically
significant variations are compared as follows:

¢ CsA-induced vs. control.
b CsA-induced + SAC treated vs CsA-induced.

NS SAC Vs Normal control

b indicates p:0.05 and NS indicates Non-significant.
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Figure 2. Effect of CsA and SAC on Rat Cardiac Histopathologisiéérations in
Control and Experimental Group of Rats

Effects of CsA and SAC on histopathological analysis of rarhetained with H&E
viewed under light microscope (10 x).

(A) Myocardium of control rats showed normal cardiac fibeithaut any infarction
and orderly arrangement of myocytes.

(B) CsA-induced myocardial fibers showed infarcted cardiacsaeteu fibers with
oedema, enlarged interstitium disorganization of myaeafibers.

(C) CsA-induced with SAC treated rat myocardium showed onlyd nedema
without infarction and the myocardial fibres were within mad limits, normal
cardiac muscle bundles.

(D) Rats supplemented with SAC alone showed normal cardiascimubundles
without any damage.
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A Bax Mwt: 26 kDa

B BCI-2 Mwt: 25kDa

C Cytochrome - C Mwt: 15 kDa
D Caspase-3 Mwt: 35kDa

F Caspase-9 Mwt: 46 kDa

fi - actin Mwt: 42 KDa

F e ——

Figure 3: Effect of CsA and SAC on the Levels of Bcl-2, Bax, cytache c, Caspase
-3, 9 Protein Expression

(A) Immunoblot expression of Bax (26 kDa)

(B) Immunoblot expression Bcl2 (25 kDa)

(C) Immunoblot expression of Cytochrome C (15 kDa)
(D) Immunoblot expression of Caspase 3 (35 kDa)

(E) Immunoblot expression of Caspase 9 (46 kDa) in controlkxipperimental groups
of rats.

(F) p-actin as positive control in the cardiac tissue of contnotl @xperimental
animals.

Lane 1: control; Lane 2: CsA-induced group; Lane 3: CsA + SACd4nSAC alone.
CsA-induced vs. control

CsA-induced + SAC treated vs CsA-induced.
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Particulars Control CsA - induced gﬁ%’:ﬁ:::g ™ | SAC alone treated
50D 3760036 | 3430042 4850048 5.82£0.032
CAT 1728721634 | 12663=1297 | 138731468 16863 £16.76
GPx 1663137 | 973=z112 1487=148 1598163
GR 288=0.138 137 £0.08 245 £0.12 275 £0.16
GST 2687 =285 | 12451357 2085 £254 2478 2186

Table. 1 Effect of CsA and SAC on the activities of SOD, CAT, GPx, GR
and GST in the cardiac mitochondria of control and expertadeats.

SOD: superoxide dismutase; CAT: catalase; GPx: glutathipeexidase; GR:
glutathione reductase; GST: Glutathione-S-transferasEszyme activities are
expressed as SOD: units/min/mg protein (One unit is equbetamount of enzyme that
inhibits pyrogallol auto-oxidation by 50%). CAl: moles of H,O, hydrolyzed/min/mg
protein. GPx: moles of NADPH oxidized/min/mg protein. GSimol of CDNB
conjugated/min/mg protein. GR: moles of NADPHoxidized/mrig protein.

Results are expressed as mearSD for 6 different sets of experiments. Values
are considered significantly differentzat< 0.05 with post-hoc LSD test. Statistically
significant variations are compared as follows:

CsA- induced vs. control.

CsA- induced + SAC treated vs CsA- induced. NS SAC vs Normalrobnt

indicatesp < 0.05 and NS indicates Non-significant.
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Experimental Groups AST ALT LDH CK
Control 42862376 | 2686=245 |586 =068 | 1067=176
Csd-induced 28782244 | 1267135 |962 =088 |686=1.12

CsA-induced + SAC treated | 38252223 | 22862177 (7152076 |3.89=134

SAC alone treated 41462343 | 23372256 |378 2061 [ 1034143

Table. 2 Effect of CsA and SAC on the activities of cardiac marker enggm
in serum of control and experimental group of rats

AST: Aspartate aminotransferase; ALT: alanine aminofierase; LDH: Lactate
dehydrogenase; CK: cretinine kinase. Enzymes activitegspressed as |U/L.

Results are expressed as mean + SD for 6 different sets ofievques. Values are
considered significantly different at < 0.05 with post-hoc LSD test. Statistically
significant variations are compared as follows:

CsA- induced vs. control.

CsA- induced + SAC treated vs CsA- induced.

SAC vs Normal control

p < 0.05 and Non-significant.
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. ¥ Csa- induced + SAC alone
Particulars Control CsA-induced SAC treated reated
Lsocitratedebydrogenase | o10 636603 | 578.46+4886 | 7513424645 | 8089324493
(ICDE)
a-Ketoglutarate
dehydrozenase(c- 86582854 | 4804524 | 7272:732 | 82342824
KGDH)
?gﬁ%ﬂﬁm 326232214 | 13256=1264 | 280671734 | 31844=1234
Malate dehydrogenase | 4y334.3438 | 2673222143 | 3865722829 | 408.78233.44
(MDH)
NADH dehydrogenase.
18254 =1653| 1124321016 | 157871234 | 17852=1634

(NADH-DH)
Citochrom-coxidase | 12062213 | 734=184 0132172 12062 1.80

Table. 3 Effect of CsA and SAC on the activities of heart mitochondfi@lA
cycle enzymes in control and experimental group of rats

Units: ICDH - nmoles of ketoglutarate formed / hr / mg protein; KGDH - nmoles
of ferrocyanide formed / hr / mg protein; SDH - nmoles of snaté oxidaised / min
/ mg protein; MDH -nmoles of NADH oxidaised / min / mg proteiNADH-DH -
nmoles of NADH oxidaised / min/ mg protein and Cytochrom- Celase - nmoles of
cytochrome / min / mg protein.Results are expressed as meénfer$ different sets
of experiments. Values are considered significantly déffieéatp < 0.05 with post-hoc
LSD test. Statistically significant variations are compiaas follows:

CsA- induced vs. control.

CsA- induced + SAC treated vs CsA- induced.
SAC vs Normal control

indicatesp < 0.05 and Non-significant.

6. Conclusion

In view of these findings, it is possible to conclude that pngled consumption of
CsA results severe oxidative stress, increase lipid peatioid in cardiac mitochondria
leads to activation of apoptosis and cardiac damage. SA@lesmgntation almost
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ameliorated the cardiac dysfunction by protecting the iearcharker enzymes, TCA
cycle enzymes, decreasing the lipid peroxide products emlaving the antioxidant
status of the cell. These interesting data facilitate ustwhude that SAC administration
might be an appropriate approach to prevent CsA-inducedezatiakicity. SAC seem to
be promising tools to explore therapeutic alternativesamliovascular diseases. A diet
containing garlic compounds such as SAC could prove beaéfwithe heart. Further
investigations should be focused in exploring the benéfeffacts of these drugs and
the mechanisms underlying their action.
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Abstract

There is growing awareness that many marine sessile organisms are higlsiyén

and can spread rapidly to new habitats through ballast water and hulipsf. sh
There are 12 major ports and numerous minor ports along the 7,500 km long
Indian coastline, which may act as gateway for marine bio-invasion. V.O.
Chidambaranar port, formerly Thoothukudi port, is one among the 12 maijts p

in India with regular services to United States, Europe, China, Red séanpbr
Mediterranean countries and may facilitate bioinvasion. Ascidians belonging
the Class Ascidiacea of sub-Phylum Tunicata are abundant in many poutsda

the world and most of them are non-indigenous. They are one of thechéggical
groups because of their invasive potentials. The distribution and impastasiive
ascidians in India are less well documented and hence the present stsidymed

to document the invasive ascidians in V.O.C. port. Out of 23 species wfi@ze
reported in the present study, 19 ascidians have been believed to bedi@as,
with mostly from Australian origin. Seven ascidians are found as established
invasive. Their arrival has been mainly due to shipping and ballast svatet
some that have arrived recently may have significant future impact. rResé
large number of invasive ascidians in this harbour reinforces the peedritinued

and periodic monitoring of population expansion of these species and also f
establishment of control programme. Utilization of non - indigenous ascidians
for the betterment of humankind may be considered one of managemergissate
of non - indigenous species.

Keywords: Ascidians, Conservation, Distribution, India, Invasive

1. Introduction

Bioinvasion is one of the leading marine environmental isswethe world and
represents a serious global threat to marine biodiversityyival of native species
and the economy (Campbell, et al., 2007). International ey Conservation of
Nature and Natural Resources (IUCN) defines Alien Invasivei®pas an alien species
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which becomes established in natural or semi natural etarggsor habitat, an agent
of change, and threatens native biological diversity. €hagasive species are widely
distributed in all kinds of ecosystems throughout the waaltt include all categories of
living organisms such as animals, plants, fungi and migaeisms. For an alien species
to become invasive, it must arrive, survive and thrive. Tingidn coast, being dotted
with 12 major ports and a number of minor ports is suscepfildebioinvasion and
hence warrants a close watch. Little information existafroarine ecosystems of India
regarding the presence and distribution of invasive alpEties including ascidians.

Ascidians belonging to the Class Ascidiacea of sub-Phylumickda are abundant
in many ports around the world and most of them are non-imtigs. They are
one of the key ecological groups because of their invasierpials. It has been
reported that in India, 8% of the total 828 native speciegemesented by ascidians
(www.sealifebase.org). Taxonomical studies on ascidiatsdia have been expanded
with a report of more than 400 species. However, distrimaionformation of alien
ascidians is lacking. Subba Rao (2004) reviewed the recdrtied@an ascidians and
reported that 6% of the total 205 non - indigenous taxa intced into Indian seas in
the post - 1960 period was represented by ascidians. Thediostt on alien ascidians
in India was published by Abdul Jaffar Ali and Sivakumar (2Pp@nd revealed that
out of 33 species, 31 were alien ascidians in Vizhinjam Bayt{seest coast of India).
Tamilselvi (2008) reported the occurrence of 18 alien aanslin Thoothukudi coast
(North Break Waters). Abdul Jaffar Ali et al. (2009) obsertiee 34 invasive ascidians
along the southern coasts of peninsular India. The purpbsleiopublication is to
document the known distribution of invasive ascidians 0. Chidambaranar port,
Thoothukudi coast.

2. Materials and Methods

Area description

V.O. Chidambaranar port is within the Gulf of Mann@f 44’ 53.82" N Latitude,
78° 12'15.77"E Longitude) in the southeast coast of India (Fig 1). This port is one of
the important and major ports in south India with year roueaMy traffic by number of
ships and other mechanised boats. This port is providedmatily man-made structures
such as hull of boats as well as ships, oyster cages, cenwakshlsmall stones, other
harbour installations, etc., which facilitate the reanent of alien ascidians.

Methods of collection

Intertidal sites were visited at low tides and a variety dfemiion methods were used
to obtain the organisms. Hand tools were used to remove #ninoen solid surfaces
like bumper tires, docks, small rocks, stones and marinastl&norkeler and SCUBA
diver were engaged to collect materials from the undersitifsating docks at marinas.
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Methods of identification

All materials collected were narcotized and then presemnwd®% buffered formalin
in seawater. The specimens were sorted and identified toespec the lowest
practicable taxon, with dissection, compound and ster@pascopes using taxonomic
keys (Kott, 2004).

After an extensive review of literature on global invasipesies, their spread based
on history, species origin, species behavior and field ebsens at Indian coastal
areas, a list of invasive alien ascidians was prepared. @h@vMing websites were
also examined extensively for background information

http://ww. mari nespeci es. org,
http://ww. cat al ogueoflife.org and
http:// ww. seal i f ebase. org.
All the species were categorized based on the 10 criterigosex by Carlton (1989).

3. Results

A total of 23 ascidians which includes 13 genera belongingitht families
were encountered in the study area. Of these, four wereenéistaplia nathensis,
Polyclinum indicum, P. madrasensis and Diplosoma swansgm@®d remaining 19
ascidians were considered as alien species. Categorizesti2fiaas along with family
were shown in Table 1.

Among the 23 species, 15 were categorized as invasive assidiSeven species
such asPhallusia nigra, Styela canopus, Herdmania pallida, Etwisa viride,
Didemnum candidum, D. psammathodesl Lissoclinum fragilewere identified as
established invasive species. Since the origin of two ggestich aSymplegma oceania
and Microcosmus propinquusvere uncertain, they were recognized as cryptogenic
(Carlton, 1989). In earlier report (Abdul Jaffar Ali et alQ@), Styela canopuand
Eudistoma viridenave been categorized as invasive and cryptogenic regpigctout
the present study revealed that these species have dstalteeir population and breed
throughout the year and hence they were categorized adisiségbinvasives.

Microcosmus exasperates, H. pallida, D. candidand D. psammathodewere
most abundant species occurred on every substrate typmimdj that these common
species were able to colonize all the available substrdtthe® families, Didemnidae
is the most dominant family with 6 species followed by Asdak and Pyuridae (4
each), Polyclinidae (3), Styelidae and Polycitoridae (2h¢aRhodosomatidae and
Stomozoidae (1 each) (Figure 2).

According to the available literature, maximum number ofidians was from
Australian region followed by North Pacific Ocean and Indtaean. The other regions,
which contribute less, were Caribbean Sea, South PacificcCoeiMediterranean Sea.
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Tabls 1. Lisi of ascidin collaciad from different imbias of the siody area

5 . Sabmirais
N Ancdiam Trps Satm A . -
i 32 53 34 35 54
Famdy: EBODOS AT ATIDAE
I Phodoroms sorcioos Ciarray, L3 LE) C 1 x - - x z x
Famdly: ASCIDIIDAE
1 Phalboriz arabica Soegey, L3 16 ] 1 z - - z z z
31 F migra Saxsgey, LALE ] H z - - z z z
4  droidiz powesiy S, L3905 ] 1 - - - x x x
5 A ruweiovric SSmpacs, L3335 ] 1 - - - x x x
Famahy: STYELIDAE
€ Swerlerws scrawic Teksks, 9L [ [ - - - x - -
T Shuls comapwer (Sacmgey, LALE) 5 H x - - x = x
Famdy: FYTRIDAE
i Moo carperaier Helles, 1373 3 1 = - - = = =
¥ M propmguor Hemees, L1331 5 [ x - - x z x
¥ MW orgzamirer Michacin= (927 5 1 x - - x z x
Il Hedwawis mowecSacgey, LALE) 3 H x z x x z x
Famdy: BOLOZOIDAE
13 Déirioplia madhorris (Mom=kaks, 1993) [ bt - z z z z -
Famahy: POLYCITORIDAE
1] Ewdirdoms mecncorsm Koz, L9 [ 1 - z z z - -
l4 E wiride Tekmks [F55 [ H - z z z - -
Famdy: POLYCTINIDAE
13 FPolpclmwom svdicos Schmess, L1054 [ it - - x x - -
¢ F madraroorir Scboss 1952 [ M - - x x - -
17 F mudwm ko, 1392 [ 1 - - - = - -
Famdy: DIDEMNIDAE
1d Didowmwzom camadigoom Secggey, L LE C H x z x x z x
L9 D promessihoder (S, 1305) [ H z z z z z z
1} Diplorows mocdomaldi Bexdees, L334 [ 1 - z z z - -
1l D reomiocrir Rengensthen [936 [ | - z z z - -
11 Lirraclimum birrosom (Shss, 10053) [ 1 - - - z - -
13 L fagie (V= Mo, 1302 c H x x x x x x
Tewld Ll 7 I 13 14 L3
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Figure. 1 Satellite view of study area - V.O.Chidambaranar Port, Thokadi coast
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Figure. 2 Members of the various families of ascidians recorded irptiesent study



214 Occurrence of Alien Ascidians in V.O. Chidambaranar Portodihukudi

4. Discussion

As expected, increased number of alien ascidians (19) ahatig four native
species at study area was observed. It is well known thatadidty of artificial
substrates, such as buoys, ropes and floats, near and ireshafien have large numbers
of introduced ascidians (Lambert and Lambert, 2003). Galyenon-indigenous
species (NIS) are abundant in harbour areas. An alterntoter that may enhance
invasion in harbour and marina areas is environmental degjam commonly found
in these habitats that favours the establishment of NIS,asisenspecies are poorly
adapted to these altered conditions (Preisler, et al.,)200®oduced organisms may
also be favoured by a change in resources available, sucpaag $or colonization
when pollution intolerant species die and increasing sfacemlerant invasive species
(Herbert, 1999). The above reports strongly evident theurgoent of large number of
alien ascidian in Thoothukudi harbour.

The exhaust review of literature revealed that maximumadigcidians might have
probably migrated from Australian region because out oflEhascidians, 12 species
were reported at Australia, which is followed by North Paddicean and Indian Ocean.
The other regions, which contribute less, are Caribbean &a#h Pacific Ocean and
Mediterranean Sea but this is yet to be authenticated witipéete ship traffic schedule
of both Thoothukudi and other countries. Occurrence of maraber of alien ascidians
at study area could also be justified by the fact that Thoattdugort harboured 1026
foreign ships from North East countries and 210 from othetspof India (Personal
communication from Port Authorities of Central Document CenThoothukudi Port
Trust). Number of evidences supports this fact that wordshipping has introduced
exotic species into many ports (Hewitt, et al., 2004). ldtrctions of non-indigenous
ascidians into harbours in both tropical and temperateraare now with the increasing
rate of introductions yearly (Lambert, 2002).

In the present survey, three species such as Diplosoma malddoLissoclinum
bistratum, and Eudistoma muscosum were considered as nealsto this port. These
species have never been reported in study area previoubbseTspecies might have
transported through ships and/or ballast waters from Aliatand South Pacific Ocean
(Kott, 2004).

In Thoothukudi coastal water, 14 ascidians were identifsagleav species by various
authors (Renganathan, 1986; Renganathan and Monniot, 198é&ndWshi, 2013).
According to the criteria proposed by Carlton (1989), thedenéw species may be
considered as native to India. Out of 14, 10 native ascidigar® not encountered for
the past 10 years and these species might be either ovedldnykalien ascidians or
migrated to some other areas.

Alien ascidians are recognized as one of the leading thte&tiediversity and also
inflict enormous costs on fishing and fisheries. In contrasthyrascidians are used
as food in the form of various preparations in many parts efwiorld such as Chile,
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France, Korea, Italy, Japan etc. Many novel compounds diduanticancer drug such
as, ET 743, etc. obtained from different species of coloaslidians (Valoti, et al.,
1998). Tyrosine derived bactericidal compound was isdldtem the alien species
Phallusia nigra, native to the Red sea (Abdul Jaffar Ali, et 2D08). Pickle was
prepared from the mantle bodies of non-native simple amcit. pallida, native to
Red sea (Tamilselvi, et al., 2010).

Since there is no concrete solution to prevent or eraditet@lien ascidians, they
can be better utilized from the natural conditions for vadgleled products in order to
preserve or restore of native species. By applying positragegyy to these ascidians,
invasiveness may be controlled as well as native speciebeanotected against local
eradication or extinction of species.
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Abstract

CO1 gene sequences of 670 and 737 bps in length were obtained twdatolon
ascidians, Polyclinum indicum and Didemnum candidum respectively using
universal primer. Lengths of the obtained sequences were in mitodabndr
cytochrome c¢ oxidase subunit | gene range. Maximum GC content wasvells

in the Didemnum candidum compared to Polyclinum indicum, although both
were GC rich. The translated product of these CO1 genes resulted amino
acids sequences of length 215 and 183 amino acids, with molecular weight of
23707.4 and 20073.9 Daltons for Polyclinum indicum and Didemnum candidum
respectively. Theoritical pl values and aliphatic index values suppdtted
instability index values, which proved the stability of the mitochondrial COI.
Two amino acids cysteine and glutamate were absent in Polyclinum indicum and
Didemnum candidum correspondingly. Further studies using amino acid® bf
gene from different ascidians may aid in developing a molecular key for the
identification of ascidians.

Keywords: Polyclinum indicum, Didemnum candidu@O1 gene, amino acids.

1. Introduction

Advances in computational technology and sequencing hademNA sequence
the major source of new information for advancing our knalgke of evolutionary
and genetic relationship. The animal mitochondrial genasna better target for
analysis than the nuclear genome because of its lack ofnmitrbmited exposure
to recombination and its haploid mode of inheritance (Saecet al 1999). The
choice of mitochondrial gene as a universal marker was magten by the fact
that mitochondria is maternally inherited, avoiding pehk with recombination.
Mitochondrial genome has a high mutation rate when comparighd the nuclear
genome, which results in high degree of intra-specific polgghism and divergence,
important in evolutionary studies (Williams and Knowltod®, Wheat and Watt 2008,
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Hlaing et al 2009).The mitochondrial cytochrome c oxidadeusit is a protein coding
gene, where indels are rare, since most may lead to a shifteérrdading frame.
The phylogenetic signal in COI gene is much higher than in ahgromitochondrial
genome. A high incidence of base substitutions is obsermethe third position
nucleotide, leading to a rate of molecular evolution thafisut three times greater than
that of 12s or 16s rDNA (Knowlton and Weigt 1998). Other mitondrial genes may
match with COI gene in resolving cases of recent divergenta daeeper phylogenetic
insight is provided than its alternatives such as cytoclerdim(simmons and Weller
2001) because the slow changes in its amino acid sequencart@ther mitochondrial
genome (Lynch and Jarrel 1993). This feature may make itiples® assign any
unidentified organisms to a higher taxa (eg. Phylum, ordemamining the amino
acid substitutions before determining its species idgntith nucleotide substitution.
In this context, an in-silico approach was made in the preiseastigation to analyse
the mitochondrial COI gene and its translated products ofwecolonial ascidians.

2. Materials and Methods

Two species of colonial ascidians were collected from GélMannar (south east
coast of India). They were identified using taxonomic keysbgtian 1954, Kott 1990)
Genomic DNA Isolation

Genomic DNA was isolated using DNeasy Blood and Tissue Kita¢®n)
following manufacturer’s animal tissue protocol.
PCR Amplification and Sequencing

COlI gene was amplified using Universal primer (Folmer et aB4)9 PCR
amplifications were carried out in 10040l reaction volumes containing; Al of
AmpliTaq Gold DNA polymerase enzyme, 400 ng of both primers &1 of template
DNA. Thermocycling conditions consisted of: O&€ for 5 minutes, one cycle; 94C
for 30 seconds, 55C for 30 seconds, 72C for 30 seconds; 35 cycles; 7€ for 3
minutes, one cycle. Amplified products were purified and saqad in both directions
using BigDye Terminator v3.1 Cycle sequencing Kit (Applied 8istems, USA) by a
commercial lab. PCR products were sequenced in both theseesed forward direction
using the appropriate PCR primer to prime the sequencingioeacSequence quality
was checked using Sequence Scanner Software vl (Applieydarss). Sequence
alignment and required editing of the obtained sequencecasiged out using BioEdit
(Hall 1999).
Data analysis

GC% was calculated using BioEdit (Hall 1999). Translation of | G@ne
sequences were done by ExPASy Translate using ascidianhitdrial as the genetic
code. All the amino acid studies of the COI genes were doneggUskPASy. The
transmembrane helix corresponding to the obtained COI segueas analysed with
the TMPred software (Hofmann and Toffel S, 1993).
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3. Results and Discussion

Amplification using universal primer obtained a 670 bp segee(Fig.1) for
Polyclinum indicum and 737 bp sequence (Fig.2) for Didemmamdidum. Both these
sequences were in the mitochondrial COI gene range. Maxim@céhtent (63%)
was observed in Didemnum candidum COI sequence (Table.2nslation of these
COlI sequences for undisrupted and long open reading frantasetl two amino acid
sequences of length 215 and 183 amino acids, with a moleadaght of 23707.4
and 20073.9 Daltons for Polyclinum indicum and Didemnumdodum. These two
amino acid sequences in 5’3’ directions were the best frean@sng the other frames
generated in 3’ 5’ and 5’3’ directions (Figs 3 and 4). Thesenanacid sequences
with long open reading frames are indispensable, sinceathg dpen reading frames
are used in along with other evidence, to initially identifgndidate protein coding
regions in a DNA sequence (Deonier et al 2005). The amincsaitenylalanine (F)
with 12.1% and Leucine (Leu) with 12.0% (Table 1) were the oh@mt amino acids in
the translated product of Polyclinum indicum and Didemnuwandidum. Polyclinum
indicum was rich in negatively charged amino acids, wheBedemnum candidum had
equal number of negatively and positively charged resiqliable 2). The instability
index values of these amino acid sequences proves thatstabihe mitochondrial COI
protein. Moreover the stability of this protein was suppdrby the theoretical pl values
the aliphatic index values (Table 2), which is a positivedaor the thermostability of
proteins.The amino acid sequences of the correspondingl&j€@ regions comprised
five transmembrane helix for Polyclinum indicum and foumtimembrane helix for
Didemnum candidum. These helices were joined by two extemnd two internal
loops (Figs 5 and 6). This result is in agreement with the COtgin topographical
model (Saraste 1990). An interesting observation made ftomin-silico analysis
of the translated product of COI gene was the absence of angids &ysteine (C)
and Glutamate (E) in Polyclinum indicum and Didemnum candigespectively. This
result reveals the absence of coding sequence for these aciots in the COI gene of
this species.

>TGTTITITTIGGA ATTITITIGGCGC TATCRIGTIT TT

GATGGITATI CGIGCGGAG

T
GCGGAGT IGITICAGCC GGGT
CCCAGITTTIT TAACTCCATG ACAACGGIGC ATGCECT
GGCGCIGITA IGCCGGCAGGE IGTGGGICTIT GCCARCIG TGATTCCGAT
GATGATIGGT GCICCGGATIA TGGCCAIGCC TCGTIATGAAT AATATGAGTIT
ICTGGATACT GCCGITIGCT TIITGCGITGC TGITATICCAC CITCITIAIG
CAGGGIGGTIG CGCCGGATGG TIGGCIGGACT ATGTATCCAC CGITIGGTIAIT
ACAGCTIGGA GACGGAITIC CGITITIGAT TITCGCAGTA CATTICCICG
GTATTICGIC ARTTAIGGGC GCGATTAATA TTATIGCTIAC GGCCITTAAT
ATGCGGGCGC CRAGGCAIGAC TITCAIGAGG TIGCCITIAT TIGICIGGAC
CIGGGITATTI ACAGCGITIT IGCIGAIAGC CGCTATGCCAR GIACIGGCAG
GCGGIGITAC CATGIIGCIG ACAGATCGTT ATTITITIGGGAC GGCATIICIIT
GATGCCGCGGE GIGGIGGCGR TCCAGIARATG TTITCAGCATA TATTCIGGIT
ITTITIGGICAT CCATGARAGT

Fig. 1 COI gene sequence Bblyclinum indicum
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>CGARTITTIIC CCIGCCTGGC CATGIAGATT TAGACTGGAT GGGGGEGCGAC

CIGCAGGGCC
CICCGACACC
GCTATARACGC
GICRIGCCCG
GATCGGCGCG
GGCTGCTGEGET
GGCGGACCGGE
ATCGACCACG
IGCACGICGC

IGGICCITIG
GGCCIGCT GG
CGIGGEICACC
CCATGGICGG
CCGGACATGG
CGCCECCTGE
GCARGGGCTT
GGCCACGICG
GGGCGECCAGC

ACCATTTTGA ACATGCGCGC

GITCGCCIGGE
CCGTECIGGEC
ACCCACTICT
CCIGIICTIIG

ICGGIGCTIGA
CGGCGCCRIC
TCGATICCCGC
ATTTITTIGGI

GGAACTGCCC
CCCAGCIGGG
GCCCACGCCC
CGEEITIGEC
CCTTICCCGCG
TGCCIGCTGA
CGGCGGAGGC
GCCCCGCCIT
TCGARICCIGG
GCCGGGCATG
TCACCGCCIT
ACCATGCTIGC
CGGCGECGEC
CACCCIGARA

TAGCCGGGRR
CATCTIICCAG
TIGATCATGAT
RACTGGITICG
CATGRACARC
TCCIGICGAT
TGGACGGCCT
CGACCIGGCG
GCGCGAICAR
ACGCTTCACC
CCTGCIGCTIG
TGACGGACCGE
GACCCGATCA
GITITIAA

ICCAGETGTT
GGCRAGCACG
CITICTICATG
IGCCGATCAT
ATTICGIICT
GTTCACCGAC
ATCCGCCGCT
ATICTICACGC
CITCAICACC
GGATGCCGCT
CIGICGCAGC
CAACTICCAC
TIGIACCAGCA

Fig. 2 COI gene sequence didemnum candidum

WETIGGAMAM VIRAELEQPG LQYVEPQEEN JWTTVHALVM IPGAVMPAGV GLANWHIPMM
IGAPDMAMER MINQMIEWMLP FAFALLLITE PMQGGAPDGG WIMYPPLVLQ LEGDGFPILIF
AVHELGISSI MGAINIIATA PNMBAPGMIT MGLPLIVWIW VITAPLLMAA MPVLAGGVIM
LLTDRYFGIA FIDAAGGGDP VMIQHMIWET GHFWE

Fig. 3 Amino acid sequence ¢folyclinum indicum

MIFEMVMPAM VGGIGNWEVE IMIGAPDMAF PRMMNISIWL LVAAWCLLIL SMETDGGPGE
GEGGGWIAYP PLITTGHVGP AFDLAIFTLH VAGASSILGA INFITTILNM RAPGMILHRM

PLFAWSVLIT AFLLLLIQFV LAGAIIMLLT DRNFHIHEETD PAGGGDPIMY QHLFLIFWSP
WEE

Fig. 4 Amino acid sequence @idemnum candidum

4. Conclusion

In this primary study, a molecular level approach was madsudy the structure
of CO1 gene and its translated product. This study made ieavithat the two colonial
ascidians are GC rich. This result may help in further stdience the GC content of
the COl region is a very strong predictor of genomic shiftsuclaotide (Filipe.O et al
2007). Absence of two amino acids cysteine and glutamatelyckhum indicum and
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Didemnum candidum may serve as an additional supportivecatar information in
species identification apart from the phylogenetic infdiora Further studies on COI
genes and its amino acid compositions from different aanglmay assist in developing
a key for the identification of ascidians and also to undadsggenetic diversity among
ascidians.

Amino Number % of Amino Acid

acid Spices 1| Spices 2| Spices 1| Spices 2
Ala (A) 24 17 11.20%| 9.30%
Arg (R) 4 4 1.90%| 2.20%
Asn (N) 6 6 2.80%| 3.30%
Asp (D) 6 6 2.80%/| 3.30%
Cys (C) 0 1 0.00%| 0.50%
GIn (Q) 6 2 2.80%/| 1.10%
Glu (E) 2 0 0.90%| 0.00%
Gly (G) 24 20 11.20%| 10.90%
His (H) 4 6 1.90%| 3.30%
lle (1) 12 14 5.60%/| 7.70%
Leu (L) 20 22 9.30%| 12.00%
Lys (K) 1 2 0.50%| 1.10%
Met (M) 25 13 11.60%| 7.10%
Phe (F) 26 19 12.10%| 10.40%
Pro (P) 16 14 7.40%| 7.70%
Ser (S) 5 8 2.30%/| 4.40%
Thr (T) 11 12 5.10%| 6.60%
Trp (W) 7 7 3.30%| 3.80%
Tyr (Y) 3 2 1.40%| 1.10%
Val (V) 13 8 6.00%| 4.40%

Table. 1 Amino acid composition oPolyclinum indicurandDidemnum candidum
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Parameters Polyclinum | Didemnum
indicum | candidum

Length of COI gene (bp) 670 737

GC% 47 63

No of amino acids 215 183

Molecular weight 23707.4 20073.9

Theoretical pl 5.63 7.01

Total number of negatively 8 6

charged residues

(Asp +Glu)

Total number of positively 5 6

charged residues

(Arg +Lys)

Instability index 37.56 35.84

Aliphatic index 86.74 98.69

Grand Average of 0.867 0.782

Hydropathicity (GRAVY)

Transmembrane heices 5 4

223

Table. 2 In-silico analysis ofPolyclinum indicumandDidemnum candidum
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Abstract

Phytochemical screening and invitro antimicrobial activity of leave® oifica
granatumwas investigated. Phytochemical screening of leaveB. @ranatum
was carried out by using ethanol as solvent and its analysis was tbtase
investigate the presence of five important phytocompounds namely alkaloids,
flavonoids, glycosides, tannins and saponins. Results showed thenpeesf
flavonoids and glycosides, whereas Alkaloids, Tannins and Sapoirefound

to be absent in ethanolic extract. Ethanolic crude extract of leavesgsénatum

was tested against four clinically isolated pathogenic bacteria naaselyerichia

coli, Pseudomonas sp., Klebsiella sp., and StreptococcusTse. antibacterial
assay was performed by disc diffusion method. The ethanolic extraetesho
tremendous antibacterial potentiality that was determined by zone of inhibition
against all the pathogens subjected to this study. However, the crudetextr
showed maximum activity againStreptococcus spand minimum activity against
Pseudomonas sp., among the above mentioned species. Results aragingour
enough to deduce the importance of some Phytochemicals of this plant palticula
flavonoids and glycosides. Further investigation is required to identiigata the
active compounds and determine the dose to formulate the antibacterial drug.

1. Introduction

The practice of using plant as a source of medicine is as diian civilization.
With several trials and experiments, scholars and doctmrsdveral centuries, have
utilized different plants, fruits and herbs to cure ailngeand relieve the patient from
pain. These have often been described as medicinal plastsgledients, proportion,
parts of the plant used for the preparation of medicine has ld®cumented well in
literature and practiced in different parts of the world.d¥enal plants contain different
bioactive ingredients used to cure diseases or relieve pairthe remedial properties
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of medicinal plants could be based on the antioxidant, aatohial, antipyretic or
analgesic effects of different phytochemicals presenthent. The prominence of
medicinal plant gained importance with the outcome of siffece associated with
allopathic drugs.

The widespread use of commercially available antimicrobiaigs led to the
emergence of resistance against pathogens leading toa thrglobal public health.
Since 1980, the introduction of new antimicrobial drugs Heslined due to the huge
expense of developing and testing new drugs. All commadycelailable antibiotics
with prolonged use may have side effect on human health. Kilkegut flora and
patients need probiotics to replace gut flora.

Punica granatum L,.commonly known as pomegranate, is a fruit-bearing decisduo
shrub or small tree, native to Asia and belongs to the famiyhtaceaé The
pomegranate is native to the region of Armenia, Iran and thgtevn Himalayan range,
and has been cultivated in Iran, Iraq, Armenia, AfghanisRekistan, India, Russia,
and the Mediterranean region for several millefni@he leaves are shiny and about
7.6 cm long. P. granatumhas been extensively used as a traditional medicine in many
countries for the treatment of dysentery, diarrhea, hdlmasis, acidosis, hemorrhage
and respiratory diseases-urther, this plant is reported to have excellent antiaat,
antifungal, antiprotozoal and antioxidant propertiés

Numerous phytochemical constituents have been found ferdiit parts of the
pomegranate plant making it pharmacologically preciugherefore, the present study
was undertaken with the objectives to assess the antiqteoperties and to screen
the phytochemical contents of the leaf extract®.ajranatum L.

2. Materials and Methods

Collection of Plant material

The leaves ofP. granatumwere collected from the available plant in and
around Vaniyambadi, and the specimens were identified anfire®d by experts in
Department of Biotechnology, Islamiah College (Autonomp\Mahiyambadi.

Preparation of Plant Extracts

Ethanolic Extract

Fresh leaves oP. granatumwere washed thoroughly with water to remove the
impurities on the surface of leaves and shade dried. Thel giient material was
powdered using blender. 10 g of powdered material was addtedl@0 ml of absolute
ethanol in a conical flask and kept in an orbital shaker for d8r. The extract was
filtered using Whatmann No: 1 filter paper and stored at"2G.8The condensed extracts
were used for preliminary screening of phytochemicals amibacterial assay.
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Phytochemical analysis of different Crude extracts
Extracts were tested for the presence of Phytochemicals asiglycosides, saponins,
alkaloids, flavonoids and tannins by following the standamatedures.

Test for Glycosides

This experiment was carried out by Keller Killiani T€stTest solution was treated with
few drops of glacial acetic acid and Ferric chloride solutamd mixed. Concentrated
sulphuric acid was added, and observed for the formatiowolayers. Lower reddish
brown layer and upper acetic acid layer which turns bluiskegrwould indicate a
positive test for glycosides. Bromine water test - Test sofuvas dissolved in bromine
water and observed for the formation of yellow precipitatshow a positive result for
the presence of glycosides.

Test for Saponins
Foam Test - Test solution was mixed with water and shaken dseéreed for the
formation of froth, which is stable for 15 minutes for a postresult?.

Test for Alkaloids

Hager’'s Test - Test solution was treated with few drops oféfageagent (saturated
picric acid solution). Formation of yellow precipitate wdishow a positive result for
the presence of alkaloitfs

Test for Flavonoids

Ferric chloride test - Test solution when treated with fevpdr of Ferric chloride
solution would result in the formation of blackish red coilodicating the presence of
flavonoids?.

Test for Tannins

Gelatin Test - Test solution when treated with gelatin sofutwould give white
precipitate indicating the presence of tanfins

Antibacterial Assay

Collection of bacterial species

Four clinical isolates namel§escherichia coli, Pseudomonas sp, Klebsiella sp and
Streptococcus spere collected from Diagnostic Laboratory, Christian MediiCollege
(CMC), Vellore and sub cultured in nutrient broth and strea¢gtechnique and kept
in refrigerator for performance of assays and future use.

Preparation of extract concentration
Ethanolic extract was subjected to antibacterial activiyog of powdered material
prepared from leaves of pomegrang@enica granatumyvas taken in 250 ml of conical
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flask and 100ml of absolute Ethanol was added. The extractilbeaed, dried and was
used to prepare different concentration such as 40 mg / mh@0Oml and 80 mg / ml
to perform antibacterial assay.

Preparation of Nutrient Agar

2.8 g of Nutrient agar was added with 100ml distilled wated aterilized in Autoclave
at 12® C for 15 - 20 minutes. The media was poured in petri plates am for
few minutes for solidification. After solidifying, the agaras used to carry out the
antibacterial assay.

Disc Diffusion Method

The antibacterial activity was performed by disc diffusimethod. Whatmann No:
1 Filter paper was used to prepare small disc of size 5mm imelier. These discs
were dipped in different concentrations of extract. Foumical isolatesEscherichia
coli, Pseudomonas sp, Klebsiella sp and Streptococcugese transferred to different
petriplates separately using spread plate technique dinfbtefew minutes to dry in
laminar air flow. Discs containing different concentratmiextracts were kept on the
surface of the agar along with a control. The petri plategaiomg the extract and
microbial inoculum were kept in an incubator at 37 for 48 hours.

3. Results
S.No. | Phytochemicals Ethanolic Extract
1 Flavonoids +
2 Alkaloids —
3 Saponins —
4 Tannins —
5 Glycosides +

Table. 1 Screening of phytochemicals in Ethanolic ExtracPoinica granatum

Clinical Isolates Zone of inhibition (mm in diameter)
Ctrl | 40 mg/ ml| 60 mg /ml| 80 mg /ml
E.coli 0 12 18 26
Pseudomonas sp. 0 11 17 23
Klebsiella sp. 0 15 19 28
Streptococcus sp. 0 10 20 30

Table. 2 Antibacterial activity in ethanolic extract & granatum

Three different concentration &funica granatunextract for antibacterial activity
(40 mg /ml, 60 mg / ml and 80 mg / ml)
Ctrl - Control (Distilled Water)
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Wiz re of inhibition (mm in
dametzr) 40 ng,/mil

Mo re of inhibiten (mmin
dametzri &0 ng/ml

mzore of inhibiticn (mmin
dametzr) 22 mg/mil

Figure 4: Data representing Antibacterial activity of Eitbbc leaves extract oP.
granatumin a dose dependent manner

Figure 5: Antibacterial activity of Extract against Esdhbia coli species
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Figure 7: Antibacterial activity of Extract against Kleblia species
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Figure 8: Antibacterial activity of Extract against Stregdccus species

4. Discussion

The Phytochemical analysis of the ethanolic extract of dsawf P. granatum
showed that flavonoids and glycosides were present wheeaedjto ferric chloride
test and Keller Killiani’s test respectively, whereas Atkds, Tannins and saponins are
found to be absent in ethanolic extract (Table - 1). Howevdras been reported that
tannins and saponins are found to be present in the methadealies extract dPunica
granatum'. Flavonoids and Glycosides are reported to be presentwedeéruits and
peels ofPunica granatumwhen subjected to phytochemical screening solvents such
as Ethanol, Methanol, Aqueous, Ethyl acetate and Chlordfofm P. granatumis
popularly known for containing abundance of flavonoids thmatkes them potential
antioxidant and anticancer agent. It has been reportedptiraegranate leaves, seed
oil and peel extracts showed tremendous antioxidant ptgpeétr'. The Peel extracts
of pomegranate reportedly contains potential anticanceyauty>.

Ethanolic extracts of leaves of P. granatum was tested stgé&mur clinically
isolated pathogenic bacteria namely Escherichia coliyés®onas sp., Klebsiella sp.,
and Streptococcus sp. The ethanolic extract exhibited maxi inhibition against
Streptococcus sp., (30 mm @ 80 mg / ml) followed by Klebsisflg (28 mm @ 80
mg / ml) E.coli (26 mm @ 80 mg / ml) and Pseudomonas sp. (23 mm @g0ml).
The significant results of the ethanolic extract have beesgted well in (Table 2) and
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zone of inhibition is clearly shown in Figure 2, Figure 3, lig 4 and Figure 5. The
graphical data representing antibacterial activity ofraott at different concentration
clearly demonstrated the effectiveness of the crude extfateaves of P. granatum
(Figure 1). The extract showed best antibacterial capatigfl the concentration (40
mg /ml, 60 mg / ml and 80 mg / ml) against Klebsiella sp., fokal\by Streptococcus
sp., and E. coli. The ethanolic extract showed better itibibbiagainst gram positive
bacteria than gram negative bacteria. It has been confirneed revious study with
methanolic leaves extract 11. It has also been reportedhibanhethanolic and aqueous
peel extracts showed antibacterial activity 13, 15 - 18. dkding to reported study
on antibacterial activity of leaves extract of P. granatimgcoli 11 was subjected to
antibacterial assay which has given encouraging resutis study also confirmed the
effective antibacterial capacity of leaves extract of pgraeate against E. coli.

5. Conclusion

The potential antibacterial property of the leaves of P.ngtam is due
to the presence of phytochemicals such as flavonoids andoStlegs. These
phytocompounds also possess antifungal, antioxidantsaacer and hypolipidemic
properties according to previous studyl3, 18,19. Thesdophgmicals can be
fractionated and investigated for exploring its diverseliti@al property. This may lead
to identification of active compounds, essential for makihdrug molecule. This study
is of utmost importance since phytochemical screeninglaratlic extract of leaves of
Punica granatum has not been reported widely and most ofegearch focused on
peel and fruit extracts. This study is also significant beeahe antibacterial activity of
ethanolic extract of P. granatum demonstrates its cap@cigstrict the growth of all the
pathogens subjected to this study. The bactericidal &ctfiP. granatum was shown
to inhibit bacterial growth in maximum at 80 mg / ml. This spualso demonstrates
the increase in antibacterial activity of extract with &se in concentration which
clearly indicates dose dependent activity of this plantaett The above mentioned
concentration may further be tested in isolated specifitqaompounds for identifying
active components with GC - MS and NMR.
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Abstract

In this research, a novel attempt is made to implement hierarchial accessl con
(HAC) with the help of software agents that aid in dual encryption andygéon.
Symmetric polynomials and Diffie Hellman protocols work in colloboration to
achieve the HAC. The proposed scheme is secure, scalable and elaptaly
hierarchy with less cost.

1. Introduction

Hierarchical Access Control refers to the control procesltiat allow employees
in ancestral /superior role access the information helchbyemployees in descendant /
subordinate role while denying the vice versa. Many reseaschave attempted to find
solution for the problem of hierarchical access control usar hierarchy.

A scalable complex system can be managed when it is repegsasta hierarchy.
It is based on an abstraction that the entities in each graup some attributes which
are similar and are henceforth grouped. Hierarchical sysi@e usually composed of
related subsystems linked according to their relationship

Present day organizations use cryptographic based schieraekieve control over
business activities involving information security. Instpaper, a scalable deterministic
key management scheme based on symmetric polynomials (@Pyraup Diffie-
Hellman (DH) schemes is presented for realizing HAC. The psed model is called
DEHAC (Dual Encryption Hierarchical Access Control) as HACachieved by the
process of dual encryption. The proposed approach can blermepted for a large
group of users with the added advantage of less storageocmssinunication cost and
computation cost.

The efficiency of the scheme is due to the ability of the TrdiSi@ermediary
Software Agent (TISA) in every ancestor security class toivdethe key of the
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descendant security classes, perform dual encryptiomyplgan and multicasting of
the encrypted messages. The presence of the TISA makessibleedo implement
HAC.

The proposed approach performs in a scalable manner mgnadgnge number of
users, in spite of the high instability exhibited by the sseBymmetric polynomials
are polynomials in which the value of the symmetric polynalmémains the same for
different permutations of the parameters. This propertised when an ancestral class
(Zou, X & Bai, L 2008) TISA derives the key of its descendantwsdyg class. It is
an unconditionally secure scheme. Both class level dynaamdsuser level dynamics
can be taken care while preserving the confidentiality megoent. Only one key is
needed in each and every class of users which is a local keyetbusing any one of
the following Diffie- Hellman schemes namely

e Group Diffie- Hellman Scheme (GDH )

e Tree Based Group Diffie- Hellman Scheme (TGDH)

e Group Elliptic Curve Diffie- Hellman Scheme (GECDH)

e Tree based Group Elliptic Curve Diffie-Hellman Scheme (TGEGDH

According to the infrastructure and communication capiadsl of the participants
in a particular security class or network, any one of the sehean be used for the
primary key formation. In addition to this key, all TISAs tiie respective security
classes hold one more key called the SP key with the help cfytmenetric polynomial
approach. All security classes are managed separatelycamolt édffect each other. The
central authority’s role is very minimal. It takes care tstdbute the polynomials to
all TISA's and also helps in managing the issues concerrieglass dynamics. This
dual encryption scheme reduces the number of rekeying messeommunication cost,
computation cost and memory cost.

The proposed scheme is highly adaptable, as the hierar@doainistration can
be applied according to the organization chart of any catgor Enterprises should
implement a layered approach to secure high risk interaséth systems. The dual
encryption scheme provides effective controls in a layeapdroach and enables a
timely response. Improved controls over account actwitian be performed locally
within a security class and tools based on the status of tmgcipants can be
administered to block connection from employees who arpestied to be associated
with fraudulent activities.

2. Software Agents

In the proposed scheme, there is a need for an entity whicbtis member of
a class but should be entrusted with the responsibility &sfggming dual encryption
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and decryption and also to take part in key formation in tleallgroups. Chalupsky
et al (2002) discussed that teams of software agents caruadrs in accomplishing
tasks, facilitating the organization’s coherent funcingnand rapid response to crises
and reducing the burden on humans. Iftikar Ahmed (2004 )udsed about the creation
of subsystems that are autonomous in nature and perforncdisgeask independently
irrespective of the disturbances occurring in the systekanto et al (2008) discussed
about software personal assistant (SPA). It is an agentatist to support a user
in a human organization by automating individual tasks ailifates coordination
with other members of the organization. Recent and curresgareh has looked at
developing SPAs for a diverse range of domains, includingrgency response and
military teams, office environments, factory floors, andevater space. This motivated
to use a software process agent as an intermediary to rébhge

3. Motivation and the Research

The detailed analysis of the above prevalent schemes ldgetesearch problem
of finding a method by which each user in the hierarchy shoeldlde to have access
to his resources and to the resources held by its descendéhtdess number of
computation, storage and communication. The main motiatould be a reality only
if the hierarchical access group can be visualized as damgief different security
classes and each class having any number of users. The reaiimithe research is to
let the user use the own group key to access the messagegiaioirs. This is possible
only with a two layered approach. Presence of TISA helpseating the link between
the two layers. The presence of a routine task that involues ehcryption, decryption
and key derivation motivated the use of a software agentch sacurity class.

4. Architecture of TISA

The architecture of TISA is discussed in this section .In@manization, there are
dozens of small, cumbersome tasks that every individu&bpas on a daily basis, such
as scheduling meetings, arranging lunch, and locating pé@ple. Many of these tasks
require looking up information, monitoring informationdikeeping people informed.
As such, they are well suited to software agents. In the cbkagemt-oriented systems,
their hallmark is the ability to operate in highly dynamicdaimcompletely specified
environments, handle tasks that may not be known a priari,éte agents collaborate
with their users to improve the accomplishment of the usasks. The TISA has the
following functionality with the help of the various unitshich work in coordination
for achieving HAC.

Credibility Checker Unit This unit provides authorization service, which includas a
authorization decision function that checks the databasktide whether a user is a
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valid user for the corresponding security class.

DH- Keyshare donor unit This unit participates in the contributory key agreement to
form the local key of their class. The unit involves in giviagandom contribution just
like any other user in the security class and helps in the keydtion. This feature
adds an extra security to the system and makes the procesessigg of contributions
difficult.

Class T

f’ Credibility checker unit g

7 DH-Keyshare donor unit

Metwork

Users of the Class

CK key handber - 5P key handlar

EP key calouletion undt
! 5P kwy derivation unit
e
Decryplion Decryption

) L

Encryption 4] [T Encryption

Y

HAC Facilitator Unit

Figure 1: Architecture of TISA

HAC Facilitator Unit
I SP - key handler
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1. If the message is from the peer TISA s, it derives the symaoygblynomial
key of descendant class. It decrypts the message using tivedlkey and

passes the message to the CK-key handler.

2. If the message is from the CK-key handler, it derives the rsgtnc
polynomial key of its own class and encrypts the message whieh
symmetric polynomial key and multicasts the encrypted ags$o the Peer

TISA s.

i CK- key handler
1. If the message is from the SP-key handler, it encrypts th&sage with the
Diffie-Hellman key formed by the local group and transmitshe users of
its security class.

2. If the message is from the users of the class, The CK-keyl&iasends the
message after decrypting using its class key to the SP-kaidra

5. Working of Symmetric Polynomial Layer

The working of the proposed scheme is explained here for arcatidnal
institution by taking a small hierarchy consisting of onlyde classes as shown in

Figure 2.

Central Authority

7

A
JV

C Teachers
v
CStudEﬂtS-CDDr‘diﬂatDFSD
v
C Students )

Figure 2: A Simple School Hierarchy

One possible deployment model is shown in the Figure 3. Thpegsed solution should
allow teachers and student coordinators to access the gesssdiich are transmitted
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between the students whereas the students should not beedlto see the messages
that get transferred between the teachers or student - ioatwd This is achieved
by using a dual encryption method. Each class has two key®lgaime symmetric
polynomial key and class key. The class key is formed by amyadrthe group Diffie
Hellman schemes namely GDH, TGDH, GECDH and TGECDH. The cesmiitaority
distributes a symmetric polynomial to the classes. Theaessftware agent in each and
every class called the Trusted Intermediary Software AGEIRA). It participates in
the formation of the class key. The symmetric polynomiaés@lynomials which give
same value for different permutations of the parameteraonables.

Central Authority

l,.._-ﬂ.ﬂ';_.:'l
EnfCKy(Msg)) {“_m > [-:11_.1: Teachers using TGOH for
— K\:' ;“’f MH communicating

Uy 1 T, Student-Coordinators using GDH for
En(Ckz{Msg]] \ communicating
iy L
B -
U, -
En(5PsiMsg])
Us T T, Students using GECDH for
En(CKs(Msg)) f Y | communicating
1, 1,
. L

Figure 3: A possible Deployment Model for the Simple Schoi@rbirchy
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The formation of the symmetric polynomial key and the medranby which the
ancestor class TISA generates the key of the descendastislagplained below for
the simple school hierarchy. The set of classds$€", SC,, SCs} and set of ancestor
classes H.SC, }. There are two ancestor classes in the hierar6lay. is the immediate
ancestor ofSC, and SC, is the immediate ancestor 6fC;. The hierarchical access
control has to be implemented for the following cases SC, > SCs. (b)SC, >

SC5 (¢)SCy > SCs. The permissible class for each class due to the hierarchical
relationship they possess with the other security class&sawn in the Table 1.

The TISA;, TISA,; and TISA; calculate the symmetric polynomial key SBR, and
SP; respectively for their classes. To enable the calculatimhderivation of symmetric
polynomial keys, a valug: which identifies the level of hierarchy that may be supported
is to be calculated. The value of m can be greater than or dqualaximum of
{my, ms, m3} + 1. m; is the number of ancestors in the security cl&&$.

S.No| m; | Computation Value
1 m, | number of ancestor classes for the 0
security class$Cy = {®}
2 | my | number of ancestor classes for the 1
security class$Csy = {SC} }
3 | ms | number of ancestor classes for the 2
security clas$C3 = {SC1, SCs}

Table. 1 Calculation ofm;

The value of m should be greater than or it can be equal to maxrii0 , 1,
2)+ 1, thatis, 3. The value o = 3 is suffice for the hierarchy shown above,
as there are only maximum of two ancestors in the hierarcloweder a large value
of m makes class dynamics easier when more security claggesta be added. In
this illustration m is chosen as 4 so that up to 4 levels of stoce can be used in
the hierarchy. The additional parameters for the hieraau@y,, s, s3, S4, 57, S5, S5-
The Central Authority CA randomly generates a polynomial fiomcP (x;, x2, X3, X4)
with four parameters. The CA can then compute three polyndomations for classes
SC;. Once the polynomial functions are obtained, they are sctremsmitted to every
TISA respectively. The calculation of the symmetric polgmal key by the TISA of the
respective classes is shown below for the example hierarchy

1. Calculation of SP1 by TISA
Ancestor classes ¢fC;, = {®}
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my =0,m—-m; —1=3

S-Pl = 91(3375/27---73m—mi—1)
= P(55,5i,Sigs -3 Sigr 5515595 Sy—mi—1)
SP = 91(8,178/27‘9;’)) = P(‘Sl’S,le/Q?Sé)
2. Calculation of SP2 by TISA
Ancestor classes ¢fCy, = {SC,}
me=1m-—-m; —1=2
SPy = go(s],8hy s Smm;—1)
= P(54,5i,Siys -+ 3 Sigys 2515595 Sry—mi—1)
SPy, = go(s),sh) = P(sq,51,5],55)
3. Calculation of SP3 by TISA
Ancestor classes ofCs; = {SC4, SCs}
mg=1m—-—m;—1=1
SP3 = 93(5/1a3/27"'33m7mi71)
= P(54,5i, 80y, -+ 3 Sigs 1515 595 S mi—1)

SPy = g3(s1) = P(s3,51,50,51)
1. Key derivation of the subordinate classes is done by thesiar

j=2 i=1

Hj; = S3/8USC

= {SC1}/{dUSC} = {D}
rj = 0
m_mi_Q—Tj = 4-0-2-0=2
ACiy = P(s1,82,5,85)
SPy, = P(s9,s1,8],55)

AC,2 = SP, (same parameters in different permutation)

2. Key derivation ofSC5 by TISA;

j=3 i1=1

Hj; = S3/S1USC

= {SC1,SCy}/{PUSC} = {SCy}
ri = 1
m—-—m;—2—-1r; = 4-0-2-1=1
ACy3 = P(s1,83,89,58])
SP; = P(s3,51,5,58)
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ACy3 = SP; (same parameters in different permutation)

3. Key derivation ofSC5 by TISA,
1=3 1=2
Hj/i - 52/52 USCQ
= {SC1}/{SC,USCy}
ry = 0
m-m; —2—r; = 4-1-2-0=1

A0273 = P(33732,31>S/1)

SP; = P(S3,81,8273,1)

AC,3 = SP; (same parameters in different permutation)

The following cases shown in Table 2 are non-permissibiglpges for the example
hierarchy in Figure 1. When a TISA of a class which is not an stoedries to derive the
key of a security class, it results in a polynomial with diffet parameters or mismatch
in parameters ,hence the symmetric polynomial key of thesatannot be derived by a
TISA of a Non ancestral Class.

Class| Non Permissible Privileges
SCy —

SCy SCy

SCs SCy, SCy

Table. 2 Non Permissible Privileges

A few Examples for the key derivation by the non ancestrass#a shown above is
discussed below.

1. Key derivation ofSC, by TISA,
j=1 i=2
Hj; = 51/8,USC
{®}/{SCLUSCy} = {}
ri = 0
4-1-2-0=1

m—m; —2—r;

NACQJ = P(SQ,Sl,Sl,Sll)
SPl = P(Slvslhslmsé)
NACy, # SP, (different parameters give wrong key value)
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2. Key derivation ofSC; by TISA,
j=1 i=3
Hj; = 51/593USCs
= {®}/{SC,,SC, U SC3} = {P}

0
m—m; —2—r; 4—-2—-2—-0=0

NACSs, P(s3, s1, 51, 82)

SP, = P(s1,8],59,53)
NACs;; # SP, (different parameters give wrong key value)

T

3. Key derivation ofSC; by TISA;
j=2 i=3
Hj; = S3/83USCs
= {®}/{SC,,SC, U SCs} = {@}

0
m—m; —2—r; 4—-2—-2—-0=0

NACS;, P(s3, $1, 51, S2)

SPy, = P(sq,s1,8],5)
NACs;5 # SP, (different parameters give wrong key value)

T

The above example shows the key calculation and key degivadrocess by the
TISASs. It establishes the fact that the correct symmetolypomial key will be arrived
only when a TISA belongs to a valid ancestor. The TISA aidhen communication
semantics and helps in achieving the HAC.

6. Communication Semantics

The communication semantics in the Upper Layer and LoweeL&yexplained
below.

a. Communication semantics within the security class

Sender ECK[Message} & Multicast Receiver

Receiver D Original Message

CK [ECK[mcssagc] ]
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b. Communication semantics for ancestor classes

Sender ECK[Message] & Multicast TISA
TISA Do K[Eq i [Message]] & Multicast Original Mesasage
TISAdescendants Esp[Message] & Multicast TISAancestor

TISAancestors applies symmetric polynomial derivation Symmetric Polynomial

TISAancestors OriginalMessage

D
SP|Egp[Message] ]
_ Uo7l Wessagell,

TISAancestors E¢ K [Message] & Multicast Members of the Class

Members of the ClaSS(ancestm. groups) DCK[ECK [Message]] & Multicast Original Message of descendant users

7. GDH Key formation - Numerical Illustration

The following section explains how the primary key is formiedthe student
coordinator class'C,. DO-L represents student coordinator of the LAW departmedt a
When the users are exchanging messages, the group key agtgeotecols provide
a good solution to the problem of managing keys in large nedsvas they provide the
ability to generate the group key which adapts well to theaahyic nature of network
groups. In the security classCs, consider initially User - 1 (DO-L) joins. A key is
formed between DO-L and TISAIf a new student coordinator wants to join in the
security class, first it should broadcast the join requestsage. After receiving the
join request message, class controller sends the inteateekiey to the new member
for generating the new class key. If a member wants to leavselurity class, first it
should send the leave request to the class controller tagienthe new class key.
DO-L and TISA generate the Class key

12371 ]
[ :‘__"_::-
D]
- .
R e 71936
52613 13267 13767
12371
Ch -9118

Figure 4: Architecture of TISA
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TISA,

K, = 52613
PK, = 53%%613 = 12371

DO-L

K, = 71936
PK, = b53™96 = 13267

Class key calculation
TISA,

CK = PKX' mod 13713
CK = 13267°%13 mod 13713 = 9118

DO-L

CK = PK{® mod 13713
CK = 123716 mod 13713 = 9118

8. Hierarchical Access Control Cost

The HAC cost is the number of keys to be transmitted to makehitjeer class
users to see the resources or messages of the lower class Bsera class , assume
that there are m ancestor classes ,S8GC,, SC,, for the Class S¢. The number of
users in the ancestor classes are denoteH bys, ..., H,,. Thw HAC Cost is shown
in Table 3.



J. Nafeesa Begum, K. Kumar and V. Sumathy 247

Scheme No. of Keys to be transferred for HAC
Single Tier GDH Scheme >
i=1

Single Tier GECDH Scheme

=

-
I
N

=

N
I
—

Single Tier TGDH

Single Tier TGECDH

=

s
Il
—_

Symmetric Polynomial Scheme

=

=1

Proposed Scheme using TISA One

Table. 3 Hierarchical Access Control Cost

8.1. Rekeying Cost: lllustration

Using the single tier symmetric polynomial approach the benof changes that
might be made on the user’s key based on user join/leavedslatdd. The key must
be changed when a new user joins or leaves from their regpatéisses in the example
hierarchy (Figure 5). Suppose that there are 50 classeg ihi¢harchy and each class
consists of hundred users each, then a unique key for ewesy i calculated under the
assumption that fifty classes of eight levels and each classisting of 4 users exist.

From the hierarchy the total number of key changes to be nadéd first sixteen
Classes is tabulated in Table. It is seen that the number ef/selk equal to Number
of descendent class + 1 in the case of symmetric polynomilimi&GDH each class
contains four users and hence the key has to be transmitetib@ users . In Two tier
approach , the key change is restricted to that class only.

User Dynamics Single Tier-Symmetric Polynomial DEHAC
in Class Approach / GDH / GECDH Approach
/| TDGH / TGDH Approach
SCyo 800 1
SCsg 700 1
SCs 600 1
SCas 500 1
SCy7 400 1
SCha 300 1

Table. 4 Rekeying Cost
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Figure 5: Hierarchy Analyzed for Calculating the No. of Re-skey
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9. PERFORMANCE FEATURES

This section explains some performance features of theogeapscheme.

9.1. Exterior Collecting Attack

An intruder cannot generate the secret key from a lower ggalass by accessing
public parameters. The proposed model resists intrusamn Butsiders. If an attacker
ATT, is outside the system wants to access the Security clagst®teans it has no idea
about what are the parameters to evaluate the polynomjadSRe Diffie-Hellman Key
and how the mapping between the parameters and the crdddrasgbeen performed.
Even users belonging to a security class are not aware aytm@etric polynomial
value is completely screened for them and hence the attéaleto conquer.

9.2. Collaborative Attacks

The collaborative attack is a type of attack where seveslusollaborate to launch
the attack. Suppose $@nd SG are the immediate successors of; 3@e relationship
will not allow for a collaborative attack. It is assumed thadhere is a higher privileged
user belonging to class $@nd there are two descendant classes &@ SG. Users
of SC, and SG cannot perform a collaborative attack as both the primayyd¢, and
Secondary Key SfPcannot be derived by S@r SG.

9.3. t- Collusion Attacks

The proposed scheme is built on the

() Polynomial function which consists ofi parameters, threshold t and the number
of classes

(i) the Diffie-Hellman Key agreement scheme used for thefeesnation within the
class.

It is seen that other schemes like (Blundo et al 1993) are utitionally secure to
t user’s collusion attacks. In other words, when t or fewegrsisno matter which
classes they come from work together they cannot make pablcsmall piece of
information of the polynomial function or their ancestréss keys. However more
than t users cannot only rebuild their parent's keys but alstirely determine the
polynomial function so that all keys can be exposed. In sumyirtige previous schemes
are unconditionally secure and are capable of defendingstgapto t- users’ collusion
attacks. However in the proposed scheme, the users betptogine different classes or
same class are aware of only their class key, @Kich is a volatile key that changes as
and when users join and leave the class. The polynomial kegtisnown to any of the
user. Hence the proposed scheme can work with the samessttisgcurity fort = 1 or
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t=10 ort =100, that is, the t is not a security deciding pat@many value of t can be
used. Hence the proposed scheme is free to collusion atyaakyonumber of users.

9.4. Polyinstantiation

Polyinstantiation refers to a scenario in which differenbjects of a same
application see different forms of a single entity in reakldoThis is a very important
feature that endorses secure communication. In the prdfRiSelAC, Polyinstantiation
is observed. In the example hierarchy Msg9 is the messagentitied within the
Security Class S In SG, , it is transmitted as Encrypt (GK(Msg)). The same
message is transmitted as Encrypt (Qi1sg)) within the security class SGnd as
Encrypt(CK, (Msg)) within the security class S@nd as Encrypt(CK(Msg)) within
the Security Class SC

10. Conclusion

The proposed scheme provides an efficient solution to thelgmo of changing
secret keys of a security class in the hierarchy. In additlue scheme has the ability to
efficiently support other dynamic properties, just as ag@mew security class to the
hierarchy and deleting an existing security class from theanchy. The class dynamics
are taken care by the symmetric polynomial module and thepmdynamics in the
respective classes by the group Diffie- Hellman scheme.

11. Future Work

Hierarchical Access Control is an emerging, important appilon and research
area because of the presence of infinite number of situatvbich have a hierarchical
structure. Even though there have been exciting achievisimeHAC key management,
much work still remains to be done.

The Future work is envisaged towards some of the researciuasen HAC are
e Wireless environments
e Cloud environments

e Adhoc environments

e It is believed that more researchers and professionaldesiefit from, and join
the area of HAC.

The future of HAC is very promising due to its application Imast all organizations.
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Abstract

In this article, we first give some preliminaries about the basic working iptaof
the steganographic technique. We give a review of some steganogieqiimaues
for hiding data in certain different text, audio and video files.

1. Introduction

Steganography is derived from the Greek for covered wraimgjessentially means
to hide inplain sight. Simple steganographic techniques have beesedtior hundreds
of years, but with the increasing use of files in an electrdoimat, new techniques
for information hiding have become possible. Steganogragpiovides a means of
secret communication which cannot be removed without Bagmitly altering the data
in which it is embedded. The embedded data will be confidemtikess an attacker can
find a way to detect it.

2. Requirements of Hiding Information Digitally

There are many different protocols and embedding techritjugt enable us to
hide data in a given object. However, all of the protocols @ethniques must satisfy a
number of requirements so that steganography can be ampliestctly. The following
is a list of main requirements that steganography techsiquest satisfy:

¢ The integrity of the hidden information after it has been edded inside the stego
object must be correct.

e The secret message must not change in any way, such as addititormation
being added, loss of information or changes to the secretndtion after it has
been hidden.
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If secret information is changed during steganography,oitited defeat the whole
point of the process. The stego object must remain unchaogatinost unchanged
to the naked eye. If the stego object changes significantty Gcan be noticed, a
third party may see that information is being hidden anddfoge could attempt to
extract or to destroy it. The manipulations can be simpleg@sses such as resizing,
trimming or rotating the image. The secret message insidantage must survive
these manipulations, otherwise the attackers can verlyeasiove it and the point of
steganography will be broken.

Stego Object

Communications
Channel

. Original
i Cover

Steganography Techniques By taking advantage of humanpgiencét is possible
to embed data within a file. For example, with audio files feagry masking occurs
when two tones with similar frequencies are played at theesame. The listener only
hears the louder tone while the quieter one is masked. Slgil@mporal masking
occurs when a low-level signal occurs immediately beforafter a stronger one as it
takes us time to adjust to the hearing the new frequency. ghoigides a clear point
in the file in which to embed the mark. However many of the fasmaed for digital
media take advantage of compression standards such as MPteGuce file sizes by
removing the parts which are not perceived by the users. eftwer the mark should
be embedded in the perceptually most significant parts ofilhnéo ensure it survives
the compression process. Clearly embedding the mark in gméfisant parts of the
file will result in a loss of quality since some of the infornaat will be lost. A simple
technique involves embedding the mark in the least sigmfibas which will minimise
the distortion. However it also makes it relatively easydcalte and remove the mark.
An improvement is to embed the mark only in the least sigmfidats of randomly
chosen data within the file. Binary File Techniques If we ayeg to hide some secret
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information inside a binary file, whether the secret infotiorais a copyright watermark
or just simple secret text, we are faced with the problemdhgitchanges to that binary
file will cause the execution of it to alter. Just adding omglka instruction will cause the
executing to be different and therefore the program mayunattfon properly and may
crash the system. Text Techniques While it is very easy tavtedin you have committed
a copyright infringement by photocopying a book, since thality is widely different,

it is more difficult when it comes to electronic versions aftteCopies are identical
and it is impossible to tell if it is an original or a copied sEm. To embed information
inside a document we can simply alter some of its charatit=isThese can be either
the text formatting or characteristics of the charactersu may think that if we alter
these characteristics it will become visible and obvioushia parties or attackers. The
key to this problem is that we alter the document in a way thatsimply not visible to
the human eye yet it is possible to decode it by computer. Einié& Coding Protocol
In line shift coding, we simply shift various lines insideestdocument up or down by a
small fraction The shifted lines are undetectable by hunietswuse it is only a small
fraction but is detectable when the computer measures #tandies between each of
the lines. Differential encoding techniques are normadlgdiin this protocol, meaning
if you shift a line the adjacent lines are not moved. By finding whether a line has
been shifted up or down we can represent a single bit, O or dl.iAme put the whole
document together, we can embed a number of bits and thettedwe the ability to hide
large information.

Word Shift Coding Protocol The word shift coding protocol sskd on the same
principle as the line shift coding protocol. The main diffiece is instead of shifting
lines up or down, we shift words left or right. This is also lmoas the justification
of the document. The codebook will simply tell the encoderchtof the words is to
be shifted and whether it is a left or a right shift. Again, thecoding technique is
measuring the spaces between each word and a left shift oepiidsent a O bit and a
right bit representing a 1 bit. Without having the originat Eomparison it is likely that
this may not be noticed and the shifting could be even smiallerake it less noticeable.

Feature Coding Protocol In feature coding, there is a sligferdnce with the above
protocols, and this is that the document is passed throughsgpwhere it examines the
document and it automatically builds a codebook specifib&b document. It will pick
out all the features that it thinks it can use to hide infoioraaind each of these will be
marked into the document. This can use a number of diffedestacteristics such as
the height of certain characters, the dots above i and j aatidhizontal line length of
letters such as f and t. Line shifting and word shifting teghas can also be used to
increase the amount of data that can be hidden.

White Space Manipulation One way of hiding data in text is te usite space.
If done correctly, white space can be manipulated so thatdaih be stored. This is
done by adding a certain amount of white space to the end e$.limThe amount of
white space corresponds to a certain bit value. Due to thiéHatin practically all text
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editors, extra white space at the end of lines is skipped @weon’t be noticed by the
casual viewer. In a large piece of text, this can result irughaoom to hide a few lines
of text or some secret codes.

XML XML is becoming a widely used standard for data exchangée format
also provides plenty of opportunities for data hiding. Tisismportant for verifying
documents to see if they have been altered and also for gbpyreasons. You can
embed a code for example, which can be traced back to theesddeny different files
can exist when XML is used. There is the XML file itself but thean be transformation
files (.xsl), validation files (.dtd) and style files (.css)ll &f these files can be used to
hide data but the main XML file is usually the best due to itgdaisize. This technique
concentrates on just the XML file, more elaborate techniqoetd use a combination
of all four files to increase robustness. One way of hidingdatXML is to use the
different tags as allowed by the W3C. For example both of thesge tags are valid
and could be used to indicate different bit settings Stego ke

<img >< /img > — >0
<img/ >-—>1

LSB - Least Significant Bit Hiding (Image Hiding) This methagl probably the
easiest way of hiding information in an image and yet it ispsisingly effective. It
works by using the least significant bits of each pixel in omage to hide the most
significant bits of another. So in a JPEG image for exampkefdhowing steps would
need to be taken

1. Firstload up both the host image and the image you needi& hi
2. Next chose the number of bits you wish to hide the secreg@ma. The more
bits used in the host image, the more it deteriorates. Isorgahe number of bits

used though obviously has a beneficial reaction on the setage increasing its
clarity.

3. Now you have to create a new image by combining the pixels tooth images.
If you decide for example, to use 4 bits to hide the secret antigere will be four
bits left for the host image. (PGM - one byte per pixel, JPE@Ge byte each for
red, green, blue and one byte for alpha channel in some inyags)t

Host Pixel: 10110001
Secret Pixel: 00111111

New Image Pixel10110011

4. To get the original image back you just need to know how nizts/were used
to store the secret image. You then scan through the hosteinmack out the
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least significant bits according the number used and thetheseto create a new
image with one change - the bits extracted now become thesigmsficant bits.

Host Pixel: 10110011
Bits used: 4
New Image:00110000

This method works well when both the host and secret imagegiaen equal
priority. When one has significantly more room than anotheaity is sacrificed. Also
while in this example an image has been hidden, the leasfismnt bits could be used
to store text or even a small amount of sound. All you need tesddange how the
least significant bits are filled in the host image. Howeves thchnique makes it very
easy to find and remove the hidden data.

Direct Cosine Transformation Another way of hiding data isvigy of a direct
cosine transformation (DCT). The DCT algorithm is one of theémeamponents of the
JPEG compression technique. This works as follows:

1. Firstthe image is split up into 8 x 8 squares.

2. Next each of these squares is transformed via a DCT, whigbhutsua multi
dimensional array of 63 coefficients.

3. A quantizer rounds each of these coefficients, which ¢sdgnis the
compression stage as this is where data is lost.

4. Small unimportant coefficients are rounded to 0 whiledamgnes lose some of
their precision.

5. At this stage you should have an array of streamlined ooeffis, which are
further compressed via a Huffman encoding scheme or similar

6. Decompression is done via an inverse DCT.

Hiding via a DCT is useful as someone who just looks at the pragles of the
image would be unaware that anything is amiss. Also the hididga can be distributed
more evenly over the whole image in such a way as to make it notwest.

One technique hides data in the quantizer stage. If you wisim¢ode the bit value
0 in a specific 8 x 8 square of pixels, you can do this by makimg all the coefficients
are even, for example by tweaking them. Bit value 1 can be dgtbyetweaking the
coefficients so that they are odd. In this way a large imagestane some data that is
quite difficult to detect in comparison to the LSB method.

This is a very simple method and while it works well in keepitoyvn distortions, it
is vulnerable to noise.

Wavelet Transformation While DCT transformations help hidé&rimation or
general data, they don’'t do a great job at higher compredsiais. The blocky look
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of highly compressed JPEG files is due to the 8 x 8 blocks us#ukitransformation
process. Wavelet transformations on the other hand areeftarkat high compression
levels and thus increase the level of robustness of them#bon that is hidden. This
technigue works by taking many wavelets to encode a wholeggémaThey allow
images to be compressed so highly by storing the high frexyuédetail” in the
image separately from the low frequency parts. The low feegy areas can then be
compressed which is acceptable as they are most viable figprassion. Quantization
can then take place to compress things further and the whotegs can start again if
needed.

3. Sound Techniques

Spread spectrum systems encode data as a binary sequenbewdmds like noise
but which can be recognized by a receiver with the correct Kbg technique has been
used by the military since the 1940s because the signalsaadetdnjam or intercept as
they are lost in the background noise.

MIDI

MIDI files are good places to hide information due to the ralihis format has
had with the surge of mobile phones, which play MIDI ring ten®lIDI files are made
up of a number of different messages. Some of these messagges|the notes you
hear while others are silent and make up the file header ogetthe notes being played.
The message we are interested in is one called Program Cha@yeA PC basically
changes the type of instrument being played on a certainnehali there are multiple
PC messages in succession the instrument played will benthes@lected at the very
end of the message chain and due to the fact these messages@éequently, there
are no noticeable side effects to the sound.

Each PC message can contain a number from O to 127, whichsponds to the
number of different instruments that can be played. So all yeed to do is string
together the necessary number of PC messages to contaiiddes lata.

Obviously this method doesn’t allow for huge amounts of datide stored nor is it
a very good way of hiding data as it can be easily seen.

MP3

The MP3 format is probably the most widespread compressiondt currently
used for music files. Due to this, it also happens to be vergldoohiding information
in. The more inconspicuous the format, the more easily tlieldn data may be
overlooked. As the sound file is being compressed during 8yet.3 encoding process,
data is selectively lost depending on the bit rate the usespacified. The hidden data
is encoded in the parity bit of this information. As MP3 filee aplit up into a number
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of frames, each with their own parity bit, a reasonable armofimformation can be
stored. To retrieve the data all you need to do is uncomphessP3 file and read the
parity bits as this process is done. This is an effectivertiegle which leaves little trace
of any distortions in the music file.

Video

For video, a combination of sound and image techniques carséé. This is due to

the fact that video generally has separate inner files fovidheo (consisting of many

images) and the sound. So techniques can be applied in le#h &r hide data. Due to
the size of video files, the scope for adding lots of data ismgreater and therefore the
chances of hidden data being detected is quite low.

4. Conclusion

As steganography becomes more widely used in computing #rer issues that
need to be resolved. There are a wide variety of differerirtiees with their own
advantages and disadvantages. Many currently used tedsdge not robust enough to
prevent detection and removal of embedded data. The usenohbrking to evaluate
techniques should become more common and a more standariiolefof robustness
is required to help overcome this. For a system to be coresidebust it should have
the following properties:

e The quality of the media should not noticeably degrade upldlitian of a mark.
e Marks should be undetectable without secret knowledgécailp the key.
o If multiple marks are present they should not interfere weitich other.

e The marks should survive attacks that don’t degrade theepea quality of the
work.

As attacks are found that work against existing techniqgies, likely that new
techniques will be developed that overcome these defi@sndihe continuing use of
digital media will drive development of new techniques atashdards for steganography
are likely to be developed. Meanwhile techniques used byelafercement authorities
to detect embedded material will improve as they continug/tand prevent the misuse
of steganography.
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Abstract
F. Scott Fitzgerald was born Francis Scott Key Fitzgerald on Septemb&828,
in St. Paul, Minnesota.He attended the St. Paul Academy, and when he was
13, he saw his first piece of writing appear in print. a detective story ghedis
in the school newspaper.The novel's new incarnation, This Side otiBar&as
published in 1920turned Fitzgerald, at the age of 24. Fitzgerald supdurteself
financially by writing great numbers of short stories for popular publicatsuch
as The Saturday Evening Post and Esquire. Some of his most notable storie
include The Diamond as Big as the Ritz, The Curious Case of Benjamin Button,
The Camel’'s BackndThe Last of the BellesWith its beautiful lyricism, pitch-
perfect portrayal of the Jazz Age and searching critiques of materialesra,
and the American Dream, The Great Gatsby is considered Fitzgerald& fine
work.After another two years lost to alcohol and depression, in 193 ¢d¥iid
attempted to revive his career as a screenwriter and freelance storyinrite
Hollywood, and he achieved modest financial, if not critical, succedsdafforts.
He began work on another novéhe Love of the Last Tycopim 1939, and he had
completed over half the manuscript when he died of a heart attack on Dec2fnb
1940, at the age of 44, in Hollywood, California. Even in its incomplete fare
Love of The Last Tycoonhas achieved a reputation as the best Hollywood novel.
The novel's tragic tycoon hero is Stahr. Caught in the crossfire of hisafiortless
cynicism and his silent, secret vulnerability, Stahr inhabits a world dominated b
business, alcohol and promiscuity. If there is a moral or social neceedityn-
making in this West Coast never-never land, Stahr does not alwaysédaliét.
If there is love he does not always see it. The sharpness of Fitzgepatibe, the
steely simplicity of his style, give a cutting edge to this study of Hollywood in the
thirties, from which Fitzgerald draws a painfully bitter-sweet love affant bids
his own poignant farewell to the Great American Dream.

Introduction

Francis Scott Fitzgerald was an American author of novedsshort stories, whose
works are the paradigmatic writings of the Jazz Age. He iselyidegarded as one of



262 Hollywood illustrated in Scott F. Fitzgerald's The Last Tgco

the greatest American writers of the 20th century. Fitzigenaoved to Hollywood in
1937. He finished four novels:This Side of Paradise, The Beautiful and Damned,
The Great Gatsbynd Tender Is the Night.A fifth, unfinished novel,The Love of
the Last Tycoonwas published posthumously in 1941. As edited by the liyecatic
Edmund Wilson, it contained six completed chapters, ardgkd conclusion, and some
of Fitzgerald’'s notes. The work is an indictment of Hollyvadhavhere Fitzgerald had
had a disappointing career as a screen writer. Richard DrlLieHas essay title€Count

of Darkness, The Last Tycoon, and The Pat Hobby Stanesments on the nature of
the novel.

As in The Great Gatsby and Tender Is the Night, The Last Tycpioals
out from a story of an individual to a story of history, fronetpersonal to
the public. The story of Monroe Starh is the story of Hollywe@ahd, by
implication, the story of America as we(pp 163)

Inspired by the life of film mogul Irving Thalberg, on whom pagonist Monroe
Stahr was basedhe Last Tycoonenters on Stahr, Hollywood’s first wunderkind studio
executive in the 1930s as he climbs to the height of powengittim against his mentor
and current head of the studio Pat Brady, a character basedwsa B. Mayer. With
Stahr as a focal point, the series delves into the true vielesex and towering ambition
of Hollywood in the '30s.The issue of social statuses is adésed inThe Love of the
Last Tycoon.However, the main focus of Fitzgerald’s commentary is onyadod. He
writes thatHollywood is a perfectly zoned city so you know exactly what &irpeople
economically live in each section from executives and thrscthrough technicians in
their bungalows right down to extrasIn Scott Fitzgerald's Last Novdly J. Donald
Adams says,

So, too, isThe Last Tycooran ambitious book, but, uncompleted though it
is, one would be blind indeed not to see that it would have beegdtiald’s
best novel and a very fine one. Even in this truncated forntibnly makes
absorbing reading; it is the best piece of creative writingtttve have about
one phase of American life-Hollywood and the movies.

The novel opens with Cecilia, daughter of a Hollywood produitging home from her
college in New York. Rose Adrienne Gallo in his esddgl|lywood Revisited: The Last
Tycoonspeaks about Cecila thus,

Cecilia Brady is described in Fitzgerald’s outlines apmetty, modern girl,
neither good nor bad, tremendously hum&recilia has been sent by her
father, a self-made man, to an eastern college to acquirgttsh worthy
of a Hollywood princess(pp 114)



R. Deepa and S. Ganesan 263

Across the aisle from Cecilia are two Hollywood people, onewdfom she
recognizes as a visitor to her home. When a stewardess ditwiilia and addresses
her by name, the gentleman she recognized immediatelyduntes himself and his
companion. Wylie White is a screenwriter and his friend isikedaproducer, though
this is not explained to Cecilia immediately. When the plangra@inded in Nashville,
the three companions decide to ride out to Andrew Jacksastsric home, Hermitage.
The ride is long and quiet. Mr. Schwartz falls asleep for th&t fiestful sleep in weeks,
while Wylie flirts with Cecilia.

They arrive at Hermitage at dawn; however, they are unabd@ toside because it
is not open yet. Instead, Wylie and Cecilia talk on the froepstwhile Mr. Schwartz
sleeps. When it is time to go, the newly awakened Schwartz theysshould go on
without him that he no longer wishes to return to Las Angel&glie agrees to take a
note to a fellow traveler and he and Cecilia leave. It is the day before they learn
that Mr. Schwartz committed suicide soon after their depart

Cecilia Discovers Monroe Stahr

Back on the plane, Cecilia discovers that the mystery passéngeMr. Schwartz
was concerned with earlier Monroe Stahy her father’s partner. Rose Adrienne Gallo
in his essayHollywood Revisited: The Last Tycogustify the name given to the
protagonist of the novel.

The name Stahr suggests his destiny. The sound proclaimsolbis
STAR of an unparalleled era in an industry in which the phenm@hehe
spectacular, is the norm. the spelling of Stahr retains thggestion of
foreignness, of alienation, of otherworldliness, perhalsshe, as Cecilia
adoringly describes him, a luminous being who has chosen fortzewhile
a super-star among the other lesser star of Hollywood ?

Cecilia has had a crush on Stahr since childhood and hopethihaummer break
from school will lend them an opportunity to explore thoselifggs. Rose Adrienne
Gallo in his essayHollywood Revisited: The Last Tycodurther emphasis on the
character of Cecilia.

Cecilia is intelligent, cynical, but understanding and kindly towahe
people, great or small, who are of Hollywoott. is through Cecilia that
we see the marvelously drawn minor characters who are woven hato t
backdrop of an ordinary day in a Hollywood studio . (pp 115)

A few days after returning to California, Cecilia goes to thedst in order to bring
her father home for his birthday. While trying to convince Himleave his work, an
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earthquake strikes. Cecilia, her father, and his businesganions go into Stahr’s
office. Here they learn that the earthquake has caused a maiarto burst and the
back lot is flooded. Stahr calls a fix-it man and they all rushtousee the damage
for themselves. After a few moments, two women come floatingrdthe flood on
the head of a prop statue. Stahr is instantly infatuated @rnth of the women because
of her resemblance to his deceased wife.Rose Adrienne @allis iessayHollywood
Revisited: The Last Tycodmings to limelight about deceitful Hollywood thus,

Reality is antithetical to Hollywood, a world that thrives omtifice,
illusion, deceit. In the episode of Kathleen on the head of&hilusion
reigns. (pp 119)

The next day, Stahr spends a busy, though typical, day at Wamoughout the day,
Stahr encourages his secretary to track down the girls|yfigatting one of them on the
phone. Stahr asks to meet her in a public place and she nellycsgyrees to meet him
at a local drugstore. The moment Stahr sees her he knows medtkesa mistake. This
girl looks nothing like his wife. Stahr drives her home. The msists that he meet a
girlfriend of hers. The moment the second girl opens hertfdoor, Stahr knows she is
the woman he remembers from the night before.

The second girl refuses to agree to meet Stahr anywhere &umkseto tell him
her name. Stahr goes away dejected. However, Stahr runghatgirl at a party
and convinces her to meet him the next day for coffee. Statirkathleen drive to
Santa Monica and find their way to a house Stahr is buildingleere. Kathleen seems
reluctant to be with Stahr, though when he takes her homensisds he take her back
to the house and there they become intimate. It is not umgit that Stahr learns from a
letter Kathleen wrote at the beginning of the date that skemgaged to marry another
man.

Kathleen calls Stahr and asks to see him. Kathleen expldinstaa difficult
relationship she recently left thanks to the help of her gankathleen gives Stahr a
chance to tell her not to marry her figeg but he does not take it. The next day Stahr
receives a telegram to let him know Kathleen has been married

Cecilia’s Wish Fulfilled

A week later, Stahr asks Cecilia to arrange a meeting betwieeard a Communist
who Stahr blames for organizing a union at the studio. Sttag Cecilia and this man
to dinner and drinks too much, getting into a physical alieon with the Communist
afterward. Itis after this that Cecilia finally gets her wistdahe and Stahr begin seeing
each other.
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Mr. Brady, Cecilia’s father, has become unhappy with his pasiip with Stahr.
The relationship of Patrick Brady and Monroe Stahr is a pérée@mple of how
friendships work in Hollywood. There were no superficialrsigpf animosity and all
seemed well in their picture-perfect world, they served paragon for friendship. They
worked together and throughout the story the author nevetiores any roadblocks in
their journey as partners in their ventures, but the truesthar of Brady is only revealed
when Stahr leaves the industry to attend to some businesly.Begjins plotting against
Stahr in order to force him out of the company, going as faraskimailing Stahr over
his affair with Kathleen, which has continued despite herrirage, and hiring a man to
kill Stahr. In retaliation, Stahr hires a man to kill Brady. Ra&d D.Lehan in his essay
titted Count of Darkness, The Last Tycoon, and The Pat Hobby Sterse about the
how the novel has been linked with Hollywood.

Fitzgerald paralleled the destruction of Stahr with the destion of
Hollywood. He identified Stahr with the vital and romantic Kelbod of
the past ; (pp 161)

Critical Comments on The Last Tycoon

In that small period of time, Brady goes behind Stahr’s backraakes administrative
changes in terms of pay cuts which he knew (beforehand) wdgd well with Stahr’s
ideologies. Stahr was a paternalistic employer and Bradyingdity percent pay cuts
and promising the labor unions that the same would be impiésdeto the executives
as well, and then employing a sick double standard and gaégg bn his promise
naturally do not go well with Stahr. This kind of cutthroahseing is only prevalent
in Hollywood. Nowhere else will you see two contemporarie@éng head to head
to bring the other down for no apparent reason other thanlatiesauthority in their
respective spheres. Tibog eats Doghilosophy is followed only in the highest circles
in Hollywood.

However, Stahr has second thoughts, though he cannot daeaaider because the
plane he is flying on the New York crashes. Brady dies soon &tedr leaving Cecilia
without both the most important men in her life.

The Last Tycoordeserves serious consideration in the Fitzgerald canospifeats
brevity, the fragment has attracted favorable criticadraibn. J.Donald Adams stated:

The Last Tycoon(is) an ambitious book, but, uncompleted though itis, one
would be blind indeed not to see that it would have been Fitzd'srhest
novel and a very fine one. Even in this truncated form, it ndy amakes
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absorbing reading; it is the best piece of creative writingtttve have about
one phase of American life-Hollywood and the moyiep 124)

In A Note on Fitzgeraldvhich is reprinted inThe Crack-Up John Dos Passos
discusseJ he Last Tycoothus,

This establishment of a frame of reference for common huynbas been
the main achievement of writing which in other times and pld@esome
to be called great. It requires as well as the necessary skih wie tools
of the trade, secure standards of judgment that can only bectathical.

Hollywood, the subject of The Last Tycoon, is probably thet ingsortant

and the most difficult subject for our time to deal with. Whethe like it

or not it is in that great bargain of five and ten cent lusts amelasins that
the new bottom level of our culture is being created. Thetfetat the end
of a life of brilliant worldly success and crushing disast&ott Fitzgerald
was engaged so ably in a work of such importance proves him @ lbeen
the first-rate novelist his friends believed him to be. In Thet Tycoon he
was managing to invent a set of people seen really in the rawstdad of lit

by an envious spotlight from above or below. The Great Gatsinains a
perfect example of this sort of treatment at an earlier, nerecdotic stage,
but in the fragments of The Last Tycoon, you can see the begioha real

grand style.
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Abstract
Materialism refers to the preoccupation with the material world as opposed to
intellectual or spiritual values. This doctrine appears to be prevalent stewe
society today. It also refers to the term, Cultural Materialism. Materialism is the
desire to own and consume material goods. There is a growing trend easicg
materialism in the world in order to lead the comfortable life. People who are more
materialistic cannot lead a happy life. Moreover materialism leads to psyébalog
issues.

Introduction

Materialism refers to the preoccupation with the materiatlds as opposed to
intellectual or spiritual values. This doctrine appearbaqrevalent in western society
today. It also refers to the termayltural materialism Materialism is the desire to own
and consume material goods. There is a growing trend ofasang materialism in the
world in order to lead the comfortable life. People who areenoaterialistic cannot
lead a happy life. Moreover, materialism leads to psychioldgssues.

O’Neill's View

Money served as the ticket for social advancement and thedatd of self-
esteem. The literary works written during the late 1800issirated the corrupt nature
of American society. The Gilded Agea novel written by Mark Twain (1835-1910)
dealt with materialism, corruption in business and gettialy through ruthless business
deals.Sister Carrie,a novel written by Theodore Drieser was concerned with Carrie
desire for a fine house, clothes and money. Through thess,f¥ieill criticizes the
American society, in which the human values are replacechbynew values of the
materialistic and competitive society. The charactersmapmsed great pressures by the
society in order to achieve prosperity. According to Trd8agjard,

O’Neill’s plays present the American society which dissoaind deforms
the individual’s spirit, destroying man’s creative poiahby divorcing him
from those qualities of humanity which give him dignity arn tsense of
man hood. The materialistic system is him enemy and coreicboflthe
fable is his battle with the exponents of that system (249).

Eugene O’Neill's play lle focuses on the lust for fame. O’'INeiown experience
at sea provided material for many of his early plays. It wasm8berg who gave him
the vision of what modern drama could be. His early sea pl&and East for Cardiff
(1916),lle (1917) andvioon of the Caribbee&l 918) were realistic.
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lle’s Background

lle is the story of a whaling captain Keeney and his desire forefamd social
status. O’Neill has presented the sea as the centre of theldganey is a man of strong
will and cruelty. His main motive is the pursuit of whale oiln those days whale-
seeking was viewed as valuable as gold-prospecting. Whepldgepens, we see The
Atlantic Queen being locked in ice for a year and that is tis ¢y ending the two
year contracts signed by the crewmen. The playwright pgsttlae serious atmosphere
of the setting as follows, . . the light which comes through the skylight is sticky and
faint, indicating one of those gray days of calm when ocean skydare alike dead
(O’Neill 118).

There is nothing excepte, ice, ice !(O’Neill 119). The ship is compared to a fly
which has got stuck in molasses. The sea is so quiet and #rsils so thick. One
feels afraid to hear his own voice. The steward remayks,are afraid to hear our own
voice (O’'Neill 122). The steward of the ship starts damning theaod the captain.
He infers that the quality of hardness is found both in theaicd the captain Keeney.
He further remarks about captain tte's hard man - as hard a man as ever sailed the
seag(O’Neill 120). The condition of sea workers is describedtigh the words of the
steward as follows,

Blessed Christ! Two years of this dog’s life and no luck in thirig and
the hands half starved with the food runnin’ low, rotten asjtand not a
sign of him turnin’ back for homgO’Neill 120).

Even though the contract ends that day he begins to doubtwidlleever set foot on
land again.

Keeney’s Craze for Qil

For Keeney, he is nothing without Whale oil. He will destrucylody or anything
which seeks to oppose his pride. We can smell his brutal @dtam the dropping of
the dish by the Steward as an agitation at the arrival of theag@lapKeeney shouts at
the Steward and Ben for their indulgence in gossiping. Thefieneely orders Ben to
go out and clean up the chartroom and asks the Steward to pitttetbroken dish. He
threatens the Steward about the consequence if he breaksxheish by saying,

The next dish you break, Mr. Steward, you take a bath in thenBeSea at
the end of a ropgO’Neill 124).

The Steward tremblingly continues his work after hearingftightening words of
the Captain. The only comfort for the crewmen is the preseficepain’s wife, Annie.
Without her it would have been hell. Annie is a school teaatién romantic thoughts
of the sea. She married Captain Keeney and after four yeassgdtahe permission
to accompany her husband on a voyage. She ventures with Bbaid, imagining
her husband’s life at sea as free. There is also a mouth oogeonfort her journey.
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But they have meager luck during the first year and then the Atigmtic Queen is
completely ice-locked in the Arctic Ocean. Though the waglésr towards the South,
the Captain is waiting for the North to clear.

Annie starts hating the sea and the organ as they remind Inee holand. She is
not even allowed to get a breath of fresh air. She gets borédetinside the walls of
the ship. When she saw the water through the curtain she gshoute

Ah, water! Clear water! As far as | can se¢D’Neill 125)

Her romantic thoughts about the sea and the sea life areestdthiow. When Keeney
convinces her to wait for the day when the Sun shines, Anpigeethat the Sun never
shines in this terrible place. Keeney sends her back to thim caying that he has to
discuss the ship’s business with Slocum, the Mate.

The captain tells Slocum that he doesn’t allow his wife orkdeecause he expects
trouble from the crew. He inspects his own revolver and makee Slocum has his.
They are keeping the revolvers just to frighten the crew. ldata/the crewmen to be
too submissive like dogs to rebel against their master. g, sa

Not that we’ll have to use 'em - - not if | know their breed of dogest to
frighten 'em up a bit(O’Neill 126).

Slocum cites that the ship’s store of food is running low anat tkeeney might be
subject to legal action for damages if he keeps the ship qutrizkthe crew’s contractual
obligation. Keeney mocks him, suggesting that he might jjoia mutiny against him.

But Slocum absolutely denies it. Slocum has been with himdoryears and Keeney
has trained him in the whaling business. He merely consiglasum, a better breed of
dog than the rest of the crew. He reveals to Slocum why he wilkurn back, and his

admission brings forth an excessive outpouring of priraitamotions. He would feel
humiliated before rival captains to return to port withodtth consignment of oil and

says

| ain’t never come back home in all my days without a full shipr'tAhat
truth? (O’Neill 128).

He also suggests that he has seen evidence that the ice aaitbfithe ship is breaking
up.
Crewmen’s Mutiny

Four hundred barrels of oil is not enough for his social Safthe poor crewmen
are ready to go home and they hold a meeting against Keenebekaif of the crew,
Joe speaks to Captain Keeney. He says that the time they sigrfedis over and today
they want to go home. But Keeney is not ready to allow themh@l $hip is full of oil.
Keeney says that the ice will break up soon. Joe points outttieafood they eat is
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rotten and running low. When Joe says that law is in their s{@eney fiercely shouts
that he is the law on this ship.

Joe then declares that the men have no choice except to nartchyake the ship
home themselves. It is at this moment that Mrs. Keeney rageseirom her room,
although none of the other characters notice in the exciteofeheir heated argument.
She sees her husband shooting Joe. The other crewmen sedyntdikattack and
overpower the captain, but they are cowed before Keeney krudiig’s pistols. They
meekly withdraw, dragging Joe’s unconscious body with thEeeney believes he has
triumphed over them and sends Slocum up on deck to keep ofdier the incident
Keeney hears his wife’s hysterical sobs and turn to attend he

The sea makes both the captain and his wife mad. In the begirthe ice and
the mutiny make Captain Keeney mad because of the fear ofépsgation. Then the
clear water to the North makes Keeney mad and crazy even getfbis promise to
Annie to return home. On the other hand, the cleared way tandsvSouth increases
the madness of Annie to return home quickly. Both are eagethieit eagerness has
different directions. The captain is eager to see the ngeitia to continue his journey
to hunt oil. Annie is also eager to see the melting ice to rehame.

Keeney's strongest impetus is the pursuit of whale oil. Aslhs highly prized,
whale-seeking is to seek for profit. The realityllef is that the possession of money is
a symbol of power. He is running after his purely materiaigbals. He is governed
by his own pride and masculinity. At last Captain Keeney geg¢swhales but he loses
what he cannot recover again.

Conclusion

At the cost of loss of his family and happiness, he breaks tbenjse given to
Annie and continues his journey. He goes to the extreme tevkilfill his American
Dream. He even knocks the crew chief, who raises a mutinynagaim. O’Neill
depicts the common social value of the capitalistic socaety criticizes the dark side
of American Dream.

Annie couldn’t convince her husband to turn South ward. Shedcdo nothing but
pleading him. But she comes out of her dream about sea andegalerself. It is only
the captain who never comes out of his American dream ofigeeahd money. It is the
sea which opens Annie’s eyes and leaves Keeney in darkness.
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Abstract

This study was conducted to examine the relationship between various
demographic factors and job satisfaction of public sector bank employdes.
sample consisted of 120 clerical level employees working in public sectitsba
in Vellore District, Tamilnadu. The main objective of the study was to find
out the relationship between job satisfaction and other demographic féikers
age, educational level, experience, income, and family size etc. Gasgolie’
satisfaction scale was used to measure the degree of job satisfaction naha¢io
bank employees. The findings showed that except educational leveltheo
demographic variables showed a significant relationship with job satisfa&imn
Job satisfaction of public sector bank employees was not found to beteaifby
demographic factors.

Keywords: Job Satisfaction

Introduction

The success of any business activity depends on the contpatetivated and
effective human resources available in the organizatios.d fact that the efficient and
profitable use of all other factors of production is vestethwie labour force. So it
is the most important duty of the management to create amamaent in which the
human resources perform effectively so as to achieve this gbarganization.

The effectiveness of an organization is measured by vaiiodisators like job
satisfaction, productivity and labour turnover. It is maluthat in an effective
organization, job satisfaction and productivity will beghi and turnover and
absenteeism will be low. A worker who is more satisfied in lois ill be highly
productive and will not leave the organization or absentdaiffirunnecessarily.
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Concept of Job Satisfaction

Before discussing the factors related to job satisfactiowould be desirable to
clarify the concept which seems to have acquired a degreenbfgaiity because of
its frequent use in a rather general and loose manner. Aiction of the meaning
of wordsjob andsatisfactionis therefore necessary. According to Vroom (1964) the
termjob referred to worker’s immediate work task and work role in aipalar work
organization.

As a generic concept, satisfaction may be described in avimhal perspective.
Individual or organizational behaviour is believed to bealgdirected. Each human
action, then, has a primary motivation and most actions #mmats to maximize
satisfaction by fulfilling multiple motivations, some of wh are identified by Maslow
(1954). Accordingly, the meaning of satisfaction in commusage, encompasses the
degree to which goals, desires, needs, wants or motivaaomsaccomplished. In
other words, satisfaction occurs when one gets what he ndesdises, wants, expects,
deserves or deems to be his entitlement. According to Hdp(®&35)Job satisfaction
is any combination of psychological, physiological andiemmental circumstances
that causes a person truthfully to say | am satisfied with my job

Bullock (1952) conceptualized job satisfactionaasattitude which results from a
balancing and summation of many specific likes and dislikpergenced in connection
with the job.

Arnold and Feldman (1986) defined job satisfactionheesa mount of overall affect
(or feelings) that individuals have toward their jobs

In the present study job satisfaction is conceptualized assitive attitude or a
pleasurable emotional state which results from specific welkted experiences

Review of Literature

Age

Srivastava (1978) investigated the relationship betwagnand job satisfaction in a
study conducted on underground colliery workers. The tessthowed a negative
relationship between age and job satisfaction.

Arya (1984) studied the relationship between job satigfacand age on a sample of
375 workers from two public sector undertakings. His stuglyealed that there is no
significant relationship between age and job satisfact{@hi - Square value 1.4553;
df = 4).
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Diliprai Janatilal Bhat (1987) examined the relationshigadf satisfaction to age on a
sample of 250 male and female college teachers. The findmmygexl non-significant
job satisfaction difference between the young age and tllellmage college teachers
and also there was non-significant job satisfaction diffeesbetween the young age and
the old age college teachers.

White and Specter (1987) studied the relationship betweenaad job satisfaction.
Their study revealed that job satisfaction increases iitigediner fashion with respect
to age. The authors concluded that employees become makesbas chronological
age increases.

Baldev et al. (1991) studied the relationship between jolsfaation and age in 30
public sector enterprises with the help of specially-destyquestionnaire completed by
5184 managerial personnel. Their findings showed that ikesignificant relationship
between age and job satisfaction.

Sinha et al. (1995) examined the relationship between jtbfaetion and age. 248
managers and 1795 workers participated in the study. Tliy savealed that age was
positively correlated with job satisfaction.

Panda et al. (1996) investigated the relationship betwebnsatisfaction and age.
Their sample consisted of 102 teachers working in twelveorséary schools. The
RCE Mental Health Scale and job satisfaction scale develope&hand (1992) were

administered to the respondents. The result of the studgalest that there is a
significant effect of interaction between mental health agd on secondary school
teachers job satisfaction (F = 12.g8x 0.01).

Nazir (1998) interviewed 245 bank employees to study thaticiship between job
satisfaction and age. The result showed insignificanticglghip between the two
variables.

Kalpana Srivastava (1999) studied the relationship batj@e satisfaction and age on
a sample of 393 working women in Rajasthan. The study revahbdhere was no
significant association between job satisfaction and agedfing women.

Deosthalee (2001) examined the relationship between adgaénsatisfaction in a
sample consisting of 302 employees from Mumbai. The reshitsved a significant
relationship between age and job satisfaction (F 2238%58;0.001).

Sayadain et al. (2004) investigated the relationship betweb satisfaction and age
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on a sample of 120 Mongolian and 100 Ugandan employees. o showed that
there are significant differences between countries asfaoantry by age difference is
concerned. The Ugandans have higher average (M = 16.75gsaced to Mongolians
(M = 14.54). The differences in various age groups within doeintry are also
significant (F = 3.83; df = 1/126 < .01). Age wise differences show that Mongolian
of the ages of 25 and below are most satisfied (M = 17.07) whilease of Ugandan
sample, those between the age group of 31 - 35 are most shtistretheir job (M =
18.36). The interaction effect failed to reach the levelighdicance.

The picture that has been established in this section is baeconflict between
studies showing insignificant differences among age gramssthose that found an
increase in job satisfaction as individuals get older.

Sex

The findings regarding sex are also conflicting. Hulin andtBr{ii964) used Job
Description Index (JDI) to measure satisfaction of 295 nvedekers and 163 female
workers from four different plants. The data indicated tteg female workers tend
to be somewhat less satisfied with their job than their malent@yparts. But, they
highlighted two main points which merit further examinatid=irstly, sex must not be
understood as crucial factor which leads to either high wrdatisfaction. It is rather
the entire constellation of variables which consistentiyvaries with sex (e.g. pay,
promotion, social norms, etc.) and causes the differemcgmisatisfaction. Secondly,
situational factors play a significant role in determininl patisfaction.

Diliprai Janatilal Bhat (1987) investigated the relatioipdbetween job satisfaction and
sex on a sample of 250 college teachers consisting of 125andl&25 female teachers.
The findings showed a significant job satisfaction diffeeebetween the female and
male college teachers.

Swaran Prasad (Mrs.) et al. (1988) investigated the infle@hsex on job satisfaction.
25 male and 25 female employees from various nationalizekldoaere the respondents
of her study and test was computed to see the differences between male aradefem
employees. The result showed that female employees are satisfied than male
employees (t = 4.64; significant at .01 level).

Sivajirao (1995) examined the relationship between sexa@mgatisfaction in a study
conducted on 120 school teachers. He found significanioakttip between sex and
job satisfaction.

Weeks and Nantel (1995) focused on gender difference frenptint of view of job
satisfaction. Results revealed that female sales perswmrmelin reality very similar to
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their male counterpart regarding job satisfaction andgoerance behaviour.

Panda et al. (1996) studied the relationship between jadfaetion and sex on a sample
of 102 secondary school teachers. The study revealed thatseno significant effect
on secondary school teachers job satisfaction (F = 0.38; /9 0.05)

Shailaja (2003) studied 50 male and female teachers tondieterthe relationship
between sex and job satisfaction. The findings showed ndfisigmt relationship
between the two variables (F = 1.5882; p¢, 0.05).

It is clear from the above studies that more number of studidlis area will be
able to establish the nature of relationship between sejadnshtisfaction.

Education

Inconsistent findings have been reported regarding thdioeship between

educational level, intelligence and job satisfaction. g&irfMrs.) (1974) studied 521
teachers to determine the relationship between educélered and job satisfaction.
The findings showed that level of education was not signifigarlated to level of job
satisfaction.
Sharma et al. (1991) studied the relationship between jtibfaetion and level of
education on a sample of 5184 managerial personnel takem 3@ public sector
enterprises. The findings showed a moderately significéatioaship between the two
variables (r = +.609) < 0.001).

Singh et al. (1995) on a sample of 1795 workers and 248 masagawn from a large
manufacturing organization located in the Eastern pamdil studied the relationship
between job satisfaction and level of education. Their figdishowed that educational
level of the workers was statistically significant (r = - .g8;< 0.01). The author
concluded that the more educated the workers or the higlear pbsition, the more
dissatisfied they were with the organization.

Nazir (1998) investigated the relationship between jolistaition and level of
education. The study was carried out in a private bank in Jamad Kashmir having
branches throughout the State. 193 workers participatdterstudy. The findings
showed that level of education was positively related toaverall job satisfaction of
the model respondents (1ZI value 5.58% 0.010).

Kalpana Srivastava (1999) studied the relationship betwele satisfaction and level
of education on a sample of 393 female workers. The findingsvet that post

graduate respondents are more satisfied (Mean score 2] fiaé3the undergraduate
respondents (Mean score 21.5118).
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Deosthalee (2001) investigated the relationship betwedenation and job satisfaction
on a sample of 302 employees. The study revealed a posit&goreship between
education and job satisfaction (F. 728.95 0.001).

Studies reviewed in this section had mixed results in ingashg the relationship
between education and job satisfaction.

Marital Status

Wild and Dawson (1972) examined the influence of maritalustain the relationship
between specific job attitude and overall job satisfactinoracsample of 2543 female
manual workers engaged in 10 plants in U.K. The results atdat that marital status
had significant effect on the relationship of a specific jotittate and overall job

satisfaction.

Diliprai Janatilal Bhat (1987) studied the relationshipvizegn job satisfaction and
marital status on a sample of 222 college teachers. The §adievealed that there
is non-significant job satisfaction difference betweenuhmarried and married college
teachers.

Nazir (1998) studied 245 clerks to determine the relatignbltween job satisfaction
and marital status. The findings showed that marital statas mot found to be
associated with the overall job satisfaction.

Kalpana Srivastava (1999) examined the relationship betweb satisfaction and
marital status on a sample of 393 working women. The studgaled a significant
relationship between job satisfaction and marital status.

Job Experience

Wild and Dawson (1972) studied the relationship betweesaiisfaction and job tenure
on a sample of 2543 female manual workers in U.K. The findiegealed a significant
relationship between job satisfaction and job tenure.

Mary (1987) conducted a study to determine the job satisfiacif principals and vice
principals. The sample consisted of 504 female principats 281 vice principals in
Texas public schools. The author found that principals aveemsignificantly satisfied
than vice principals and job tenure and job level did not show significant effect on
job satisfaction.

Pond 11l (1987) investigated the relationship between wizgtional tenure and job
satisfaction on a sample of 226 employees. The findings ledeso significant
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relationship between job tenure and job satisfaction.

Sinha et al. (1995) studied the relationship between jabfaation and work experience
on a sample of 248 managers and 1795 workers. Their findivgsledl that there is
statistical significance between job satisfaction ands/easervice.

Saiyadain et al. (2004) investigated the relationship betwjob satisfaction and length
of service on a sample of 120 Mongolian and 100 Ugandan werké&he findings
showed that while Mongolians with 1-15 years of experieneemore satisfied with
their job (M = 15.57), Ugandans with 6-10 years experienosveltl greater satisfaction
with their job (M = 17.07).

In addition to the above studies, Saiyadain and Mirza (1298) Sokoya (2000)
have found a positive relationship. On the other hand, K#ian et al. (1999) found a
negative relationship between job satisfaction and leng#ervice.

Statement of the problem

In the liberalized economy, trade and industry have to @oifrwith many
challenges to enhance their competitive strength donadistiand globally, which in
turn require these organizations to perform better in teshpsoductivity, quality, time
and service. In this context, human behaviour seems to plagnportant role in the
maximization of organizational effectiveness. The satBbn of employees in their
job casts its shadow on their behaviour and response at woidhwltimately results
in organizational effectiveness. Productivity in an ofgation is directly linked to
employee satisfaction and quantum of attention paid t@ gifgisical and mental needs.
Whether or not an employee will render his or her services a/heartedly for the
organization and produce up to his/ her optimum potentipedds, to a large extent, on
the way the worker feels about the work, fellow workers angkesuvisors.

Objectives of the Study

In the light of the above research problem, the followingechyes are framed for
the present research study:

1. To measure the degree of job satisfaction among the baplogees.

2. To ascertain the relationship between various demographables and the bank
employee’s job satisfaction.
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Hypothesis Tested

To achieve the above objectives, the following general Hyggs was formulated:

H; : There exists significant relationship between Job satisfatevel and
the demographic factors of bank employees.

Research Methodology

To achieve the objectives and to test the hypotheses of tidy,sa two part
guestionnaire consisting of personal information and pisaction was developed.

Personal Data

Part | of the questionnaire consists of self styled questretating to personal data
which were necessary for the analysis of study to deterniaadlationship between
job satisfaction and various demographic variables.

Job Satisfaction Questionnaire

In part Il of the questionnaire, the job satisfaction inwewtstandardized by
Gangulie and Rita Shresthya (1994) was adopted. The queatierhad 23 questions to
be filled by the respondents on a five point Likert scale ragp§iom very much satisfied
to very much dissatisfieds well asstrongly agreeto strongly disagree The scoring
pattern was 1 to 5 in positive direction of the job satisfattgiving a minimum score
of 23 and a maximum score of 115. Those respondents who sbeted 33 percent
were considered as with low level satisfaction and those sdooed between 33and 66
percent were classified as moderately satisfied and thgsendsnts whose scores were
above 66 percent were classified as highly satisfied.

Methodology of the Study

Pilot Study and Pre Testing

A pilot study was undertaken by the researcher to find out gasibility of
collecting the required information by administering than@ulie’s job satisfaction
guestionnaire on 20 clerical level employees of publicaesanks. Based on the pilot
study, the questionnaire was modified to suit the requirésnainthe present study. To
test the reliability and validity of the questionnaire, Coach-Alpha reliability test was
applied and the result was more than 0.7. There fore it wasdfthat the questionnaire
used for assessing the satisfaction level of the bank eraptowas reliable.
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Sample

The study covered clerical level employees working in thenalized commercial
banks of Vellore District. According to the National Bank fagriculture and Rural
Development (NABARD) District Office, Vellore and the Lead Bafiindian Bank,
Vellore), as on 31st March, 2005 there are 166 branches dicpsdctor commercial
banks functioning in Vellore District. So the clerical Iéwmployees working in the
above said 166 banks formed the population for the presady.stAs the researcher
was not able to get data on the total number of clerical leugbleyees working in
Vellore District, through simple random sampling metho@%bof the total number
of banks i.e. 83 banks from the above list were selected. &kearcher personally
visited all randomly selected banks and explained the m&pbstudy to the respective
branch managers and requested them to provide the namesseféemployees who are
working at the clerical level. From the list of names prowdby the manager, two names
were selected in each bank at random. Thus by the above prb66smployees were
selected for the study and they were given the questionnatinea request to fill up and
hand over personally or send it by post. The researcher was@beceive responses
only from 126 respondents. Out of 126 filled in questionnapeof them were found to
be incomplete and were rejected. Thus the final sample faorbsent study consisted
of 120 respondents.

Analysis of Data

Based on the data collected through questionnaire, analgsiscarried out. The
researcher used statistical techniques like frequendyliison, percentages and Chi-
Square test for analyzing the data.

Significance of the Study

Studies relating to job satisfaction have been scanty irkibgnindustry. The
present study is one of the very few attempts to study theowaridemographic
factors affecting the job satisfaction of bank employeesm@ercial banks play an
important role in the economic development of the countrjhe Tsovernment can
achieve its development target like employment generasilbeviation of rural poverty
and development of cottage and rural industries only withdhtive participation of
commercial banks. Trade, industry, agriculture and alleotactivities depend on
services of commercial banks for their successful survi&b it becomes necessary
that the commercial banks must have a work force which is rargh satisfied in their
job. The highly satisfied workers in the commercial banksvamy much essential to
carry out their work with dedication so as to achieve thedbagd goals. Though a total
commitment, dedication and sincerity are highly desirablall types of organizations
and institutions, it is very much important in the case o¥gerinstitutions like banking
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industry.

In a globalized world, the entire business sectors inclydianking industry faces
severe competition. Unless they have a highly motivatedcamdmitted work force,
they cannot compete both at the national and internati@val.l In this scenario, the
researcher makes an attempt to find out the demographiadastich increases the
level of job satisfaction among bank employees. The findafdee study may provide
an insight for banking policy makers to take appropriate sness so as to increase the
satisfaction level of employees which in turn will make thiappy, productive, sincere
and dedicated employees.

Results and Discussion
The findings show (Table-1) that nearly 75 percent respasder highly satisfied

and 25 percent are moderately satisfied in their job. It isregting to note that there is
no one with low level of satisfaction.

Degree of Satisfaction | Frequency Percentage
Low Job Satisfaction Nil —
Moderate Job Satisfaction 31 25.8
High Job Satisfaction 89 74.2
Total 120 100.0

Table 1 Level of Satisfaction of Public sector Bank Employees

Relationship between Level of Satisfaction and the Age of BanEmployees

In order to test the relationship between job satisfactrahage of the respondents,
the following hypothesis is framed.

H, There exist no significant relationship between level of $alisfaction and the
age of bank employees

H;, There exist significant relationship between level of jotiséaction and the age
of bank employees
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Age of RespondentsLevel of Satisfaction Total
Moderate| High

21 - 30 years 3 4 7

31 - 40 years 8 22 30

41 - 50 years 18 45 63

51 years and above 2 18 20

Total 31 89 120

x? = 3.933 (df = 3; p = 0.05)
Table 2 Relationships between Age and Job Satisfaction

The chi-square test reveals (Table- 2) that the calculaa&dbvs less than the table
value at 0.05 levels of significan¢&.933 < 7.81). So the null hypothesis that there is no
relationship between age and level of job satisfaction dfipisector bank employees
is proved. The findings of the present study agree with thenfgsdof Diliprai Janatilal
Bhat (1987) and Nazir (1998).

Relationship between Education and Level of Satisfaction of Be&k Employees

The following hypothesis was formulated to test the relslup between
educational level and job satisfaction of public sectorkamployees

H, Educational level and job satisfaction are not significarglated

H, Higher the educational level, higher the job satisfactiomoag bank employees.

Education Level Level of Satisfaction Total
Moderate| High

SSLC - 12 12

HSC 2 6 8

Degree 27 56 83

Post Graduate 2 15 17

Total 31 89 120

x? = 7.882 (df = 3; p = 0.05)

Table 3 Relationship between Education and Level of Satisfaction
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The chi- square test reveals (Table-3) that the calculakgbvs more than the table
value (7.882 > 7.81). So the alternate hypothesis that there is relationship dztw
education and level of job satisfaction of public sectorkbamployees is accepted. The
finding of the present study is in confirmation with the findirg§ Volmer and Kinnery
(1955), Nazir (1998) and Kalpana Srivastava (1999).

Relationship between Sex and Job Satisfaction

In order to test the relationship between gender differemckjob satisfaction, the
following hypothesis was framed.

H, Gender difference and level of job satisfaction of bank @ayges are not
significantly related

H, There is significant relationship between sex and levellosmtisfaction of bank
employees

Sex Level of Satisfaction Total

Moderate| High
Male 17 59 76
Female 14 30 44
Total 31 89 120

x? = 1.299 (df = 1; p = 0.05)

Table 4 Relationship between Sex and Level of Job Satisfaction

The Chi-Square test for the above table reveals (Table-4Xhiacalculated value
is 1.299 which is less than the table val{ie299 < 3.86). So the null hypothesis is
accepted and it can be concluded that there is no relatipristiveen sex and job
satisfaction level of public sector bank employees. Thdytf Panda, et. al (1996)
and Shailaja (2003) also showed the similar result as intbsemt study.

Experience and Level of Job Satisfaction

To test the relationship between experience and job setiigfeof the public sector bank
employees, the following hypothesis was formulated.

H, Experience and level of job satisfaction are not positivelgted

H, Experience and level of job satisfaction are positivelted
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Experience Level of Satisfaction Total
Moderate| High
1-10years 3 9 12
1-20years 7 35 42
21 - 30 years 18 37 55
Above 30 years 3 8 11
Total 31 89 120

x? = 3.933 (df = 3; p = 0.05)

Table 5 Relationships between Experience and Level of Job Satigfact

The calculated chi-square value is 3.233 (Table-5) whid¢egs than the table value
(3.233 < 7.81). So the alternate hypothesis that there is positive relghipnbetween
experience and job satisfaction is not proved. The findirtgisfstudy is in confirmation
with the findings of Pritpaul Kaur (1984) and Kalandhan €{18199).

Family Size and Level of Job Satisfaction

The relationship between family size and level of job satgbn of bank
employees are tested by framing the following hypothesis

H, There is no significant relationship between family sizeh& bank employees
and their job satisfaction

H, Higher the family size, higher will be the level of satisiact

Family Size | Level of Satisfaction Total

Moderate| High
1 - 3 Persons 8 36 44
4 - 6 Persons 16 40 56
7 -9 Persons 7 13 20
Total 31 89 120

x? = 2.441 (df = 2; p = 0.05)

Table 6 Relationship between family size and level of satisfaction
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The chi-square for the above table reveals (Table-6) tleatdlculated value is 2.441
which is less than the table value at 0.05 ley@ld41 < 5.99). Hence it is concluded
that that family size of the bank employees has no relevanttestr job satisfaction and
hence the HO is accepted. As in the present study, Dilipraatilal Bhat (1987) and
Sinha et.al (1995) also had the same findings.

Income and Level of Job Satisfaction

The relationship between job satisfaction and income le¥e¢he public sector
bank employees are tested by formulating the following hiypsis.

H, There is no significant relationship between income levdl jab satisfaction of
public sector bank employees.

H, There exists significant relationship between income lawel job satisfaction.

Income Level | Level of Satisfaction Total
Moderate| High

5001 - 10000 5 10 15

10001 - 15000 5 26 31

15001 - 20000 17 37 54

Above 20000 4 16 20

Total 31 89 120

x? = 3.28 (df = 3; p = 0.05)
Table 7 Relation hips between income Level and Job Satisfaction

Table-7 shows the relationship between income level andggisfaction of public
sector bank employees. The chi-square test reveals thatatbelated value at 0.05
levels is less than the table valg&218 < 7.81). So the null hypothesis there is no
relationship between income level and job satisfactionutflip sector bank employees
hold good.

Findings of the Study

The researcher analyzed the data to study the various asg¢mb and measure the
extent of job satisfaction. The data showed that 74.2% olipsbctor bank employees
arehighly satisfiedand 25.8% arenoderately satisfiedlt was interesting to note that
there was no respondent in tleev satisfactionclassification. So it was found that the
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public sector bank employees are eithaghly satisfiedbr moderately satisfieoh their
jobs.

The researcher made an attempt to study the various dentigHagtors of the
respondents and the relationship between the demogragtiars and the level of job
satisfaction of public sector bank employees.

Testing of Hypotheses

Different hypotheses were formulated to study the relatigm between job
satisfaction and other variables. The findings are summas follows.

e There is no significant relationship between job satistectnd age of public
sector bank employees.

e There is significant relationship between job satisfacéind educational level of
bank employees

e There is no relationship between job satisfaction and dérdnce.

e There is no significant relationship between job satisecand experience of
bank employees.

e There is no significant relationship between job satisbecsind family size of the
respondents.

e There is no significant relationship between job satisfectind income level of
bank employees.

Conclusion

The findings of the present study showed that except edueatievel, all other
demographic factors like age, sex, experience, family sizewed no significant
relationship with job satisfaction at 0.05 levels. Incoraeel of the bank employees
also showed no significant relationship with job satistatti So it can be concluded
that except educational level, all other demographic fact@ave no relationship with
the level of job satisfaction of public sector bank empl®syee

References

ARNOLDS, H. HUH. AND FELDMAN, C. DANIEL. 1986. Organizational Behaviour.
New York: McGraw Hill Book Company.



286 Demographic Factors and Job Satisfaction

ARYA, P.P. 1984. Work Satisfaction and its correlates. Indiamri of Industrial
Relations.20, 89-100.

BALDEV, R. SHARMA AND KAMALJIT KAUR. 2000. Determinants of managerial
motivation in a public sector manufacturing organizati®é(2), 141-157.

BuLLOCK, R.P. 1952. Social factors related to job satisfaction. ReteMonograph
No.70. Ohio State University, Bureau of Business Researchndnls.

DEOSTHALEE, G. 2001. Gender, age and educational maturity inrelatojolb
satisfaction. Indian Psychological Review. 56-57 (4), 47-5

DILIPRAI JANATILAL BHAT, 1987. Personality determinants of job satisfaction of
college teachers in the saurastra region of Gujarat Statesy&hological Study.
Education. 471-475.

GANGULI, H.C. 1994. Job satisfaction Scales for Effective Managem€&oncept
Publishing Company. New Delhi.

HopPoCK R. 1935. Job Satisfaction. New York: Harper and Brothers.

HULIN, G.l. AND SMITH, P.C. 1964. Sex differences in job satisfaction. Journal of
Applied Psychology.48, 82-92.

KALANDHAN , ET AL. 1999. Factors influencing job satisfaction among primaaitn
are Physicians in Riyadh, Saudi Arabia. Annals of Saudi Medg 19(5), 424-
426.

KALPANA SRIVASTAVA, 1999. Relevance of Personality to Job Satisfaction. Print
Well Publishers, Jaipur. 149.

MARY, F.B. 1987. A study of job satisfaction of male principalslarce principals in
Texas Public School. Dissertation Abstracts Internatiofi&8), 2811-A.

MAsLow, A.H. 1954. Motivation and Personality. New York: Harper.

NAZIR, A. 1998. Perceived importance of job facets and overallsatisfaction of
bank employees. Indian Journal of Industrial Relations43,3479-495.

PANDA, B.N. et al. 1996. Job satisfaction of secondary schoolhacin relation
to their mental health, age, sex and management of schodlanrJournal of
Applied Psychology.33 (2), 94-100.

POND Il AND GEYER, D. 1987. Employee age as a moderator of the relation between
perceived work alternatives and job satisfaction. Joush&lpplied Psychology.
72 (4), 552-557.



A. Noor Mohamed 287

PRITPAUL KAUR. 1984. Job satisfaction among University Employees. imdaurnal
of Industrial Relations.20 (1), 73-77.

RAO KOTESWARA, K. 1991. Motivation and Job Satisfaction. Discovery Psffing
House, New Delhi. P.223

SAIYADAIN , MIRZA, S. 1996. Correlates of job satisfaction amongst Malaysian
managers. Malaysian Management Review. 3(3), 9-18.

SAIYADAIN , et al. 2004. Demographic Variables and job satisfactiororayst
Mongolian and Ugandan employees. Management and ChangeJolineal of
the Institute of Integrated Learning in management. 8, No2] 91-105.

SHAILAJA, H.M. 2003. Locus of control and job involvement in relatimanthe job
satisfaction of teachers working in the secondary schddharwad University,
Journal of All India Association for Educational Researclo. IN& 2, March -
June .

SHARMA, B.R. AND BHASKAR, S. 1991. Determinants of job satisfaction among
engineers in a public sector undertaking. ASCI Journal of Ag@ment.20 (4),
217 - 233.

SINGH, H.L. (Mrs.) 1974. Measurement of Teacher Values and tleéationship with
Teacher attitudes and job satisfaction. Psychology. Z82-2

SINHA, B.P.AND SARITA SINGH. 1995. Employee Satisfaction and its organizational
Predictors. Indian Journal of Industrial Relations. 31(2).

SIVAJIRAO, P. 1995. Job involvement and job satisfaction: A study afhbr
secondary school teachers in Ambur town, Unpublished M.Blssertation,
Madurai Kamaraj University.

SOKOYA, SESAN, K. 2000. Personal prediction of job satisfaction for thélprusector
managers: Implications for management practice and dewedat in developing
economy. The Journal of Business in Developing Nations. 41.1-

SRIVASTAVA, G.P. 1978. A study of some determinants of job satisfactimong
underground collery workers. Indian Journal of IndustRallations. 14, 131-
140.

SWARN PRASAD (MRS.), AND NAVEEN KUMAR GUPTHA. 1986. Sex as a factor in
job satisfaction. Indian Journal of Applied Psychology(2398-100.

VOLLMER, H.M. AND KINNEY, J.A. 1995. Age, education and job satisfaction.
Personnel. 32, 38 - 43.



288 Demographic Factors and Job Satisfaction

VRoOOM, V.H. 1964. Work and Motivation. Willey, New York.

WEEKS, W.A. AND NANTEL, JAQUES. 1995. The effect of gender and career stage
on job satisfaction and performance. Journal of Social Bielaand Personality.
10 (6), 273- 288.

WHITE, A.T. AND SPECTOR P.E. 1987. An investigation of age related factors in the
age- job satisfaction relationship. Psychology and Agh@61-265.

WILD, R. AND DAWSON, J.A. 1972. The relationship of specific job attitudes and
overall job satisfaction and the influence of biographicaiiables. Journal of
Management Studies. 9, 150-157.



International Journal of Science and Humanities

ISSN 2394 9236 Volume 1, Number 1 (2015), pp. 289-308
(© Islamiah College Publications
http://www.islamiahcollege.edu.in

Corporate Culture and Organisational Effectiveness
(A Study Based on the Managerial Perceptions in Tamil Nadu)

T. Afsar Basha
Department of Commerce, Islamiah College, Vaniyambadi 625 [hglia

Abstract

In today’s liberalized, privatized, globalized and competitive business
environment, a most common question frequently comes to our mind is why some
organizations are fluorishing while others are perishing ? Umpteen nurhber o
research studies have been carried out on this and have provedichaess and
failure of the organizations are mostly due to its own organizational cultures.
Because of this organizations has become an important tool for the mar@geme
to steer the organization towards success. On this background, thaectesehas
attempted to study the success and failure of the organization by examining the
impact of organization culture on the effectiveness of the organizatiohileWw
carrying out this objective the researcher has developed a new jzdtem of
organizational culture namely, progressive and regressive culilnes is rooted

on psycho-analytical study of individuals. The researcher sele@gdasiness
executives from south India and the study found that there is a sigrifiopact

of organization culture on organizational effectiveness.

1. Introduction

Emphasis on the study of corporate culture originally begam western countries,
which attempted to know secrets of phenomenal success daffenese organizations
since Second World War. Studies have shown that the orgamah cultures of
Japanese firms are entirely different from that of the wastempanies. These cultural
differences in organizations across the countries afidaitte management researchers
towards the study of organizational culture. But only afté8Q’s organizational culture
became a central concern in the study of organizationalvheha The upsurge of
interest in organizational culture reflected on the baekaok commercial success of
three bestsellers that spoke of organizational culturetemumarious guises: Ouchi’s
(1981} Theory Z Peters and Waterman’s (1982)n Search of Excellenc&nd Deal
and Kennedy’s (1982) Corporate Cultures. These publications made organizational
culture a hot topic of discussion among organizational tise and management
practitioners. Hundred of researches began to work in ttéa.a Numerous books
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were published. Most important academic journals dedica&tetire issues to the
discussion of organizational culture. Interest in orgatianal culture was not limited
to academic researchers alone but business concerns seghne®re interest in the
studies of organizational culture. The concept of orgdiumal culture also referred
ascorporate Cultureor company culturdas become increasingly popular and attained
the status of dominant idea in the field of organizationalavedr in a relatively very
short period of time.

In India, the post 1991 economic reforms made corporateieulis most relevant
topic. The reforms accelerated the change process in aajgns. The new, dynamic
environment pushed the organizations towards radicakfioamation, not only to
sustain profitability but also even for the survival in theviéeralized and globalize
era. Business need to develop a planned strategy, that cotéd esdesigning,
reorganizing or innovating current activities and orgatianal structure in order to
improve organization’s competitive strength, customeutand customer satisfaction.
These radical changes can be brought to the organizatiodg\®ioping appropriate
organizational cultures. Organizational cultures actefsales to bring these changes
to organizations and it will the organizations to face thallemges of global competition
effectively and efficiently.

2. Organizational Culture - Concept

Organizational culture represents the common perceptichvalues held by the
organization’s members. Individuals with different baakgnds or at different levels
in the organization will tend to have different perceptidghat finally gives birth to
organizational cultures. It is the moral, social and betvalinorms of an organization
based on the beliefs, attitudes, and priorities of its memli€arlier organizations were
seen as rational means to plan, organize, coordinate amtcagroup of people and its
strategy and structure helped to carry out its activitiagaDizational theorists in recent
years began to acknowledge that organizations just likeviohehls have personalities
and posses a unique character which distinguishes thenvfiteens. Every organization
has its own culture, which grow and develop as organizalticulgure.

It has also been proved by umpteen studies that success dmedaof the
organizations is mostly due to its own culture, even thouglefactors like marketing,
finance, planning, production, production etc. acts aditi@icirs. Corporate culture has
become an important tool for the executives to introduce madage organizational
change. They realized that significant strategic or stratalignment couldn’t occur if
the organization’s values and behavioral norms do not saigp®rganization members
create and or are indoctrinated into unique beliefs andnaggons that form the basis
for acting together. These beliefs and assumptions mayatgeat a conscious level.
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Studies have found amazing results on the impact of orgtmimzd culture on their
productivity. Moore Head and Grifférin their study has pointed out that 1to 2 hours
of additional work can be extracted per employee per day hysing strong culture
in the organization and concluded that organizations withng cultures do perform
well. The research work of Peter and Waterman (1982)s clearly proved that highly
successful companies in America have the similarities padase culture. Many other
studies have also contributed to the belief that corponalteire is a highly significant
factor and real contributor to the success of the orgamizati

3. Organizational Culture - Definition

It is difficult to define culture and still difficult to specifgr delineate it. It exists
despite one’s desire to have it or not, whether noticed avrigth Whether articulated
or not. Itis reflected in how things are done and how problerasalved. The culture
metaphor is derived originally from agriculture and thegass of growing things but
the concept of organizational culture was arrived throughanalogy with national
culture. The notion that the different national or ethniougping has different culture.
The analogy is now extended to the notion that differentmiggion also has different
cultures, which grow and develop as organizational culture

In biological terms, culture is like the DNA of an organizatj invisible to the naked
eye, but critical to the shaping its behavior. One culturel@¢de distinguished from
another in terms of how some commonly shared human problesnsoaght affecting
the performance of employee in positive or negative wayga@izational culture is a set
of values held by individuals in a firm. These values definetudigood or acceptable
behavior and what is bad or unacceptable behavior.

Webster New Collegiate Dictionary defines cultureTdg integrated pattern of
human behavior that includes thought, speech, action atifbars and depends on
man’s capacity for learning and transmitting knowledge toceding generationsOn
the background of these basic definitions, for the purpoghisfstudy organizational
culture has been conceptualized as a common set of beledfsgssand attitudes that
the members perceives in an organization. It helps the mendfeorganization to
understand which actions are considered acceptable andeptable, what is desirable
and undesirable to the organization what is expected by than@ation from its
employees.
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4. Statement of Research Problem

In today’s competitive business environment, a commontgresomes frequently
to our mind iswhy some organization more successful than otherdVhy, while
some organizations are flourishing others are perishing@n Ewugh the success and
failures of the organizations are the results of so manyfachobody has considered
that cultural factors of the organization is important element. During late 1870’
and early 1980's the termulture is widely used in the studies of organizational
behavior, because of growing realization among behavamahtists and management
consultants that the culture of an organization has mucheantle on organizational
effectivenessThe publication of books - Theory Z (Ouchi-1981); The Art apadnese
Management (Pascale and Athos-1981); In search of excell@reter and Waterman-
1982)- presented a different picture of management, wikialually consist of strategy,
finance, marketing. These authors have concentratégloavior sideof management.
They have argued that the difference between successfahiaagions rests with the
values, beliefs, attitudes and principles that form theéucal of an organization. For
the past twenty-five years western management scientiges dancentrated and still
they continue to concentrate on the concept. These studies ffroved beyond any
doubt that there is a strong relationship between corpandtare and organizational
effectiveness. But in our country research on organizationiure is still in nascent
stage and only few studies have concentrated on this aspEkis prompted the
researcher, to study the concept and to ascertain the tyatflifindings relating to
corporate culture and organizational effectiveness imaimdontext.

Further on closer interaction with the different sectiorihe industry and extensive
review of organizational cultures present in the orgammat it was found that the
values, attitudes and beliefs held by the members of a ssfttesganization is entirely
different from that an un successful or sick organizationgave birth to the notion
that organizations are successful mainly due to their hgaltganizational cultures and
organizations are sick and unsuccessful because of theirgrganizational cultures.
Therefore, on this premise organizational cultures hawn lmassified as progressive
cultures and regressive cultures. The successful, inivevand effective organizations
develop and followProgressive Culturewhereas sick, unsuccessful organizations
nurtureRegressive CulturéBy inculcating progressive culture an organization becomes
more innovative and successful and by adopting regressiltare an organization
becomes further sick and start decaying. This classificatiotypology is based on
characterization of human psychology Further, the type®gleveloped so far by
both Western and Indian researchers falls between thes@xtwemes - progressive
and regressive cultures. Thus, in the proposed study, thadgy of organizational
culture is being used to the study the relationship betweganizational cultures and
organizational effectiveness.
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In short the present study proposes firstly, to investigagerélationship between
organizational culture and organizational effectivensssondly to validate the above
typology of organizational cultures and lastly to find outgiwminant cultural patterns
in corporate of Tamil Nadu.

5. Significance of the Study

A fundamental assumption in organizational psychologyh& it is impossible to
understand the behavior in organization, without undeditey the characteristics,
behavior of individuals operating within organizations. sBd on current knowledge
and conceptual developments in the field of human psychplbgigould no longer be
acceptable to treat culture as somehow opposed to or indepenf human nature.
And it should no longer be acceptable to ignore evolutiomagchological foundations
through which culture is created and transmitted. It is als@asonable to expect that
human culture delineate from its foundations when it enbeganizations. Therefore,
it is the firm belief of the researcher, which is rooted, in timelerstanding of human
nature, and his studies from psychology, socio- psychokgy psychoanalysis that
corporate culture should be rooted in characteri-strecairhuman being. After all,
culture is derived from the shared values or beliefs of aetgci Corollary to it
organizational culture reflects the shared values of the lmeesnof the organization.
Organizational culture cannot be discussed in isolatiomfthe totality of the human
nature.

Further, several studies have been carried out to studyrtpadt of organizational
culture on various organizational aspects such as org#amah performance,
organizational effectiveness, involvement and satigfacof employees etc. These
studies have concluded beyond any doubt that organizhtmsiture is the major
contributor to the success of the organization. But majarfithese studies concentrated
and studied only successful organizations and has atdbisé phenomenal success
and effectiveness to organizational culture. Surprisingbne of the study has
so far concentrated either sick or unsuccessful compamdshas attributed their
failures and sickness to organizational cultures. In aengtt to study the impact of
culture on effectiveness further deeper, few studies ewaemed out the patternization
of organizational cultures and developed typologies. Blgsé typologies, while
neglecting the individuals have given over emphasis tororgdional factors and it
cannot be a comprehensive view about human nature in oagams. Typologies
advanced by western authors such as clan, hierarchy, mankieadhocracy cultures
(Cameron and Ettington, 1989); Tough - guy, macho, work harg@lay hard, bet
your company and process culture (Deal and Kennedy, 1988jigsand weak cultures
(Peters and Waterman, 1982) are seems to be biased towgedszational structure.
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these typologies seems to be unrealistic and incongruenétonderstanding of human
psychology. Similarly typologies developed by Indian aughare full of its own
contradictions and are not rooted in the study of human pdggly. Jai P.B.Sinha’s
classification of culture in to autocratic, bureaucrati@rtigipative, and nurturent
task culture is not a comprehensive view of human nature.o&atic, bureaucratic,
technocratic and entrepreneurial patterns of corpordterelwdeveloped by Udai Pareek
is also too much empirical and widening the gap between threuand human
psychology. Amarchand and Jayaraj typology of corporateiaiin to work, strong,
and weak culture is not grounded in any systematic thougbtitaluman nature and
again emphasizing on organizational factors. This studyeisce significant on the
ground that, it tries to addresses the lacuna and fills thergtye field organizational
culture studies. Firstly, on this background the researbhe adopted a new typology
i.e. progressive and regressive corporate culture basduedotality of human nature.
This is more comprehensive view of human nature. This tygpofot its roots from the
psychoanalytical studies of human being and influenced &wbrks of Erich Fromm
and Sigmund Fred.

Secondly, an attempt has been made to study the impact afipagi@nal cultures
classified on the basis of above typology on the effectivenéthe organization.

Thirdly, in this study a maiden attempt has been made to siettyand unsuccessful
organizations hitherto neglected apart from studying essftil organizations.

Lastly, the present study tries to find out the dominant aegdional cultures present
in the organizations. Thus the present study will addresgttfialls of previous studies,
diagnose the suitability of patterns of culture to the enmgygrganizational challenges
and if need be suggest changes in organizational cultusesttochanging organizational
tasks.

6. Objectives of the Study

The central theme of this proposed study is to analyze theadpf corporate
culture on organizational effectiveness. Thus the primgative of the study
is to analyze the relationship between organizationaluceltand organizational
effectiveness. While analyzing this relationship, the otitgectives of the study are to
examine the relationship between individual factors otexiges and their perceptions
of organizational culture, to study the relationship betwerganizational factors of
executives and their perceptions of organizational celtto identify prevalence of
dominant organizational culture, Thus following are theafic objectives of study.

e To analyze the relationship of organizational culture anganizational
effectiveness.

e To examine the impact of individual factors of executiveslugir perceptions of
organizational culture.
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e To examine the impact of organizational factors of exeestion their perceptions

of organizational culture.

¢ To identify the prevalence of dominating cultural pattefrcorporate in Tamil

7.

Nadu.

Hypotheses of the study

To study the above objectives totally thirteen hypothesesf@mulated for being
tested. Among this eight hypotheses have been formulatadatyze the relationship
between individual factors of executives and organizatiaiulture. It is based on
commonly held lay notion and on the intuition of the researdtimself that personal
factors influence the perception of organizational cultudenother four hypotheses
are related to organizational factors to examine the mlahip between organizational
factors and organizational cultures and the last one isdiotie relationship between
organizational culture and effectiveness.

H1:

H 2:

H 3:

H 4:

H5:

H 6:

H7:

H 8:

H9:

Young executives perceive their organizational celtior be regressive and older
executives perceive their organizational culture to bgmssive.

The more the educational level of the executives the mdtdoe the perception
towards progressive culture.

The higher the annual income of an executive the more bwilthe perception
towards the progressive culture.

Experienced executives will perceive their organadl culture to be
progressive, where as executives with less experienceigesxegressive culture.

An executive with more outside experience will perceiie organizational
culture to be regressive.

Top level executives perceive their organizationaltuwrel to be progressive
whereas as low-level executives perceive regressivereultu

A married executive perceives his organizational ¢elto be progressive and an
un-married executive perceives it to be regressive.

Executives with rural background perceives their oizmtional culture to be
progressive, whereas urban executives perceive it to besgge.

Executives of manufacturing industry perceive thegamizational culture to be
more regressive than the executives of service industry.
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H 10: Executives from private limited companies perceiwvartiorganizational culture
as more progressive comparing to their counterparts inipsbttor and private
sector undertakings.

H 11: Executives of family managed organizations percdie# brganizational culture
to be more regressive than that of professionally managggharations.

H 12: An executive of MNC perceives his organizational adtas more progressive
comparing to an executive of Indian organization.

H 13: progressive culture leads an organization to effeo®gs and regressive culture
leads the organization towards ineffectiveness.

8. Scope and Limitations of the Study

The study adopts the concept of organizational cultureepribperty of the employee
and hence organizational culture is taken to mean the pkygical organizational
culture or the perceived organizational culture. Henceltta relating to organizational
culture perception score are not aggregated at orgamzdtievel. The organizational
culture perception score speaks of psychological opinibthe executives of the
different categories. Hence, the study is limited to uni@eding organizational
culture as a subjective psychological phenomenon fromwtxes’ perception. The
organizational culture from the standpoint of organizatis not the concern of this
study. The psychological perceived organizational celtisr considered to be more
scientific, valid and useful than an objective measure adioiational culture as viewed
by Sharm& Further more the positive or negative reactions of exeestto their
organizational environment, however subjective the sarnghtbe, can be taken to
have quite substantial repercussions for organizatidfedte/eness.

Further perceptions of organizational effectiveness imeguin to are restricted to
dimensions developed by T sui classification of organinaiceffectiveness. This
classification seems to be more reliable and scientific a®vers the interests of
all stakeholders namely shareholders, employees, mamagesuppliers, creditors,
customers, government and society at large. Thus perospioeffectiveness relating
g to other than those covered by Tsui’s classification fatbimel the scope of this study.

9. Methodology of the Study

This study on organizational culture is an empirical ingegton based on the
perceptions of executives employed in organizations. Tkéhadology of research
followed is described below.
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10. Geographical Area of the Study

This study covered entire area of Tamil Nadu by selectingamimations from
industrial cities covering Chennai, Ranipet, Ambur, Hosurjn@atore, Thrippur,
Trichy and Nagarkoil. Totally 40 organizations were seddcfrom these cities
comprising five public sector undertakings, fifteen privéteited organizations and
twenty public limited organizations. While selecting thé€keorganizations care was
taken to include organizations having variety of backgosumith respect to their
origin, management, type of industry such as MNC, joint vesgu manufacturing
industries, service industries, family managed orgaiumat professionally managed
organizations. For the purpose of the study organizatiomgl@ying more than 200
employees alone were selected as responding units. A ctengescription of sample
profile of organizations taken for the study is given in thikofeing tables

Type of ownership No. of Organizations
Public Sector Organizations 5

Private Limited Organizations 15
Public Limited Organizations 20
Total 40

Table. 1 Sample profile of organizations on the basis of ownershiggdmizations

Executives for the study were selected from both predontimatustries namely
manufacturing and service. Care was taken to have représantam both the types
of industries in each segment of organizations as presémtatle 2.

Type of Industry| Pub. Sector Private Ltd.| Public Ltd. | Total
Manufacturing 4 10 12 26
Service 1 5 8 14
Total 5 15 20 40

Table. 2 Sample profile of organizations On the basis of type of ingust

Table 3 gives the details of the organizations selectedh®istudy on the basis of

the type of management.

Type of Industry Pub. Sector Private Ltd.| Public Ltd. | Total
Family Managed — 12 — 12
Professionally Managed 5 3 20 28
Total 5 15 20 40

Table. 3 Sample profile of organizations On the basis of type of mamagx:
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The details of organizations with respect to their origimatike MNC or Indian or
Joint Venture has been given in Table 4.

Type of Industry Pub. Sector Pvt. Ltd. | Pub. Ltd.| Total
Multi National Organizations — 3 5 8
Indian Companies 5 5 15 25
Joint Ventures - 3 4 7
Total 5 15 20 40

Table. 4 Sample profile of organizations on the basis of origin of argation

11. Sample Population of the Study

The sample population for the study was chosen by convesamnpling technique.
Finding and contacting female executives in the above roeetl organizations was
proved to be very difficult, further it is presumed that théseno gender bias in
higher hierarchical postings like top level and middle lexeecutives. Hence female
executives were not selected for the study and the sampsesteonly male executives.

A B | C| D |TOTAL
1. | Age 25| 80 |76|36| 217
2. | Education 75 | 99 | 43| — 217
3. | Annual Income 69 | 99 | 49| — 217
4. | Experience in the organization38 | 88 | 70| 21| 217
5. | Total Executive Experience | 31 | 77 | 71| 38| 217
6. | Designation 72 | 145 — | — 217
7. | Marital Status 195 22 | — | — 217
8. | Nativity 42 | 175 — | — 217
9. | Type of Organization 121 96 | — | — 217
10. | Ownership of Organization | 48 | 119| 50| — 217
11. | Type of Management 46 | 171 — | — 217
12. | Origin of Organization 47 | 140| 30| — 217

Table. 5 Sample profile of respondents

Table 6 deliberates on the parameters of respondents aadipagions in each class.
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A B C D
1. | Age (in Years) < 30 31-40 41-50 | > 51
2. | Education uG PG PROF. -
3. | Annual Income <3 3-5 > 5 —
(Rs.in Lacs)
4. | Experience in the <5 5-10 10-20 | > 20
organization ( in yrs.)
5. | Total Executive <5 5-10 10-20 | > 20
Experience(in yrs.)
6. | Designation Top Middle — —
7. | Marital Status Married Unmarried - -
8. | Domicile Area Rural Urban — —
9. | Type of Organization | Manufacturing| Service - -
10. | Ownership of Pvt. Ltd. Pub.Ltd. | Pub. Sect] —
the Organization
11. | Type of Management Family Professiona - -
12. | Origin of Organization MNC Indian Co. JV. —
Table. 6

The executives selected for the study are top level and middél managerial staff.
The top-level executives consist of CEO, managing direcigpeseral managers and
middle level executives consist of departmental heads,famctional heads. Totally
225 executives were selected, out of which 150 were middiel kexecutives and 75
were top-level executives. From the responses of theseuexes seven filled up
guestionnaires are found to be in complete and could not &ée fag analysis and so,
remaining 217 responses were taken for analysis. A completide of respondents
selected from different organizations and having diffene@rsonal backgrounds are
given in the following table (Table .5)

12. Instruments used for Data Collection

The researcher for the purpose of collecting data develapece-part questionnaire.
First part of the questionnaire was designed to collectrmédion about the individual
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factors of executives and about organizational factorsis irfformation is useful in
examining the type of relationship between individual éastand organizational factors
with organizational cultures.

Second part of the questionnaire was designed to understiamdoverall
effectiveness of the organization from the perceptiondefaxecutives. Respondents
are requested to give yes or no responses to twenty stateqmegared on the basis
five dimensions, which represents the interests of stakeml This information
provides vital insight to ascertain the impact of organaal! culture on organizational
effectiveness.

Third part of the questionnaire deals with typology of thgamrizational culture.
Totally 54 statements constitutes this part, out which 3&testents represents
progressive culture of the organization which is preparedtlie basis of eight
dimensions of progressive culture. Remaining 24 statemeihthe questionnaire
represents regressive culture, which is prepared on this bagshe dimensions of
regressive cultures. Detailed descriptions of the dinmssiof progressive and
regressive culture have been given in the chapter of conakpdtion of the study.

13. Analysis of the Study

The total OC perception score of each respondent formed dkis lior analyzing
and interpreting the data. With respect to organizatioffatBveness in Part-B of the
guestionnaire, each statements haweghas been awarded two marks and one mark
for noresponse. The maximum positive score for this part of thetpnaire is 40 and
the minimum score is 20. On this basis the overall effectgsrof the organization has
been classified as under:

Total score| Classification of effectiveness
0-—20 In effective organization
21— 30 | Somewhat effective organizatian
31— 40 Most effective organization

Table. 7 Table showing the extent of overall effectiveness of thenizations

With respect to respondent’s perceptions relating cultpasterns presents in the
organizations, a maximum score of 4 for strongly agree, Jafpee, 0 for undecided
or not applicable and 2 for disagree and 1 for strongly desadrave been assigned.
Accordingly a maximum score for this part questionnaire 1§ 2nd the minimum
score is 54. On the basis of total perception score of theutives, the pattern of
organizational culture has been classified as given in thle §a8
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Total score| Classification of organizational culture

0—54 Strong feelings of regressive culturé
55— 108 Less feelings of regressive culture
109— 162 | Less feelings of progressive culture
163— 216 | Strong feelings of progressive culture

Table. 8

1”4

Summary of the Findings about Organizational Culture (OC) and Organizational
Effectiveness (OE) Relationship

The vital relationship between organizational culture arganizational effectiveness
was examined by Chi Square test of significance and the rasditated a significant
relationship. Further the results fall in line with the cemfion of the study that
progressive culture leads an organization towards thectefémess and regressive
culture leads to in effectiveness. The results revealedar glattern on the relationship
that the regressive cultured organizationsiareffectiveorganizations and progressive
cultured organizations araost effective@rganizations.

The results indicated that 98.9% wofost effective organizatiorigave progressive
culture and only 1.1% of thenost effective organizationsave regressive culture.
Similarly in the case oéffective organizationg0% of them have progressive culture
and 30% have regressive culture. In the caséneffective organization81.5% of
them have regressive culture and the remaining 18.5% hagegssive culture. Further
the findings revealed that 77.42% of the respondents havieated the presence
of progressive culture in their organizations where as &#y58% have indicated
regressive pattern of organizational culture. So it is amhed that the predominant
culture in the organizations of Tamil Nadu is progressiviéuca.

OC and OE Relationship in Manufacturing Industry

The relationship between organizational culture and orgdional effectiveness
in manufacturing industry has been statically proved by iguare test. The
statistical results also points out the presence of a patfeat regressive culture
leads to in-effectiveness and progressive culture cosnaamt organization intenost
effective organizationin manufacturing sector 88.9% wf effective organizationlsave
indicated the presence of regressive culture and 11.1%0of trave progressive culture.
In the case okffective organizationsf manufacturing sector 45.2% have opined to
have regressive culture and remaining 54.8% have indi¢catepresence of progressive
culture. Similarly in the case ahost effective organizatiord manufacturing sector
65.7% have indicated the presence of progressive culturery 34.3% have indicated
the presence of regressive culture. Further it is found3Ra&85% of the manufacturing
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sector organizations have progressive pattern where §sd@l5% have regressive
pattern of organizational culture. Hence it is concludeat thajority of manufacturing
organizations have progressive pattern of organizaticulélre.

OC and OE Relationship in Service Sector Industry

Findings revealed a significant relationship between orgdional culture and
organizational effectiveness in service sector industtys found that allineffective
organizations(i.e. 100% of the sample) in service sector have regressilere.
Similarly 80% of themost effectiveservice sector organizations are found to have
progressive culture and only 20% have regressive patterultire.

Further the results shows that service sector industresgmninantly (57.29%) have
regressive culture and only 42.71% have indicated prolyeepattern of organizational
culture.

OC and OE Relationship in Family Managed Organization

In the case of family managed organization the results atdat a significant
relationship between organizational culture and orgdiozal effectiveness. it shows
that that 76.75% of family managed organizations have ssgre culture and only
23.25% of them have progressive culture and hence it is adedlithat the predominant
culture in family managed organizations is regressiveuceltThe results further reveals
that 44.2% of family managed organizations areffective organization$5.2% are
effective organizationand only 2.3% arenost effective organizations.

Therefore it is concluded that the family managed orgammat which is
predominantly following regressive culture are mostlyfieetive in terms of its overall
effectiveness.

OC and OE Relationship in Professionally Managed Organizatn

The Chi- Square test of significance has proved that thereigmdisant relationship
between organizational culture and organizational affescess in professionally
managed organization. The findings revealed that only 4.6%he professionally
managed organizations areffective organization$1.1% of them arenost effective
organizationand the remaining 44.3% aedfective organizationd-urther it was found
that 79.32% of professionally managed organizations heogressive pattern of culture
and only 20.68% have regressive organizational cultureerdfbre it is concluded
that almost 80% of the professionally managed organizati@ve progressive pattern
of culture. Hence it is concluded that the predominant celtin professionally
managed organization is progressive culture and majofithem aremost effective
organizations
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OC and OE Relationship in Private Limited Organization

The relationship between OC and OE in respect of privatadienorganization has
been disproved by statistical tests. But, while observirgatedominant culture in the
private limited organization it is found that 66.66% of théawe regressive pattern of
culture where as only 33.33% have progressive pattern tdireul Further the results
show that regressive culture has led to in-effectivenegsivate limited organizations,
which indicates that 84.21% ah-effective organization$iave regressive culture.
Further it is found from the findings that only 2% of privateniied organizations
which predominantly have regressive pattern of culturexasst effective organizations
in terms of over all effectiveness.

OC and OE Relationship in Public Limited Organization

The findings show a significant relationship between culamd effectiveness in
Public Limited organizations. Further the results points that 72% of the public
limited organizations have progressive culture and hetitas been concluded that the
predominant culture public limited organizations is pexgive culture. Further it is
revealed that 44.1%of the public Limited organizationsraost effective organizations
51.7% areeffective organizationand only 4.2% of them arni@-effective organizations.
In the case ofin-effective organizationall (100%) the in-effective organizations
in public limited sector are found to have regressive celtanly. Therefore the
results clearly point out and further validate the contantihis study that regressive
culture in an organization renders the organizatiomasfective organizatiowhere as
progressive pattern converts an organization intwoat effective organization

OC and OE Relationship in Public Sector Organization

The relationship between OC and OE with respect to publitosamdertakings
is failed the statistical test of significance and hence ttaacluded that there is no
significant relationship between OC and OE in public sectatentakings. Further it
is revealed from the findings that 70% of public sector uradengs have progressive
pattern of culture and only 30% have regressive pattern kfirey so it is concluded
that the predominant culture in PSU is progressive cultBmuilarly the results further
indicates that 74% of the public sector undertakings aredoio bemost effective
organizations 20% areeffective organizationand only 12% of them arm-effective
organizations

OC and OE Relationship in MNCs

The statistical results shows a insignificant relationdgtween OC and OE in
MNCs. However the results clearly indicate that the predamigulture in these MNCs
is progressive culture, which shows that 76.59% of MNCs hawgrgssive culture and
only 23.41% have regressive culture. While probing the imiahip between culture
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and effectiveness in MNCs, it is observed 62.5% ofittedfective organizationfound

to have regressive culture and remaining 37.5% have preigeesulture. In the case

of effective organization28.57% have regressive culture and remaining 71.13% have
progressive culture. In the caserabst effective organizatioral (100%) of themost
effective MNCsre having progressive culture only and none of them havessiye
culture.

OC and OE Relationship in Joint Venture organization

The relationship between organizational culture and orgdional effectiveness in
JV has been statistically proved with Chi- Square test ofis@amce. It is observed
that all (100%) thaneffectiveJVs found to have regressive culture and none of them
had progressive culture. In the caseeffiective organizationd6.15% of them have
regressive culture and remaining 53.85% have progressitterp of organizational
culture. Similarly in the case ahost effectiveorganizations 91.7% have progressive
culture and only 8.3% have regressive culture. All theseirfiggl point out that
progressive culture leads to effectiveness and convertsrganization in tomost
effectiveone.

With respect to the predominant culture of JVs the findinggated that 40% of
JVs have regressive culture and 60% have progressive eudtnd hence it is concluded
that the predominant culture of JVs is progressive culture.

OC and OE Relationship in Organization having Indian Origin

The relationship between culture and effectiveness inrozgéions having Indian
origin has been proved statistically. With respect to thenidant culture in Indian
organizations it is found that 55.71% have progressiveepaibf culture and 44.29%
have regressive culture. The relationship between OC andnQB&dian corporate,
revealed that all (100%ineffective organizationave regressive pattern of culture.
In the case okffective organization63.63% have indicated the presence of regressive
culture and 36.37% have progressive pattern of cultureaim trganizations. Similarly
with respect tomost effectiveorganizations it is found that 63.33% of them have
progressive culture and only 36.67% have regressive patfasulture.

14. Conclusions Drawn from the Study

From the detailed findings of the study the following conmus emerge. With
respect to the relationship between personal factors afutixes and perceptions of
organizational culture it is found that

= Age of the executive seems to have no influence on the peocepfi either
progressive culture or regressive culture of the orgainizat
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= Educational qualifications of executives clearly influed¢be perceptions of
progressive culture, whereas in the case of regressivarellt is having very
little influence

= Annual income of executives does not seem to influence theepgons of
progressive culture, but cause a definite difference in énegptions of regressive
culture.

= Experience of the executive in the organization seems te bkear and concrete
influence on the perception of both progressive and regeessilture of the
organization.

= Total executive experience, designation and marital stahd domicile area of
the executives seems to have no influence on the percepfitmastoprogressive
and regressive cultures of the organization.

With respect to the influence of organizational factors afoerives on the perceptions
of organizational culture, it is found that

= Type of industry in which the executives work influences tlecpptions of
progressive culture, where as in the case of regressivareutt seems to have
very little influence.

= Type of management of the organization where the execigieenployed seems
to have great influence on the perceptions of both progressid regressive
cultures.

= Ownership of organization such as private limited, pubimited and public
sector seems to cause great difference in the perceptiexsofitives with respect
to both progressive and regressive culture.

= Origin of the organization like Multi National Companies, irtoVentures,
and Indian Companies where the executives employed, seemfuence the
perceptions of progressive culture but do not have influendate perceptions of
regressive culture.

With respect to the core relationship between organizatiounlture and organizational
effectiveness it is found that

= There is a significant relationship between organizatiocalture and
organizational effectiveness in manufacturing sectorsamdice sector industries,
family and professionally managed organizations, puldictéd organizations,
joint venture companies and companies of Indian origin.him ¢ase of private
limited organizations, public sector organizations and®4Nhe results failed to
prove a significant relationship.
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= However the findings of the study clearly pointed out thaigpessive pattern of
culture converts an organization in to eitledfiectiveor most effectiverganization
and regressive pattern of culture renders an organizatioto ia in-effective
organization. As proved by this study, this contention Boleell in all types
of organizations irrespective of their nature, origin, @mgement, and ownership.

15. Suggestions of the study

Most of the organizations in our country have included theesoof their corporate
culture in every facet of their functional areas and try tdiioe its values among
employees, to reap its benefits. But to reap further benefitsw@anease the effectiveness
of organization with the help corporate culture, organaa needs to develop a unique
progressive pattern of culture by incorporating dimensioh progressiveness along
with following aspects:

e The organizational culture should permeate in to everysi@tiand everyday
lives of organization and as well as its employees.

¢ The organization should have an effective mechanism taeatbe value system
of its culture.

e The organization should ensure fairness, equality, iftfegnd accountability in
enforcing and implementing its value system.

e The organization should have a well-defined support systeemtounter moral
and ethical dilemmas while implementing its culture.

e The organizational parameters like performance, invokmimsatisfaction etc
should encourage, reinforce and tied to its own corpordtares.

This mechanism will translate and transform the progressiganizational culture in
to organizational effectiveness.

Further, the researcher feels that similar studies linkirggnizational culture with
organizational effectiveness may be carried out in othee tyf organizations like agro
based industries, cooperative type of organizations, mha&ve not been covered in this
study, to find whether the findings replicate there too.
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Abstract

Tourism is recognized as a major global service industry governed dgvitseof
supply and demand. It has advanced as a concomitant to generalpeeeto

It touches not only the economic fabrics of the society but also has rdedpd
effects on social norms and moral values. The ramification of tourism has
reached out to many sectors of the economy. The explosion of globasrtour
has occurred because of its commercial expediency and of human commtmity
an increasingly leisure-oriented society. That is why more and more caoegpan
involved themselves in the highly skilled business of transporting, accommgdatin
and catering for tourists all over the world.

Introduction

Tourism is no longer a joy ride but a regular and reorientezhysing industry
having a flow of human contacts. The entire gamut of trade mweltactivities seems
to have combined adventure with the element of tourism. iSouwas recognized as
a means of economic expansion after the Second World War asdperceived as
a renewable resource. Government has recognized touridustiy as a consuming
industry and not simply a passive one that generates ecortmengefits. Proponents of
tourist expansion visualize tourism as a harbinger of esoagrowth and modifier of
socio economic inequalities, while the critics have highied various social strains
which are caused by tourist development, examples beirggortdon of indigenous
cultural expressions, conversion of small farmers into evidpour due to high land
cost and associated alienation of land, perpetuation dlrmequalities and erosion of
dignity.

Tourism in India

India is a land of contrasts-from tropics to snows. It is yaaties and strikingly
beautiful and the second most populated and the seventstarguntry in the world.
India has the most ancient cultural heritage. More thangaond million people diverse
in many ways inhabit over 32, 87,782 square kilometers ofridean Soil. The variety
of its scenery, its intensive and equally varied agricelfut’s extremely diversified
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New Dimension of Tourism

TOURISM
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(Raina A.K. and Lodha. R.C., Fundamental of Tourism system,
Kanishka publishers, New Delhi, 2004, p.7)

Characteristics of Tourism

Tourism is a distinct Tourismis a complex Tourism is rather a
activity arising from phenomena and market than industry
joumey and stay relationship
Tourism is a temporary Characteristics It is said to be seasonal as
and non-remunerative of Tourism having features of casual
activity and seasonal
unemployment
o . . . Tourism industry is a
Tourism is a multi- Tourism distinguishes .
service industry
dimensional between tourist and dominated by attitudes
phenomenon general activities of its custormers

(Raina A.K. and Lodha. R.C., Fundamental of Tourism system,
Kanishka publishers, New Delhi, 2004, p.7)
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industry, its big cities and thickly populated areas, itstvapen country side, its ports,
its variety of languages and finally its manifest to relasianith other nations of the
world all of these make India an exciting and fascinatingtidason. Physically, the

mainland comprises of four well-defined regions, namelygieat mountain zone, the
extensive middle section of Indo-Genetics plain togethigh the Brahmaputra valley
of Assam, the desert region and the Southern Peninsula. Thal#yas comprise of
three almost parallel ranges interspersed with large qu@tand valleys some of which
like the Kashmir and Kalu valleys are very fertile, exteesand extremely rich in scenic
beauty. Some of the highest peaks in the world are found sethenges.

There are four main seasons in India.
(i) Winter Season (December-February),
(i) Hot weather Summer season, (March-May)
(ii) Rainy season, South-West monsoon period (June-SdyEem

(iv) Post-monsoon period, known as north-east monsoonogeim the South
Peninsula, (October-November).

Month Foreign Tourist Arrivals (Nos)| Percentage Change

2011 2012 2013| 2012/11| 2013/12
January 568719 622713| 681002 9.5% 9.4%
February | 552152| 627719| 681193| 13.7% 8.5%

March 512152 535613 606456 46%| 13.2%
April 371956 446511 447581 20.0% 0.2%
May 332087| 383439 374476| 15.5%| —-2.3%
June 384642| 405464 433390 5.4% 6.9%
July 466715| 475544 485808 1.9% 2.2%

August 422173| 428490 445632 1.5% 4.0%
September 369821 417478| 411562 12.9%| —1.4%
October 507093| 559641| 556488 10.4%| —0.6%
November| 608178 669767| 701185 10.1% 4.7%
December| 680004 736843 752972 8.4% 2.2%
Total 5775692| 6309222| 6577745 9.2% 4.3%

(Source: India Tourism Statistics 2013)

Table 1 Foreign Tourist Arrivals (FTAs) from Tourism in India dugrbecember 2013
and comparative figures of 2012 and 2011
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Apart from its snow-covered northern fringe, India is getigra hot country. North
and Central India experience the two extremes of climate. doeinber and January,
in spite of bright sunshine it can be extremely cold and fro€2n the other hand in
Western and Eastern India, the cold season is less pronbunbée south India basks
under a tropical climate all the year round.

Performance of Tourism Sector during April 2013

The Ministry of Tourism compiles monthly estimates of FgreTourist Arrivals (FTAS)

and Foreign Exchange Earnings (FEE) from tourism on theslmdsiata received from
major airports. Following are the important highlightsaetjng FTAs and FEE from
tourism in India during the month of April 2013.

Foreign Exchange EarningsPercentage Change

Month (in Rs. Crore)

2011| 2012 2013| 2012/11| 2013/12
January 5593| 5777 8623 3.3%| 49.3%
February | 6646| 7653 8502| 15.2%| 11.1%
March 5507 | 5522 7843 0.3% 42%
April 4518 | 5724 6745| 26.7%| 17.8%
May 4358| 5047 5562| 15.8%| 10.2%
June 4751| 5440 6485| 14.5%| 19.2%
July 5444 7116 8389| 30.7%| 17.9%
August 4620 5734 7260| 24.1%| 26.6%
September 4678| 5748 6652 22.9%| 15.7%
October 5219| 7019 8154| 34.5%| 16.2%
November| 6516| 7941 9723| 21.9%| 22.4%
December| 7039| 8870 10549| 26.0%| 18.9%
Total 64889 | 77591 94487 19.6%| 21.8%

(Source: India Tourism Statistics 2013)

Table 2 Foreign Exchange Earnings (FEE) from Tourism in India dyidecember
2013 and comparative figures of 2012 and 2011

Promotion for Twelfth Five Year Plan (2012-2017)

1. To review the present status of Tourism Sector.
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. To review the implementation of ongoing programme in ur

To formulate the objectives and to suggest strategiespamgrammes to boost
tourism activities and its overall development in the sfatethe Twelfth Five
Year Plan.

. To identify the various tourist destinations in the State suggest measures for

improvement of infrastructure facilities in these areas.

. To suggest policy package for encouraging private s@atotvement in tourism

promotion like hotels, restaurants, transport, etc.

. To identify the neglected areas and groups; gaps, wesésesd bottlenecks and

to take note of the persisting and emerging problems/ situstrelated to the
sector.

. To identify priority areas for development of tourism ithgr the Twelfth Plan

period based on a master plan and to assess prospects sfrtafrnew tourism
products.

. To review connectivity requirements to tourist desimad and suggest measures

to improve connectivity to existing and potential destioas.

. To suggest measures for increasing the period of staydspg by tourists so

as to create more employment and income generating opjitetuand selected
destinations.

To make an assessment of the accommodation requirenfimtksin the star
and budget category and the requirements transportatidnotirer facilities
commensurate with the projected volume of tourist traffic.

To identify constraints which impede the growth of teari and make
recommendations for their removal.

To promote tourism awareness among the people by dévglogistrict
excursion centers, hill stations, opening of amusemerkspatc. by providing
infrastructure facilities for the benefit of the low budgettists.

To identify need for schemes to promote tourism devetpm
To suggest measures for development of water sportscueditare sports.

To take up any other important issue pertaining to thesos@nd suggest suitable
action plan to achieve the desired objectives.
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Tourist Destinations in Tamilnadu State

The State of Tamil Nadu, situated in the southern part of tfteah Peninsula
has over 20 centuries of cultural heritage and historiciBg@mce as some of the most
dynamic dynasties like the Cholas, the Pandayas, the Cheattdb@Rallavas had ruled
this region. Tamil Nadu has been bestowed by nature with @ @oramandel coast
line, as well ashilly regions of Eastern and Western Ghats, kich in diverse plant and
animal life besides scenic beauty. With water resourcas tlee several east flowing
rivers, TamilNadu has the advantage of several water badigse form of lakes,
waterfalls and others besides having some of world’s moautifel natural beaches
along its coastline.

General public in Tamil Nadu is hospitable and communicatelé with outsiders’
in spite of the language barrier. Tamil, the Dravidian laeqggiwhich is the language of
the land in Tamil Nadu is one of the oldest languages in thédyperhaps even older
than Sanskrit.

The foremost of important tourist attractions in Tamil Naalke its impressive
temples, which are true edifices of a great and ancient eukilsrant and lively
even today. Next only to the pilgrimage and heritage locatim Tamil Nadu comes
the scenic beauty of nature in and around the state in the &drforests, wildlife
sanctuaries, hill stations and the long bio-diverse ciwastl These locations provide
immense opportunities for sightseeing, pleasure andrksiga the visitors of various
categories including adventure tourists. Tamilnadu Braris provided a significant
number of service such as -

1. Hotels, Restaurants, resorts and other tourists conglegeoviding
accommodation and / or catering and food facilities to &iari

2. Travel agencies, tour operators and tourist transp@mtaaprs.

3. Units providing facilities for cultural, adventure andldiife experiences to
tourists.

4. Surface, water and air transport facilities for tourists

5. Leisure, entertainment, amusement, sports and health for tourists and
convention/ seminar unit and organization.

34 per cent jump in tourist arrivals compared to previous.y&amil Nadu occupied
the second slot in the country in terms of domestic as welloasidn arrivals by
attracting over 18.77 crore tourists during 2012, 34 pett gamp over the previous
year, when it played host to 14 crore people.



D. S. A. Mehaboob 315

Interestingly, Andhra Pradesh led the pack in domesticigtauwith 20.68 crore
arrivals, but did not make it to the top 10 States in receifargign nationals, according
to an official statement issued by the Union Tourism Depantmé/iaharashtra was
favourite among foreign tourists with 51 lakh arrivals, wdees it attracted 6.63 crore
domestic visitors.

{In Grore}
SECOND IN TOURIST ARRIVAL
PLAYING THE GOOD HOST
20 B e it b
B
|
1[:' b
5 e
0 - ' -
DOMESTIC FOREIGN TOTAL
w12 2010 - 201 - 2012 Source: Tourism Department

Tamil Nadu rose from the third rank in domestic arrivals i1 2@o second slot by
replacing Uttar Pradesh, which has moved down from the fasition to third with the
arrival of 16.8 crore visitors.

The top 10 States in terms of domestic arrivals are Andhrdd3tg Tamil Nadu,
Uttar Pradesh, Karnataka, Maharashtra, Madhya PradeshstRaf, Uttarakhand,
Gujarat and West Bengal. They contributed 84.5 per cent ofedtimtourists’ arrivals
in 2012. Tamil Nadu, New Delhi, Uttar Pradesh, Rajasthan,t\Besigal and Bihar
attracted over one million foreign tourists in 2012. The i@pStates attracted 90 per
cent of total foreign tourists into the country.

Talking to The Hindu, the tourism department official saitf: Tirupati was
the star attraction for Andhra Pradesh, Chennai, Mamallagur Kancheepuram,
Udhagamandalam, Thanjavur, Kodaikanal, Madurai and Ramagam attracted both
domestic and foreign visitors for usAccording to him, most of the foreign tourists
came from USA (3.26 lakh), Sri Lanka (3 lakh), UK (2.90 lakRyance (1.50 lakh),
Malaysia (2 lakh), Singapore (1.9 lakh), Australia (1.4hpand Cannada (1 lakh).



316 Tourism and its Prospects in India

Conclusion

The Earth with all its beauty is for the people to enjoy andl@gnew things.
Travel for the purpose of pleasure is fascinations to mahkmom the prehistoric
time. Leisure with guest for pleasure and recreations theeféor the development
of tourist travel. The increasing material wealth as a tesfiindustrialization and
the development of various modes of the transport fadgliéied organization of travel
paid holidays and leave travel benefits are the basic motorethe development of
tourism in recent years. The impact of tourism a nationalneowy is becoming
increasingly important due to its share in the earnings oéiém exchange, and
generates employment opportunities by the way of promdtiagdy craft and small
scale industries etc. it is concluded that any tourism agrakent are based on three
important things, namely attraction, accommodation argertourist facilities and
services. Finally infrastructure should be made in the evathss model. Arranging
transportation (air, road, rail and water), water supplgcteic power, sewerage and
solid waste disposal and telecommunication. .
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Abstract

Stress is a subject which is hard to avoid. The term is discussed not only
in our everyday conversation but has become enough of a public issue to
attract widespread media attention whether it be radio, television, newspape
magazines, the issue of stress figures everywhere. It is a common mystrésst
comes from various sources and it is comparatively more from occupdtimse
organizational stresses have its impact on Job Satisfaction of the empldyees
also perceived that the job with less stress normally results in good amount of
Job Satisfaction. But, all the occupations are not alike. Thereforejpation

is an important factor to be considered. It is assumed that the quantuness str
faced by the employees of Information Technology Industry is much more tha
the others connected to any other profession and occupation. Therateses
have targeted six major firms in the IT sector. The researchers by adopting
Quota Sampling method has selected twenty five employees from each of the
six companies mentioned above in two cities constituting 300 respondents. The
sampling technique adopted for this study is 'Quota Cum Accidental Sampling’
Method. The factor analysis reveals that at the first level Role Stagn@ish

and Role Expectation Conflict (REC) are contributing to ORS of IT Prajesss;
Personal Inadequacy (PIn), Role Ambiguity (RA) and Resourceckpaacy (RIn),
Inter-Role Distance (IRD), Role Overload (RO), Role Erosion (RE)eRsmlation

(RI), Self Role Distance (SRD), Role Overload (RO-5) and Role Ovdr{g-1)

are contributing at second, third, fourth, fifth, sixth, seventh, eighitith@nd tenth
levels respectively and the factor matrix analysis reveals that at the fiettJeb
Content, Freedom and Opportunities’ and at the second level, 'IndiRgliztions,
Working Conditions and Recognition’ are contributing to Job Satisfactionr of |
Professionals.

Introduction

The modern world, which is said to be a world of achievemeistglso a world
of stress. One finds stress everywhere, whether it be witienfamily, business
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organisation or enterprise or any other social and econawtigity. Right from the

time of birth till the last breath, an .individual is invabig exposed to various stressful
situations. Thus, it is not surprising that interest in tbsuie has been rising with the
advancement of the present century which has been call@djief Anxiety and Stress

Stress is a subject which is hard to avoid. The term is digcugst only in our
everyday conversation but has become enough of a publie itssattract widespread
media attention whether it be radio, television, newspapermagazines, the issue
of stress figures everywhere. Different people have diffevews about it as stress
can be experienced from a variety of sources. If we ask theiams of five different
people, we may likely to get at least five different definisdor the term stress. The
businessperson views stress as frustration or emotiomsibie the air traffic controller
sees it as a problem of alertness and concentration; thednast thinks of it as pure
chemical event.

The concept of stress was first introduced in the life sciermeHans Selye in
1936. It is a concept borrowed from the natural sciences.ivBe&rfrom the Latin
word Stringere stress was popularly used in the seventeenth century to hagdship,
strain, adversity or affliction. It was used in the eightéeand nineteenth centuries
to denote force, pressure, strain or strong effort withreefee to an object or person.
In engineering and physics, the term implies an externaefar pressure exerted on
something with the intention to distort and being resistgdha person or object on
which it is exerted. In psycho-physiology, stress refersame stimulus resulting in a
detectable strain that cannot be accommodated by the srgaamd which ultimately
results in impaired health or behavior. In common parlahogjever, the terms ’stress’
and ’strain’ are used synonymously in a non-scientific manmae popularity of this
concept has dwindled in the physiological field where it west introduced but the
use of stress terminology continues to flourish in psychobldgand social sciences.
(Pestonjee D M, 2009) [1].

The common man today faces stress every now and then, inwadcpf life. Stress
accompanies us wherever we are, wherever we go, like a shiaflaows us. Stress
is so close to each of us that its presence is barely percelvbds become an inbuilt
ingredient of today’s life and this does not mean that in ¢hearlier days, people had
no stress; perchance, they were not aware of it and its impact

The researcher has observed that the stress is identifiecerg endividual’s life
irrespective of age, sex, marital status, education lemel designation. It is a
common myth that stress comes from various sources and dangparatively more
from occupation. These organisational stresses have taahon Job Satisfaction of
the employees. It also perceived that the job with less simesmally results in good
amount of Job Satisfaction. But, all the occupations areIii@.ar herefore, occupation
is an important factor to be considered. It is assumed tleatjttantum of stress faced
by the employees of Information Technology Industry is maobre than the others
connected to any other profession and occupation.
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Today, people from all walks of life are attracted towardest and hence this era is
called asStress Eraor Stress AgeThis era is also called dsformation Technology Era
(IT Era) orinformation Technology AgeT Age) (Rupashree Khubalkar, 2008) [2].

Hence, the researchers wish to explore the relationshipookM¥ole Stressors with
the Job Satisfaction of IT Professionals.

Significance of the Study

The researchers have observed that Indian IT Professjanat®ntrast to similar
professionals in other parts of the world (where the singlept family or the nuclear-
family system is a more common way of life) must be facing amwffionting lot more
pressures and conflicts in their attempts to meet the vagmgcontrasting demands
of work and family roles. The pressures are likely to be higtimarily because of
the Indian socio-cultural context, where the joint-fanslyucture and the extended
family system, with its emotionally loaded familial bondsdaclose-knit character, is
the dominant way of life. Hence, the researchers have fobatthe IT Professionals
in India, about whom not enough data and information is geedrand available, as
interesting source materials for exploring and furnisheg insights into the problems
of organizational role. Indian IT Professionals were cdestd an interesting study
material for one other reason also. It is a commonly known fhat 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 aswh@my levels, rapid
transformation is taking place in the social fabric and albstructure 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, witiims kind of
organisational structure, respond to and cope with the ictsyfind pressures (and
resultant stress) from work? Do these work role stress@e la say in the level of
Job Satisfaction? These are some very pertinent questiangriggered the interest
and attention of the researchers to carry out such a studghwhiil be helpful to IT
Professionals, Employers, IT Industry and the society abaev

Research Problem

It has been observed that present large segment of youngtedugmuth - both men
and women in India including other countries show prefeedodT industry over other
sectors in the society. This may be due to its attractive taopdenefits, respectability
in the society, pleasant and ever young work environmehgrent challenging feature,
tour and travel opportunities, medical reimbursementjdiayl packages and quick
opportunity for career development.

IT profession that is likely to provide the above mentionezhéfits draws the
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maximum number of educated youth both men and women towair(sei growing
demand of institutions offering IT industry based courses the increasing number of
enrolments in them, is sufficient evidence to support thenglaThus, it is no wonder,
that most Indian family as also its prospective employegane IT Profession to be
one of the most suited and respectful profession for bothgdreders. This is more
with respect to the middle-class segment of the populatiwat probably constitute the
largest chunk of the literate and educated population ofdltry) which, in its attempt
to meet economic challenges and acquire the mantle of a moldezral and forward
class, is increasingly allowing its youth irrespectiveltd gender bias to join the work
force, but without enough will or courage (or probably prefey the status quo) to
break the traditionally assigned differential roles of adgr stratified social system.

However, the IT Profession seems to be much attractive, aneat deny the level
of stress experienced by IT Professionals, particulagytidian IT Professionals.

Though many researches carried out earlier to study thesssteenong IT
Professionals, many of them have failed to prove only wol& related stress in them.
Few studies were done to measure the social as well as faindgssrs and many
researches proved the work-family conflicts and familykvoonflicts among them.
But none of the study took place so far by correlating orgdiaisal role stress with the
job satisfaction that too particularly in the field of IT Peskion. In short, the present
study intends to explore the relationship of Work Role Stieswith the job satisfaction
of IT Professionals. This Research Problem has raised tlosvialy questions.

1. What are the levels of Work Role Stress and Job Satisfaction?

2. What is the relationship of demographic factors with orggional role stress
and job satisfaction?

3. What is the relationship of Work Role Stress and Job Satisfacmf IT
Professionals?

Important Concepts

Organisational Role Stress or Work Role Stress

Work Role Stress or Job Stress or Organisational Role Stragsnisrally defined
as the person-environment misfit. When there is misfit of aiviedal’s skills and
abilities or needs in the environment, it threatens theviddal's well being. Strain and
tension occur and stress is the natural result (French, Ré&€obb, 1974) [3]. Work
related stress (produced by such factors such as role aitybigle overload and career
frustration) can provide such strain symptoms as irritgbifatigue, preoccupation,
depression, and anxiety (Brief, Schuler & Van Sell, 1981) [4]

The U.S. Department of Health has defined Job Stress or OwonakStress or
Work Role Stress athe harmful physical and emotional responses that occur vithen
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requirements of a job do not match the capabilities, resesitor needs of the worker
Under this definition it is clear that one can be stressed akwwt just if he/she is
not fully able or trained to do a job, but also if the nature o job is such that it
does not meet his/her emotional or psychological needseciic high demands are
also being placed on him/her, then, this can lead to coreiepressure and stress. In
relation to organisational roles, ten stresses are wontisidering, namely, Inter-Role
Distance (IRD), Role Stagnation (RS), Role Expectation ConfR&C), Role Erosion
(RE), Role Overload (RO), Role Isolation (RI), Personal InadeguPIn), Self-Role
Distance (SRD), Role Ambiguity (RA) and Resource Inadequacy)(RIn

Job Satisfaction

Job satisfaction is an attitudinal concept central to woskchology (Bass and
Barnett, 1972). [5] Bullock (1952) [6] defined job satisfaatias an attitude, which
results from a balancing and summation of many likes andkdslexperienced in
connection with one’s job. Locke (1969) [7] defined job datiion as 'a pleasurable
or positive emotional state resulting from the appraisaboé’s job values or job
experience. According to Wexley and Yukl (1977) [8] jobis&dction is the way an
employee feels about his job. llies and Judge (2004) [9] liefmed job satisfaction
as a latent evaluative tendency of one’s job that accountthéco-variation between
work stimuli and responses is manifested through discnediative states during the
working day.

Seybolt (1976) [10] supported the idea that job satisfact® a function of
the person-environment interaction. Although a numberagtdrs (such as wages,
opportunity for achievement and advancement, securitppamy, management, social
aspects of job, communication and benefits) are relatecetgthsatisfaction, it is the
interaction among these factors rather than any one of thesolation that accounts
for job satisfaction.

In simple terms, Job Satisfaction is the way how people feeluatheir job and its
various aspects. It has to do with the extent to which pedeol 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 determine ¢kaionship between
the stressors of Work Roles and Job Satisfaction of IT Prafeaks. For this, the
researchers have framed the following objectives.

e To study the level of Work-Role Stress and Job Satisfactidit &frofessionals.

e To study the relationship of demographic factors with thfaiMork-Role Stress
and Job Satisfaction.
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e To study the relationship of Work-Role Stress with that of Jaltisfaction of IT
Professionals.

Hypothesis

Based on the above objectives, the following hypotheses fnamed.

e There is no significant relationship between Demographitdfa and Work-Role
Stress and Job Satisfaction.

e There is no significant relationship between Work-Role Stresxd Job
Satisfaction.

Research Methodology

Population

The researchers have targeted six major firms in the IT sewarely 1) Tata
Consultancy Services (TCS) 2) Cognizant Technology Soluf@isS) 3) Infosys 4)
Wipro 5) HCL and 6) Microsoft Corporation India (Pvt.) Ltd.,iag offices both
at two major cities (to have uniformity) namely Bengaluru (Kataka) and Chennai
(Tamilnadu) as the former is considered as the IT Hub of Irahd the later is
equivalently having major IT firms. All categories of IT Conmyaemployees are
included in the population.

Sample

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

Questionnaire
The researchers have designed a questionnaire with tlogvfioll three parts
Part | - Personal Information;

Part Il - Organisational Role Stress Scale (ORS; Udai Parddk) [
Part Il - Job Satisfaction Questionnaire (Shailendra Bjni@2];

Part| - Personal information

This part of the questionnaire consists of questions rejath Demographic Factors
and few other personal factors relevant for the study.
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Part Il - Organisational role stress scale (ORS Scale)

In this part, the researchers have attempted to gathemuafiton in connection with
the Organisational Role Stress. For this purpose, a scdldoarganisational Role
Stress Scale (ORS Scale) containing fifty statements deseiod 983 and standardised
by Udai Pareek was adopted with a slight modification in scali

The researchers have adopted only four point likert scatdrasmgly Agree, Agree,
Disagree and Strongly Disagree. As the respondents areedatiated there is no
room for not answering to any statement. Hence, the scaleesepting "Neither
Agree nor Disagree” i.e., "neutral” is considered irrelevand hence not included.
However, all the fifty questions were adopted with slight ifiodtions to suit the present
study but grouped under ten classifications as Inter-Rol¢éaBig, Role Stagnation,
Role Expectation Conflict, Role Erosion, Role Overload, Rolealsmh, Personal
Inadequacy, Self-Role Distance, Role Ambiguity and Resouneeldquacy. Udai
Pareek himself suggested these ten classifications.

Part - Il Job satisfaction questionnaire (JSQ)

This is the third and last part of the questionnaire. Thid to measure the
Job Satisfaction level of the respondents. For this, theamebers have used the
guestionnaire called the Job Satisfaction Questionnairesisting of 20 statements
developed and standardised by Shailendra Singh. The afiguestionnaire have five
points namely 1, 2, 3, 4 and 5 to represent the agreement @sfect to satisfaction
about the statements as Very Dissatisfied, Dissatisfiediréle®Batisfied and Very
Satisfied respectively. But the researchers have made admaalyje with respect to the
scaling though he has adopted all the statements as it is ppou likert scale is adopted
to measure the responses as Very Much Satisfied, Satisfieshti3ified and Very Much
Dissatisfied. There is no scale to represideutral so as to obtain compulsorily the
responses for all the statements.

Reliability Test

In order to test the reliability of the questionnaire croctbalohpa test was carried
out and the value came to 0.761. Hence it can be concludethin&bol designed and
used for this study is reliable.

Analysis of Data

For the purpose of analysis chi-square test, correlatiatyais, factor analysis has
been used. The detail of analysis is as follows.

Level of Organisational Role Stress and Job Satisfaction

The following table shows the level of organisational rdless and job satisfaction
of IT Professionals.
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Levels | Organizational Role StressJob Satisfaction
Frequency % Frequency, %
High 51 17 258 86
Moderate 249 83 36 12
Low — — 6 2
TOTAL 300 100 300 100

Table. 1 Level of Organisational Role Stress and Job Satisfactioi &frbfessionals

It is clear from the above table that 4/5th of the respondeahtst is, 83 % are
experiencing moderate level of organisational role staeskonly less than 1/5th, that
is, 17% of the respondents were found to be experiencing lbigh of organisational
role stress. Itis to be noted that there is no one experigrnom level of organisational
role stress.

The above table indicates that more than 4/5th of the resgpaadre highly satisfied
and only 12% of the respondents come under the category ofratady satisfied with
their job. Though not considerable, 2% of respondents wepereencing low level of
job satisfaction.

Testing of Hypothesis

To study the relationship of demographic factors with tHalvork Role Stress and
Job Satisfaction, the following hypothesis is formulated.

There is no significant relationship between Demographic Faors and
Work-Role Stress and Job Satisfaction.

Chi-Square Test

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

The chi-square analysis showed that there exist a signifiedationship of age,
gender, marital status, family type, family size, desigmgtexperience, remuneration,
working shift, spouse working status and nature of spousek waith that of
organisational Role stress of IT Professionals. But thers exi significant relationship
of educational qualification and working hours with that ajanisational Role Stress
of IT professionals.

The chi-square analysis showed that there exist a signifiedationship 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, experiencegureration, working shift and
spouse working status with Job Satisfaction of IT Professm



T. Mohamed llyas and V. Mahmudul Hasan 325
S No. | Factors Compared Value | Degrees ofl Significance
Value | Freedom
1 | Age &ORS 42.145 3 0.000
2 Gender & ORS 6.065 1 0.014
3 Marital Status & ORS 10.461 3 0.015
4 Family Type & ORS 19.954 1 0.000
5 Family Size & ORS 17.374 2 0.000
6 Educational Qualification & OR$ 3.160 5 0.675
7 Designation & ORS 16.191 4 0.003
8 Experience & ORS 27.540 4 0.000
9 Remuneration & ORS 23.753 4 0.000
10 | Working Hours & ORS 4.923 2 0.085
11 | Working Shift & ORS 21.233 4 0.000
12 | Spouse Working Status & ORS | 2.594 1 0.107
13 | Nature of Spouse Work & ORS | 11.073 3 0.010
Table. 2 Demographic Factors and Organisational Role Stress
S. No. | Factors Compared Chi-Square| Degrees | Significance
Value of Freedom
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

Correlation Analysis

Relationship between Organisational Role Stress (ORS) antbb Satisfaction (JS)
This is another important objective of the present study nd the relationship

between organisational role stress (ORS) with job satisfac{JS) of the IT

Professionals. For this objective the following hypotkasas formulated.

There is no significant relationship between organisatiora stress and

job satisfaction.
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In order to test the above mentioned hypothesis, correlaitalysis and paired
samplet-test was applied. The following table shows the summanafetation and-
test. Since the level of significance in casetdést is less than 0.05 Ho is rejected.
Therefore it can be concluded that there is a difference énntlean value between
Organisational Role Stress (ORS) and Job Satisfaction (JS).

As far as correlation between Organisational Role StressJabhdSatisfaction is
concerned there exist a correlation = 0.129) at 0.05 significance level and as
the significance level is less than 0.04, is rejected. Hence, it can be concluded
that there exist a significance relationship between Osgdional Role Stress and Job
Satisfaction.

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

r Sig. t Sig.
value | Level | value | Level

1 | Organizational
Role Stress (ORS) 125.01| 6.77
0.129| 0.026| —81.396 | 0.000
2 | Job
Satisfaction (JS) | 63.27 | 12.05

Table. 4 Relationship between ORS Segments and Job Satisfaction
Factor Analysis

In order to analyse the data further, factor analysis wasethout to know the
inter correlations between factors studied and to analysmg the factors which of the
factors contribute to the maximum.

Factor Analysis was carried out for Organisational Role sStreonsisting of 50
factors and Job Satisfaction consisting of 20 factors.dfabalysis for Organisational
Role Stress.

Table. 5 shows the result of factor analysis for organisafioole stress. Table. 5
shows that the extraction dhitial Eigen Valueby adopting Principal Component
Factoring Method. It is clear from the above table that amibreg50 variables, only
ten factors whose Eigen values are more than one is selddtedactors are Inter-Role
Distance (IRD) - 1, Role Ambiguity (RA) - 1, Resource Inadequdin] - 4, Resource
Inadequacy (RIn) - 2, Role Ambiguity (RA) - 2, Personal Inadegu@In) - 1, Role
Erosion (RE) - 1, Personal Inadequacy (PIn) - 4, Role AmbigiR#) - 5 and Personal
Inadequacy (PIn) - 2.

Factor matrix calleRotated Component Matriwas used to know that among the
ten variables, which variable correlates very much and donsidered as contributing
factors for the organisational role stress of IT Professi®on hierarchy basis.

Table. 6 shows 10 different levels consisted of group ofdiectvhich contribute to
the Organisational Role Stress (ORS) of IT Professionals.fdllmving table explains
in detail these group of factors classified in 10 levels wtdok named based on some
common feature exist among the factors come under each.group
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Level 1[ Role Stagnation (RS) and Role Expectation Coflict (REC)]

(=]

Contributing Factor Value | Factor Explanation

ROLE STAGNATION (RS) - 1 —0.687 | No learning scope in the present jo
to hold higher positions.

ROLE EXPECTATION CONFLICT 0.685 | Inability to satisfy conflicting

(REC)-1 demands of people.

ROLE EXPECTATION CONFLICT —0.679 | Variation in the expectations of

(REC)-4 seniors and juniors.

ROLE EROSION (RE) - 1 0.648 | Reduction of importance of the
Present Role.

ROLE STAGNATION (RS) -2 —0.583 | Preoccupancy in the present role
hinder in accepting higher
responsibility.

ROLE STAGNATION (RS) - 3 0.560 | Non-Availability of time and
opportunities for self-preparation to
face future challenges of the role.

ROLE EXPECTATION CONFLICT 0.547 | Inability to satisfy conflicting

(REC) -2 demands of peers and juniors.

INTER-ROLE DISTANCE (IRD)-1 0.536 | Interference of work role in family
role.

ROLE STAGNATION (RS) - 4 0.502 | Scope for personal growth.

Level 2[Personal Inadequacy (PIn)]

Contributing Factor Value | Factor Explanation

PERSONAL INADEQUACY (PIn) -4 | —0.787 | Preparedness pertaining to role.

PERSONAL INADEQUACY (PIn) - 5| —0.750 | Required training and preparation f
the present role.

PERSONAL INADEQUACY (PIn) - 2| —0.733 | Required skills to discharge
responsibilities.

PERSONAL INADEQUACY (PIn) - 3| 0.638 | Required training for the role.

PERSONAL INADEQUACY (PIn)-1| 0.632 | Required knowledge to discharge
responsibilities.

SELF-ROLE DISTANCE (SRD) - 2 0.603 | Lack of opportunity to use the
obtained training and expertise.

RESOURCE INADEQUACY (RIn - 3)| 0.515 | Lack of required no. of colleague to
work with.

RESOURCE INADEQUACY (RIn-2)| 0.500 | Lack of resources to be effective in

the presentrole.
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Level 3[Role Ambiguity (RA) and Resource Inadequacy (RIn)]

Contributing Factor Value | Factor Explanation
ROLE AMBIGUITY (RA) -4 0.796 | Vagueness and unclarity exist in role
ROLE AMBIGUITY (RA) - 5 0.726 | Lack of priorities in the role

RESOURCE INADEQUACY (RIn) - 4 —0.691 | Worry with regard to lack of
necessary facilities

RESOURCE INADEQUACY (RIn) - 2| 0.614| Lack of resources to be effective in
the present role

ROLE AMBIGUITY (RA) -1 0.597 | Unclarity about scope of role

D

ROLE AMBIGUITY (RA) - 2 0.583| Unclarity about responsibilities of role
SELF-ROLE DISTANCE (SRD) -3 | —0.583 | Doing work without interest

RESOURCE INADEQUACY (RIn) -3 0.534| Lack of required no. of colleague to
work with

Level 4[Inter-Role Distance (IRD)]
Contributing Factor Value | Factor Explanation
INTER-ROLE DISTANCE (IRD) - 3 0.822 | Role Interference in Family

INTER-ROLE DISTANCE (IRD) -4 | —0.730 | Interference of organisational
responsibilities in extra-organisational
roles

INTER-ROLE DISTANCE (IRD) - 5 0.725| Lack of time for family and friends
due to heavy work role

INTER-ROLE DISTANCE (IRD) - 2 0.679| Lack of time to spare with society

and religion
Level 5[Role Overload (RO)]
Contributing Factor Value | Factor Explanation
ROLE OVERLOAD (RO) - 2 0.760 | Impact of work load on quality
of work
ROLE OVERLOAD (RO) - 3 0.640| Burdened with too much responsibility
ROLE OVERLOAD (RO) - 4 0.608 | Need for role reduction

ROLE EXPECTATION CONFLICT 0.507 | Non-fulfillment of contradictory
(REC) -5 expectations of different people
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Level 6 [Role Erosion (RE)]

Contributing Factor

Value

Factor Explanation

ROLE EROSION (RE) - 4
ROLE EROSION (RE) - 5
ROLE EROSION (RE) - 3
ROLE EROSION (RE) - 2

0.794
0.780
0.779
0.559

Under utilisation of capabilities
Non-challenging role
Under responsibility in the present role

Many functions of the present role wrong
delegated to others

ly

Level 7[Role Isolation (RI)]

Contributing Factor

Value

Factor Explanation

ROLE ISOLATION (RI) - 4

ROLE ISOLATION (RI) - 2
ROLE ISOLATION (RI) - 3

0.704

0.672
—0.558

Non-participation in decision
making and problem solving

Lack of interaction between different role

No consultation between different roles

Level 8[Self-Role distance (SRD)]

Contributing Factor

Value

Factor Explanation

SELF-ROLE DISTANCE (SRD) - 4

SELF-ROLE DISTANCE (SRD) - 5

—0.776

0.734

Lack of freedom in defining present
role as per employees wish

Conflict between values and role

Level 9[Role Overload (RO)]

Contributing Factor

Value

Factor Explanation

ROLE OVERLOAD (RO) -5

—0.614

Feeling of overburden in role

Level 10[Role Overload (RO)]

Contributing Factor

Value

Factor Explanation

ROLE OVERLOAD (RO) - 1

0.607

Feeling of heaviness in workload

Table. 7 Factor Matrix for ORS - 10 Levels Explained
The above table reveals that at the first level Role Stagné®8hand Role Expectation
Conflict (REC) are contributing to ORS of IT Professionals; Peasthadequacy (PIn),
Role Ambiguity (RA) and Resource Inadequacy (RIn), Inter-Rokdice (IRD), Role
Overload (RO), Role Erosion (RE), Role Isolation (RI), Self Rolsténce (SRD), Role
Overload (RO-5) and Role Overload (RO-1) are contributingestond, third, fourth,
fifth, sixth, seventh, eighth, ninth and tenth levels retipely.

Factor Analysis for Job Satisfaction (JS)

The following table shows the result of factor analysis oo $atisfaction.
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Total Variance Explained

Extraction Sums of Squared
Initial Eigenvalues Loadings stion Sums of Squared Loadin

%of Cumulativ %of Cumulstiv %of Cumulativ
Componen| Tetsl |Veriance| &% Total |Variance | e% Total [Varignce | &%

1 11781 | 58.507 | 568907 | 11.781 | 58207 | 58.807 | 7.706 | 38.529 | 38528
1128 | 5828 | 84535 | 1128 G828 | 84535 | 5201 | 28008 | B4535
808 | 4540 88078
B39 4193 Ta.I68
87| 3355 78823
B87T | 2588 | 79808
B2y 2814 2222
47T 2383 | 24608
43| 2171 | 88778
A1 2056 | 284832
A8 1891 80723
344 1721 | 92444
282 1408 93883
288 1330 85184
23| 1181 56384
24| 1072 | 97438
183 415 | 95.251
A28 839 | 88280
A20 802 | 99.492
20 102 08 100,000
Extraction Method: Principal Component Analysis.
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Table. 8 Factor Analysis (Initial Eigen Value) - (Job Satisfaction)

Table. 8 shows that the extractionlaftial Eigen Valueby adopting Principal Axis
Factoring Method. It is clear from the above table that amitreg20 variables, only
two factors whose Eigen values are more than one is selettesl factors are JSQ-2
(Freedom in Work) and JSQ-14 (Variety of Task in the Job).

Factor matrix calledRotated Component Matriwas used to know that among the
two variables, which variable correlates very much and ttursidered as contributing
factors for the job satisfaction of IT Professionals on &iehy basis.

Table. 9 shows 2 different levels consisted of group of fiectehich contribute
to the Social and Family Role Stress (SFRS) of IT Professiondig following table
explains in detail these group of factors classified in 2lkewdich are named based on
some common feature exist among the factors come under eagp. g

Table. 10 showing the factor matrix analysis reveals thahatfirst levelJob
Content, Freedom and Opportunitiesd at the second levelpdustrial Relations,
Working Conditions and Recognitioare contributing to Job Satisfaction of IT
Professionals.
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Exctraction Method: Principal Comiponent Anshyesis.
Rotation Method: Warimsss with Kaissr Momnalization.
a. Rotation conwearngsed in 3 iterstions.

Table. 9 Factor Matrix (Rotated Component Matrix) (Job Satisfaction)
Recommendations

It is a known fact that very few IT companies have done angsunbstantial to
tackle the problems of stress at the workplace, family emvivent and society in
general. Overemphsising the achievement oriented woitkiresl and simply linking
employee motivation with material incentives may not als/acreases job satisfaction
among employees. The stress factor is intangible and cabeoguantified so
easily, and thus neglected. It is a great hidden cost for tmpanies. In recent
times, many companies are waking up and are taking stresssasi@is concern
for their employees. Traditionally, organisations usedetiier conduct exclusive
stress management workshops or just generally integratgtht employee training
and development programmes apart from redesigning of humsource policies,
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Table. 10 Factor Matrix for Job Satisfaction - 2 Levels Explained

training programmes exclusively for women employees tcecefih their traditional

roles, medical examination, redesigning and redistriloutif roles to reduce overload,
time-management techniques, work-life and family-lifeegration programmes, work
autonomy to knowledge workers, breaks during working hgan@viding non-pressure
environment, helping the employees in career planningsgming clear roles and
responsibilities, encouraging participation in decismwaking, providing opportunities
for social interaction, providing moral education, holglifamily day, job enrichment
and supportive supervision (immediate boss or team leadddayl the need for
continuous monitoring and implementation of new and updlateervention techniques
has been widely recongnised. Infosys Technologies Ltds, dleeady adopted a 24
hour hotline for its employees who are suffering from degias to access and get
counseling from psychiatrists. Infosys has also devel@pgpkcially designed program
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for employees’ well-being, called '"HALE’ (Health Assessméifestyle Enrichment).
The programme helps in reducing absenteeism and psychal®iress in workplace.
Wipro runs a programme called 'Mitr’ (Friend), which takeare of physical and
emotional well-being of its employees. The programme weslformation of trained
workgroups offering counseling and assistance to the egrepl®in need. Other such
programmes are as under.

De-stressing programmes like yoga, gym and spa sessiomaTdbal Systems, a
global provider for learning and talent management systeased at Hyderabad, has
initiated this. It is a practice there that every alternadésday a masseur comes to
the office to give a neck and shoulder massage to all thossteegd for the service.
The total cost of service is borne by the company.

Infogain Corp., a California based business consulting firntkwprovides product
engineering and IT solutions has an enclosed area, calledhtit’, on the terrace of
its offices in Noida, near New Delhi, where its 650 plus empls/ can do aerobics,
yoga or listen to music thrice a week. Infogain has also tgdith a concierge service
which takes care of bill payments, movie ticket bookingayét plans, gift deliveries
and so on, for the employees at a nominal rate. For most ofttvéces Infogain Corp.
reimburse the amount.

Xansa, the UK based outsourcing and technology firm whichoffaces in Noida,
Kolkata and Chennai has meditation, counseling, yoga andenghmes on its intranet
as stress bursting tools. These games are designed to ers@ne skills and increase
concentration.

Directi Group has introduced dance as a way to de-stressa 8atructor takes the
seession with 70-80 members. Participating with frienakfamilies as trekking group
in treks, in and around Mumbai to de-stress.

In today’s organisations, the knowledge workers are notelgesatisfied by
monetary aspects like high salary, incentives and perks. ekample, in case of IT
industry, non-monetary aspects like working environment eareer prospects are not
only crucial but critical for employee satisfaction and imation. An organisation’s
working environment and culture are highly reflected by ttress levels among its
employees.

Few other organisational level offerings in connectionhwstress management
include flexible leave arrangement (career breaks, pat-genployment, marriage
leave, parental leave, maternity leave, paternity leavk l@reavement leave), flexi
working hours (including flexi working day and flexi work ptace. flexible location
and e-working concept using telecommunication facilitgl amtual teams), compressed
work week (which allows employees to complete their task ifevaer days than a
full week), job sharing (facilitates two or more people shgrone full time position
so that each is working part-time), part-time work, childecarrangements (vacation
child care programmes, child care referral services, otéle network, work-based
child care for nursing mothers, family room and telephoneeas), library access to
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read light, non-work oriented fiction and poetry, providielger care, gym subsidies,
in-house store/services, arranging vacation trips, cotimly stress audit in the work
place, biofeedback in which electronic monitoring of ploysgical processes such as
heart rate, body temperature, blood pressure and musdemerbrain waves and
stomach acid, imagery (by imagination of a scene, place entethat is peaceful,
restful, beautiful and happy), hypnosis by expert and imijoig working conditions
and ergonomics (Ergonomics is related to the physical apchasogical relationships
between people and their working environment. Ergononyicdsigned components
and devices such as, office furniture, key boards and comgptigps in reducing
number of work related disorders). It is recommended thaiThCompanies at their
level should try to diagnose the root cause of stress andttiea rectify the problem
from its origin. Unrealistic targets, communication gapd aegative motivation which
are some of the root causes, should be avoided. It is advistetd rstick with one or
two techniques known to them or practiced in their firm ratlhés suggested to try
other alternatives mentioned above depending on the bagicenand root of stress. It
will work out and as an organisation it can manage the saessir However, all the
factors that cause stress among employees may not be talliedbr the organisation
like recession, social demands or other employees’ perbeas Moreover, the causes
and effects of stress are often different for different esypks. So, along with the
organisational level programmes, it is important for thgamisations to build awareness
and encourage employees to adopt stress management teshatdheir own individual
levels. It is also quite evident that any organisationaklemtervention technique
is not without limitations in terms of ensuring a long termatky stress-free work
environment for its employees. Infact, the role of orgatnise in stress management is
more of a facilitator than anything else. Therefore, mamggtress should be an equal
responsibility of the individuals as well.

An individual cannot change the world, but he can changedastions to situations
by changing himself. Understanding the individual stres®llis the first step towards
successful stress management. It involves recognisingttessors or the factors that
causes stress and affects health. Employees have to ideatifiin stress symptoms
and relate it with the stress situation they are going thinouBifficulty in sleeping,
frequent burst of anger and depression are common stregg@ys related to various
stress situations. Recognising the stress symptoms canpkelple to keep stress
from snowballing to chronic from an acute stage. It may alsopt them to adopt
life styles techniques of stress management and seek rhédipawhen it becomes
necessary. So, once the stress level is understood, ngxisste select a suitable
stress management technique. There are several techoitgtesss management today
which includes anything from yoga to aromatherapy. Yogdunes postures (asana),
breating (pranayama), and meditation (dhyana). It helpstease the body awareness,
releases muscular tension and increases coordinatioeéetwind and body. Another
technique getting popular is the ’laughter therapy’. No oae deny that ’laughing is
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the best medicine’. In this 21st century life has become &b, too mechanical and
somewhat over materialistic, people often forget to lauglke must adopt humor as a
part of our life to reduce stress. Simply, inculcating a gahkabit of being organised
and managing time by prioritising tasks according to theipartance takes a lot of
pressure out of our daily lives. Besides, every individua taunderstand his own
strengths and limitations and should not strive beyond &pscity. Adopting a healthy
lifestyle means proper diet, routine sleep, regular egesiand taking some time out
for ourselves for the things that we like. But on the other hdaking to smoking or
drinking may temporarily help one to cope with stressfulaiions but at the same time
they do serious damage to our health in the long run.

Use of simple stress busters like listening to music, deegathing, drinking
sufficient water, indulging in leisurely activities and lnids, stop worrying and remain
positive, taking breaks, talking with closed ones, playsngple games on computer
or cell phones, reading and sharing jokes with colleagues faends, taking a
shower, if possible, body massage and meditation (Mamagé?/Recitation of Holy
Books, Recitation of Sacred Books) provides quick relief iesgful situations. It is
recommended that the IT Professionals as individuals captaghy one or more of
the above mentioned techniques to reduce the stress lévisl.alfact that the above
mentioned techniques are though simple stress manageewmtiques 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 it stress.

Conclusion

The most important thing for individuals to remember is 8tegss is created by people’s
reactions to situations, rather than the situations themseThe growing stress among
IT employees in recent times has reached to an alarming ésvigldicated by various
studies. Workplace stress is not only a threat to the indalidhealth of employees
working in IT companies but also brings down the organisetigoroductivity in the
long run. Managing stress in growing economies like Ind&t tbo in a sector like IT
industry has become quite a challenge as there is a mismataleén existing health
infrastructure and the pace at which IT industry is expagdirhe Government and the
policy makers have to assist the IT companies in bringinggent rules and guidelines
for the organisations and develop adequate health infictsiie inside the companies as
well as outside the company’s compound. The thrust shouhddye towards promoting
preventive healthcare practices.

The IT companies should consider its employees as its viduakset. Each
and every employee working at different capacities playsnaportant role in the
development of the organisation. Therefore, understandiccommodating and giving
sympathetic approach to manage the IT employees’ strelssestiinly increase the job
satisfaction among them and in turn organisational pradtcand effectiveness will
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improve.

No organisation and individual remain silent under strdssituation. The study
will help the IT firms to realise the relationship exist beémeorganisational role stress
and job satisfaction. Similarly, no organisation espécih IT company can attain the
milestones without a satisfied workforce. Hence, it is atrtghe to introduce suitable
stress management programmes at the organisational ledddranging improvement
in the existing stress management programmes and theret®aging job satisfaction
that will lead to increased productivity, improved relatships both on and off the job,
better team work and communication, improved morale, teteof valued employees
and what not? At the individual level, employees working Tncbompanies should be
much aware of their stress levels, be more concerned abeuthalth and practice
healthier lifestyle so as to be a part of developing Indialidis competitive advantage
in the global economy is substantially dependent on its gamd productive working
population. But this advantage may not remain sustaindldreiss and its implications
are not addressed immediately with seriousness.
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Abstract

The purpose of this study is to determine the relationship between High
School students’ cognitive development levels and their profiles (agedey,

and academic achievement) using the Cognitive Development Test (CDT) in
Thirupattur Educational District of Vellore Revenue District in Tamil Nadu.
The subjects (N = 600) were drawn from 9th and 10th standard studénts o
government, government aided and private schools in this district. While
significant relationships were not found between students’ cognitivelalgments

and their genders and ages, a relationship was found with academiceanbigv

Introduction

Cognitive growth is considered as a highly desirable edacatigoal, and many
curricula are designed to develop students’ particulanitivg skills. The meaning of
cognitive development can be defined as students’ undeiatatevels of the concepts
or principles, students’ operational stages; the conapégational stage or the formal
operational stage, and thinking abilities. Several redeas have studied different
subjects such as planning and developing instructionarpros, classroom activities,
laboratory activities, teaching materials, measurenassessment methods and pre-
service teacher education strategies for the purpose @la@ng students’ cognitive
thinking abilities.

Aim of the Study

The aim of the study is to determine 9th and 10th standard $egbol students’
cognitive development levels by using standard test base®iagetian theory and
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to reveal the relationships between students’ cognitiveeld@ment levels and their
profiles (age, gender, and science achievement) in Thitupatlucational district of
Vellore revenue district.

Subjects

The subjects were 600 nineth and tenth standard studentshwols chosen
to reflect a cross-section of middle to high socio-econoreiels at government,
government aided and private high schools in Thirupattucational district of Vellore
revenue district in Tamil Nadu, India. Within these schotihe participating students
were chosen using random selection from the classes. WHl¢580%) subjects were
males, 300 (50 %) subjects were females. Students’ ageseanedn 160 and 185
months, mean = 170 months, and standard deviation = 16.5hs0Al participants live
in the rural areas. The economies of these cities are maatkydoon agriculture. Private
schools are also different from the government schools wsatime points. Students
in these schools come from socially and economically higissland pay quite high
tuition fee. Technical and physical environments of thedesls are well designed,
classrooms are not crowded and teachers are employed fgraass. They follow the
same curriculum (samacheer kalvi) with the government aveignment aided schools
developed by the government of Tamil Nadu.

Although government schools are very common all over thdysarea, there are
also private schools. However, the government tries to avgthe numbers of these
schools in village by financially supporting all successfwidents.

The reasons for this particular selection of high schoaletds are:

e According to the Piaget’s theory, 9th and 10th grade middleosl students
should be in transition between concrete and formal opmrakilevel such
that instructional strategies in schools have substaetfatt on their cognitive
development.

e Students come across many new concepts for the first timé atnet 10th grade
and their knowledge is limited. Therefore, they could beested to directly use
their thinking abilities while answering the questions.

Developing and validating the instrument

The questionnaire comprises of 20 context questions. Tke 2D questions
were multiple choice and the 21st and 22nd questions are-@paged. The concrete
operational part consists of 7 questions: seriation, 3tegures classification, 2 questions
and conservation, 2 questions. The formal operational @artprises 15 questions:
probability reasoning, 5 questions; proportional reasgnil questions; combinatorial
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reasoning, 2 questions; correlational reasoning, 2 questicontrolling variables, 2
guestions and hypothetical reasoning, 3 questions.

Data Analysis

The questionnaire comprises of 20 context questions. Tke 2D questions
were multiple choice and the 21st and 22nd questions are-epéed. The concrete
operational part consists of 7 questions: seriation, 3tegures classification, 2 questions
and conservation, 2 questions. The formal operational gartprises 15 questions:
probability reasoning, 5 questions; proportional reasgnil questions; combinatorial
reasoning, 2 questions; correlational reasoning, 2 questicontrolling variables, 2
guestions and hypothetical reasoning, 3 questions.

0 — 6 points = concrete 2A;

7 — 14 points = concrete 2B5;
15 — 20 points = formal 3A4;
21 — 22 points = formal 3B

In this way, each class and school's score was calculated.scripéive and
basic statistical methods were then used to determine tebdition of students’
development levels regarding stage and sub-stages, gendestage cross tabulation,
percentage of students’ answers in the concrete and fonestigns by school type.

Findings

In this part, the distribution of subjects’ gender, devetegmtal levels in respect of
stages and sub-stages, gender and stages cross tabutatiperaentage of students’
correct answers in the concrete and formal questions regpsthool type, is given.
Relationships between cognitive development and studprailes were investigated
by means of SPSS. Table 2 shows the participant’s cognigveldpment levels and
sub-levels.

One-way ANOVA was used to determine differences betweetesiis’ cognitive
development levels and their ages.ratio (F(4,437) = 0.491,p > 0.05) shows that
there is not a significant difference between their age aeil tdognitive development
levels. Subjects’ science achievement scores were detedmising the standard test
results.

In the study area, almost all science teachers do not setaweai papers for their
students’ assessments. Since the purpose of these tesdgrsepare their students for
the board exams, they usually use the model / revision exReading ability, validity
and reliability of these standard tests are done profealyoly the experts. Therefore,
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government, government aided and private school teaclsershese types of tests to
assess their students’ achievements in schools. For tify,stve obtain students’
academic achievement test results from each course teactier samples. Subjects’
academic achievements in the schools and their cognitivelofgment levels in the
CDT were investigated with one-way ANOVA test. Students’ ritige development
levels and science achievement scores showed that signiélifeerence( F'(4, 437) =
39.05, p < 0.001) were found.
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Social Reform Movement in Andhra Region (1848-1919)
A Brief Historical Study
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The social reform movement got vigorous in the later partathentury in Andhra
region under Kandukuri Veeresalingam Pantulu - the crusafle'omen rights. He
advocated the rights of women in widow remarriage and citiggexamples of Vedas,
Simrits and Puranas. The research article critically aresythe services rendered
by Veeresalingam to women in particular and society geneltahlso examines the
challenges faced by him in organizing the widow marriagesaher social reforms.

He was a pioneer in social reform, in journalism and liter@atuHe had much
distinction to his credit. He was born in Rajahmundry in 184&i fairly prosperous
middle class family of Niyogi Brahmins. He started his ca@edunior Assistant in the
Government School at his birth place Rajahmundry and reaghed the fellow of the
University of Madras.As a first step in social reform Veehlegsmm and his youthful
friends tried their hand at comparatively minor measuresasfial reform like post
puberty marriages for girls, inter dining and inter mareagmong the different sects
of the Brahmin community and disposal of dead bodies in moggemc way. The
results were too encouraging.

The unnatural practice of enforced widowhood had led théegpom to evils like
abortion and infanticide. He invoked the authority of Vedasmiritis and the Puranas
and cited the story of Arjuna marrying the widow. The studeartd the youth of the
locality gave a hearty response to his exposition of the lprotand rallied vigorously
in his support, even though the social pressure againstatteainpts were there. He and
a few of his trusted friends formed themselves into an agneeip called the Widow
Remarriage Association (WRA). Two liberal minded gentlemendye Baru Raja Rao
Pantulu and Pydah Ramakrishnaiah of Kakinada visited Rajatirguand promised to
help them up to Rs. 30,000 when the need arose. This givestebgiesdt to the crusader.
Veeresalingam plunged in to vigorous propaganda campaity®9 in favour of widow
remarriage began which had its effect on the youth of AndRaents and guardians
of young virgin widows from different places approached horsee if he could do
something. The forward looking sections of the communitifeldahis initiative and
courage [1].
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The idea of widow marriage was first applied by him to the higbastes, the
Brahmins and the Vaisyas in particular. One reason for it imiighthat it was most
needed among them. Enforced widowhood was practicallyamkramong many of the
lower castes. The first widow remarriage took place in Bengthe year 1856 shortly
after the passing of the Widow Remarriage Act of 1856.It wdevieed by Bombay
and Rajahmundry in 1869 and 1881 respectively because afitieives taken by the
great reformers like Ishwar Chandra Vidyasagar, M.G. Ranadé/aeresalingam [2].
There was a near total boycott by all the functionaries oihtlagriage ceremonies; like
Vedic priests, Brahmin cooks, the drummers, trumpet -blevaed others. Due to lack
of cooperation from the orthodox people, there was a feautdreak of violence and
disorder at the time of wedding procession. But everythingtvedf according to the
expectations , with no untoward incidents due to couragetaps taken by him.

Veeresalingam depended on two friends who stood by him ¢firdhick and thin

- Pydah Ramakrishnaiah, a merchant prince of Kakinada and/Baga Gavarraju, a
close companion of his, who were ready to face any consegqu@nd/eeresalingam
sake. The local government, despite the British traditionarf-interference in religion
and social matters, were helpful to Veeresalingam in mamimg law and order. The
District superintendent of Police a British Officer was prése person at the function,
beside posting a posse of sixty constables to guard the lamasthe procession. This,
was of course, in addition to the battalion of local studevite were already there to
take care of theiMaster.

Letters of ex-communication went out form the Sankarachdoyall hiserring
disciples. Some of them promptly expressed their regret@onchise to behave in
accordance with the social order. Over thirty families wafiected this way. No
less a person than Pydah Ramakrishnaiah, who had virtuadlpded these marriages
and provided for the upkeep of these couples, lost his nemdeveent through the
Prayaschittam ceremony. Following these incidents, tha® a lull on this front for
some months. The general atmosphere was not very condosnenm marriages. In
the late summer of 1882, Veeresalingam visited the city oflfda , with his wife and
the newly married couples, on the invitation of Chentsal RgmarAfrom meeting like-
minded friends and presenting the young couples to thencalgmrties, he gave a few
lectures. It was a passionate address that he deliveree iarttlerson Hall of Madras
Christian College [3].

Veeresalingam returned to Rajahmundry in1882 itself to lafr teaching at the
Government School by day and the poor boys’ school at nigistotther works includes
the editing of Viveka Vardhini (a mouth piece to propagateitieas started as a monthly
in 1874 later converted in to fort-nightly and monthly, diatinued in 1890) and the
writing of books. By the middle of 1884 he had the satisfactirarranging ten
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widow remarriages including two Vaisyas couples and Brakmiite had the unstinted
cooperation of his wife, Rajyalakshmamma who worked as gist fiand in all these
matters. In one of the marriages, she had even to fetch dgnkater from the Godaveri,
at a distance of a mile from their residence. The message dfnByaSamaj from
Bengal reached Andhra region through the speeches of Keshamd@hSen and the
teachings of Raja Ram Mohan Roy, a group of young men formedharatSamaj
at the residence of Veeresalingam in 1878. It was under tmeaSthe first night
school for poor boys was started in Rajahmundry. Acts of théor the blind, duff
and dumb and other physically challenged persons were esqged by the Samaj .He
also started a girl's school at Innispet in Rajahmundry, wstdeding the need to create
awareness and self confidence among the young girls thadl obainge their social
outlook. Educational opportunity for women was very lindiia the early 20th century
in India [4].

While the Widow Marriage Association was not very active fome years after
the death of two of his trusted friends, Gavarraju and PydahdRashnaiah, he could
not help suspending the publication of the journavekavardhini in 1890. The idea
of raising an assembly hall, which could conveniently beduk® the meetings in
connection with the widow marriage movement had been on Imsl,never since the
year 1879. The idea was revived during the golden jubilee géQueen Victoria’s
reign in 1877. The town hall reputedly the first of its kind inetAndhra districts, came
into existence in October 1890. He added a reading room taditaabilliards table for
recreation. The hall was declared open by prof.M.Rangaeh&tyad of the Department
of Sanskrit in Presidency College, Madras, a distinguisicbdlar of those days. In his
speech, he paid a high tribute to Veeresalingam for his puiark.

After Vivekavardhini had ceased publication, Veeresalingam was persuaded by his
friend Nyayapati Subba Rao Pantulu, to look after the joyt@hintamani. This was
recently started by him in1891, and was being printed at tiveRdvardhini Press.
Besides the friends journal, Veeresalingam was helpingastsuntially by contribution
through its writings. On behalf of the local Prarthana Sarhejstarted a new journal
calledSatyasamvardhini

In 1893, Veeresalingam was awarded the titleR#o Bahadur What used to
be the coveted reward fdoyalty to the crown, among theative leaders of some
political importance, and become an official tribute to tharage, conviction and social
awareness of a private individual. He was a mere schoolmaspoor Telugu Pandit
chosen for this high honor by the state.

He shifted his residence to Madras to publish the collectadtsvin several volumes.
Some three years earlier, he had purchased a small housenkelhin Purasawakkam,
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near to his friend, Mannava Butchaiah Pantulu , a leader ofBtehmo Samaj
movement in the city of Madras [5].

Veeresalingam in his autobiography states that a total ofwRibw marriages
had been conducted by him before his departure for Madrasn &fier his arrival
Veeresalingam was elected President of the Social Reformetgpoas well as the
south Indian Brahmo Samaj. These placed new responsibibtiehis shoulders. He
purchased at his own expense a small building, suitabledosing both the societies.
His residence, which had the press on the premises, alsa@pobshelter to a few of the
young widows studying in the Egmore Girls’ School. A littkger, he purchased a site
on the city’s outskirts, in the midst of a casuarina’s pléota He cut it down to raise
a modest structure to locate the widows’ home, hostel asage$chool. He spent a
pretty penny on it. This included the bulk of his own modesirsgs, and the donations
he was able to collect through his initiative [6].

In the year 1898, he was invited to preside over the IndiamebGonference, whose
session was held along with the Indian National Congressingegt Madras. It was
at this session that M. G.Ranade, who inaugurated it, pyliiglled Veeresalingam as
the Vidyasagar of the southThis was only the public recognition of a position which
had long been accepted by the people of the South, Andhraticydar. He came to be
associated with many of the academic bodies and official dttews. On his arrival in
his home-town in 1905,he found little or no follow -up actiorany of the programmes
of social work he had helped to activate earlier. His abserfaEght year from the
scene seemed to have had its adverse effect on many of thtetioas with which
he had identified himself. He noted with regret that thoseg#af the reading room
attached to the Victoria Jubilee Town Hall, which he had besponsible for starting,
had not taken any interest in it, during his absence.

There were two objects in view for Veeresalingam to work farhos return to
Rajahmundry. The first was to start a school for girls, whoseation had always been
uppermost in his mind. He decided to name it after Queen Katdrhis school was
meant to serve the needs of the inmates in the widow’s honasasthers outside, and
prepare them for admission to higher classes in the highodchio get over the problem
of building construction and the like, he located the sclibis own ancestral house in
the town, leaving the small portion of it for himself and higenas residential quarters.
The response from the public was quite encouraging; deliténited means he paid
the salaries of the teachers, which came to nearly Rs. 1,70 ifirst year, out of his
own pocket. The second object was the starting of a, weekbetoe as an effective
vehicle of publicity for his views in support of the work tha¢eded to be done.

The Vivekavardhini, along with theHasya Sanjeevani(magazine devoted to
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humor) started in 1876 as also t@dintamani (edited by Veeresalingam, sponsored
by his friend and published from Madras) had all ceased patitin, with no organ
of his own to influence public opinion. The new Journal Sa&ghwi (devoted to the
discussion of social and religious themes, opposed to thedox Arya Matabodhini)
started in 1905 was able to make its appearance on March &, lif@®ntained sections
in English as well as in Telugu. The Satyavadini like its pesssorVivekavardhini,
was fearless and outspoken. Wealth or influence, sociaisstatofficial position, were
not enough to protect one from its criticism. None was spal@drtainly not those
who fell from the ethical standards set for themselves oeetqul of them by those who
looked up to them for leadership. During the years 1905-18B8& were two important
events in the life of Veeresalingam. One was his decisioretmime arAnushthanic
Brahamo (an active ardent to the practice of Brahmo Samaj) and the &hmation

of Hitakarini Samaj (Widow Home). After the Samaj was formed he shifted all his
activities to city’s outskirts to be fully developed in dueuctse. The widow home run
by Veeresalingam was situated in his own house, for want eparsite building.

Veeresalingam saitlam prepared hereafter to sacrifice all my resources - maneta
mental and physical, my life itself if necessary, in the eaosimproving the lot of
women in general and widows in particular.

Despite local cooperation at all levels, Veeresalingam faesd with the problems
of inadequate resources of the Samaj for improving its vaayd-means position. He
undertook a fund-raising campaign which took him to manggdan and out of Andhra,
Kakinada, Berhampur, Bombay, Poona and Secunderabad.

He had also acquired a small house in the city of Bangalore.a#t w this house
that the seeds of social reform in Mysore were sown by him éenytears 1908-1909.
The first widow marriage in this city was performed by him irnl09 It had, of course,
to be done in the Cantonment, in view of the laws then in foradénprincely state of
Mysore [7].

The sizable number okformed familieswho owed their existence and well-being
to him, were either unable or reluctant to come to his aid. fahdlies that lived on the
premises of the Hitakarini Samaj, beneath his extended esoit were, did not prove
very helpful in talking care of him, as he needed at his age.

During the years,1910 to 1913, the important literary workmpleted by
Veeresalingam was his autobiography in two volumes. He thekrouble of bringing
out the revised edition of the first part of his Lives of theugl Poets.

The seventy-first birthday of Veeresalingam was celebraiéetly in his home town
onl6th April 1919. Three days later he set out on his jourmeiadras, where he
wanted to look up some references in the original sourcesaal@ in the Oriental
Manuscripts Library for working on the Lives of the Telugug®a He told to his friends,
who met him on the eve of his departure, about some of his hapedears. Three
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objects yet to be realized by him were:

e The establishment in Rajahmundry of a well- equipped libnampe name of the
classical Telugu poet, Nannaya Bhattu

e The completion of his work on the lives of the poets and

e The preparation of a comprehensive grammar of the Telugukzge.

That was the message he left for the citizen of Rajahmundrytla@dgeople of
Andhra in general, before he entrained for Madras. On 27 thg M19 the great social
reformer breathed due to illness and the last rites weredtéldda Vilas at Egmore in
Madras [8].

The evaluation of outstanding contribution done by KanduRteeresalingam
Pantulu to women could be seen to be derived from the perddpaja Ram Mohan
Roy, Ishwar Chandra Vidyasagar and M.G.Ranade.He was a $relesader for
sanity in social life and purity in public life. He undertodke challenging task of
widow remarriage that was strongly resisted by the socfetgly he succeeded. He
constructed schools for girls and homes for widows. The laickducation among
women in the early 20th century observed the situation artdideto empower them.
He never bothered about the threats of ex- communicatiostod like a lighthouse to
eradicate the evils of orthodoxy. He opened a new chaptéeitife of young widows.
One must remember the selfless services of Veeresalingdrma uptiftment of women.
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Indian Muslim Citizens and the Quest for Modernity

For quite some time, the renewed orientation of many Mushmoddwide towards
the normative sources of their religion has been equatddaverceived quest for the
legitimacy of ananti-Western, dogmatior rigid Islam. That this is not necessarily the
agenda behind it becomes very clear when one looks at reegatogppments in India.
Faced with enormous political, social and economic chgbsnmore and more active
lay Muslims in India are engaging in fresh interpretations eflglamic tradition, which
for them as citizens of a modern nation-state could help tlol lmidges towards the
majority community or society in general and not detach tifiem it any further. This
effort is not restricted to a tiny minority of Muslim intetteuals, as it is supported, for
example, by sections of the newly emerging Muslim middles<la India and many
grass-root movements all over the country. One could evguneathat the discussion
of burning questions, such as education, the politicalasgmtation of Indian Muslims,
and above all the legal and social status of Muslim womene leda to kasleato the
emergence of a new public sphere in India in recent yearshymcturn, is linked to
many other transnational and or local Muslim publics (sesk&man and Anderson
1999 and Salvatore Eickelman 2004). As Sikand points oatJahguage of this new
Muslim public sphere is English, not Urdu, which may be onthefreasons why it has
gone largely unnoticed by the academic community so facesurdu is still regarded
by many as the preferred language of Indian Muslim disco{88end 2006).

These new Muslim actors in local, national, and transnatiepaces argue that
ardent Muslims do not depend on religious authorities toeustdnd the Koran, but
they can read and interpret the Koran for themselves. Tlikesother contemporary
reform movements within Islam, their efforts can be seemaamswer to the perceived
crisis of religious authority as well as the crisis of (picti) representation, on the local,
national and global level

Especially with regard to India, not much attention has lqgsad to this discursive
movement so far. This holds true also with regard to the emgngluslim women’s
rights movement in India that came to life in the aftermatkhefheated controversy on
the religion-based personal laws for Muslims in India in #1880s (Muslim Personal
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Law). Much more than in its initial phase, this emancipatorgvement seems to
draw a lot of inspiration from the global discourse of Islarféminism, which gained
momentum in the 1990s Hence, the claim to reform gender ulgws within Muslim
Personal Law is not necessarily based on the Indian Constitatr the Universal
principle of Human rights, but first and foremost on the attiaf the Koran. The
central argument of Islamic feminism is that the Koran gnteas a number of rights to
women, which are constantly denied to them as a consequépecevailing patriarchal
interpretations.

As a perceived singular movement, Islamic feminism is offestinguished from
Muslim feminismand Islamist feminism. With regard to India these ideal types are
not very helpful as analytical categories, since the grgwiriluence and reference to
Islamic feminism simply cannot be associated with one nii$tgroup of proponents
or one movement exclusively. Therefore, a distinction #thowther be made
between Islamic feminism as a discursive movement, andittieat organizations or
movements that are all increasingly referring to it.

Islamic Feminism: Discourse or Social Movement ?

According to Moghadam, Islamic feminism is first and foretrediscourse whose
strategy and praxis is primarily script - related Nevertiss| there seems to be a clear
tendency among observers to equate this discursive stratggraxis with an ideology
that generates or is expected to generate a transnatiamal @opolitical movement, or -
as the critics of Islamic feminism maintain Accordinglyisibften stated that the Islamic
feminist movement is confronted wittleological divisionsaweak interconnectedness,
internal conflictsamong Islamic feminists andivisions weakening the movement as a
wholeor with frictions inside the movemerithese observations are obviously based on
the idea of a more or less coherent, singular movement gezbimdislamic feminism.

In the specific Indian context, the very recent emergencelafic feminism can be
best understood as a discursive praxis that is adapted byewsmghts activists who,
in many cases, have already been associated with localione@r national women’s
movements and by actors within Islamiclslamistmovements and organizations alike,
such as the Jamaat-e-Islami Hind (JIH). As we can observedialand elsewhere,
the increased turning of certain groups within these distmovements to the global
discourse of Islamic feminism does not mean that they bemrteof [natural allies
Nor does it necessarily imply that these actors and diftdieal movements feel the
need to build networks or develop a common agenda.

Hence, rather than conceptualizing Islamic feminism aglanlogvor category for
a transnational social or political movement, it is consédieas a discursive movement
or strategy that is adapted by certain actors This argunsecarroborated by the fact
that many Muslim women’s rights activists who draw upon thigcourse would never
accept the labefeministorislamic feministas it still has a negative or ambiguous
connotation in non-Western contexts
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Critical Absence of Muslim Women in the Grand Historical
Narratives

Until very recently, observers were not at all convinced tlstamic feminism
would ever come to light in India. In the eyes of Asghar Ali lHrepr and Zarina
Bhatty, two essential preconditions for the long overduesapgnce of an Islamic gender
critique in India were missing According to Aftab, South &siMuslim women are
generally represented appressed’backward” andvictims of the double tyranngf
their religion and the specifically the South Asian form dfrf@aichy which is grounded
in the traditional Hindu view of femininity . Historians kEkGail Minault, Barbara
Metcalf and Azra Asghar Ali - have shown that Muslim women anen alike have
constantly striven for new or re-definitions of existing wems rights since the second
half of the 19th century Among them were and are until todayyreaminent writers
and poetesses of the 20th and 21st century, such as Ismatt@hairratulain Hyders,
and Jilani Bano9, At present, the poetic voices of Tamil audral poet Telugu poet,
Shajahanall and Urdu poet and social activist, Jamila Ni2hamong others, are
getting some attention, hot only in India or South Asia, dgbaon an international
level But in spite of the manifold attempts to counter the B8akst construction of
the Muslim woman as @assive victimby putting forward differentiated narratives
and alternative images, the stereotypes seem to pergistcially in India. As Nigar
Ataulla, editor of India’s largest-selling English-larage Islamic Magazine Islamic
\Voice (Bangalore), puts it, in the Indian context, whenevee talks of the status of
Muslim women, the focus invariably falls on the notoriousticof repudiation known as
triple talag, the question of polygamy and the veil. She calls this egdesttperception
of Muslim women a "dangerous triangle and her observati@oigirmed by a study on
the perception of the Muslim minority in India. Especiallh@n compared to women of
other denominations, Muslim women are perceivedwsnissive, fragilandtoo weak
to fight for their rights

InscribingMuslim women into the grand narratives or making them mos#ie as
social actors remains a very difficult undertaking. What nsakeven more problematic
is the fact that Muslims in India are still seen as an obvicusmunity that draws its
specificity from an inherent .nature of its religion. On orendi, it is overlooked in
this perspective that, as members of the Indian societyainiuslims are naturally
involved in processes of economic change, nation-buildimg) secularization just like
any other section of the population. On the other hand, the abthe fiate is often
neglected, especially with regard to the relationship ketwthe State and patriarchal
structures inscrciety. The Indian state, however, hasyasveeen actively involved
in the definition and construction of the family and privaphere. This can be best
exemplified with regard to the history and post-coloniaéiaéentions of the Indian state
in Muslim Personal Law.
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A Watershed Moment for the Secular Women’s Movement in India:
The Controversy over Muslim Personal Law

The long controversy surrounding the question whethegimls family laws
form an obstacle to democracy, national unity and progréssdman society or rather
a warrant for legal pluralism as a basis for the plurality odiln society, reached
its climax in the course of the oft-cited Shah Bano case in the-1880s. The
fiercely disputed question of maintenance for repudiatetivarced Muslim wives was
exploited, among others, by Hindu nationalist actors whiteddor the substitution
of existing religion based personal laws by a Uniform Civil Eab envisaged by the
Indian constitution. In the course of the debate, it becal®ardhat thissecularcivil
code would in fact resemble more or less the already existingu Code, Moreover,
the avowed commitment to an overarching civil law code wassiasingly equated with
acommitment to the natiotMuslim groups and individuals who argued for the retention
of Muslim Personal Law as an integral part of their culturghts were subsequently
not only branded abackward and misogynist but increasingly also aanti-national
andunwilling to integrate

Faced with the growing polarization about this questior,@mngress Government
under Prime Minister Rajiv Gandhi somewhat-hastily adoptes so-called Muslim
Women Bill in 1986. The law gave Muslim Personal law priorityeo criminal law,
By adopting this law, the Indian State also had put an end tad¢peated attempt
of Muslim women since the 1980s to obtain maintenance uneleular jurisdiction.
Regarding the development in India, one could rather argateittis above all due to
this entanglement between state intervention and pataaotaims to power on the part
of Muslim Organizations like the All-India Muslim Personzaw Board, that Muslim
women’s right activists were forced to look for new ways tgage with religious and
political discourse and to seek legitimacy within Islamisadurse. It is from this point
of departure that recent feminist thinking in India stresthe necessity and possibility
of reform within the framework of existing family laws as aabile way to achieve
gender-just laws.

For the secular women’s movement, which had gained stresigtie the 1970s,
the Muslim Women Bill marked a watershed-moment in its pdstual history. For
secular women’s rights activists, the whole agitation dveislim women'’s rights on
maintenance contained a series of bitter lessons of experiazomen’s movement
in India had been united by the idea that the State shouldueage the society’s
cultural, social and political progress through legislatiand thereby strengthen
national integration. This is also the reason for the movement’s longstandingaup
for the claim for an overarching Civil Law Code in India. Andghbn, explains the
appearance of a very peculiar argumentative alliance \egjand to Muslim personal
law in the 1980s, which was, among others, supported by raigteéHindu nationalist
organizations such as the Shiv Sena in Maharashtra and thgrigasSwayamsevak
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Sangh (RSS) Initial doubts with respect to the secular naiate came up only in the
context of the general critique of secularism from the n@&ds onwards. Following
this critique. the elitist assumption that social change progress were inherent to
the process of nation-building, was now more and more amgdéld. Faced with the
appropriation of their claim for an overarching Civil Law Cobg Hindu nationalist
actors, these doubts grew stronger in the aftermath of thé 8ano case. Especially
the critique of wellknown women'’s rights activists such aadWiu Kishwarl and Flavia
Agnes & were very important in this context. The disillusioent with the state and
the realization that Hindu nationalist actors had more s keized a genuine feminist
demand led to a growing dissociation of feminist actors ftbm agenda. As a result
of this, the claim for a Uniform Civil Code seems to be no longgsported by major
women’s organizations in India It remains a debated issa@ekier, which strategies
should be best followed in order to achieve greater gendealgyg under the existing
religion-based laws, i.e. Hindu, Muslim, Christian and Phasvs.

Increasing Visibility of Muslim Women in Public Spheres

Contrary to the experience of the secular women’s movemelntdia, the Shah
Bano case and the adoption of the Muslim Women Bill represemira pf departure
for the emerging Muslim women'’s rights movement in posto@bindia and a very
recent phenomenon that is labeled as Islamic feminism. Ntzggl Muslim women’s
right groups and initiatives were founded in the late 1980&h as the Goa Muslim
Women’s Association or Awaaz-e-Niswan in Mumbai. Althougiany of these &
organizations have been active for more than 20 years, tgksBr_anguage Press in
India, has only started to cover their activities and agendasignificant extent from
the late 1990s onwards Especially during the last threesyegaite a number of reports
and interviews with Muslim women’s rights activists haveebeublished. Many of
these articles put a focus on Muslim women’s Organizatiomsagtivists who question
religious authorities, especially the Ulama

(1) Strive for reforms of existing laws within the framewarkMuslim Personal Law
in order to strengthen, the rights of Muslim women,

(2) Are planning to establish a mosque for women,

(3) Point out that Islam as a religion does not discriminategpress women but
rather the patriarchal system that has been establisheldeobatsis of a highly
selective interpretation of the normative sources, egfigthe Koran.

Against the background of the absence of Muslim women fromiangiscourse and
their cliched representation asassive victimsof violence and discrimination within
their religious community, the increasing visibility oflseonscious Muslim women’s
rights’ activists in Indian public spheres may indeed bensag a surprise. one of
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the basic principles of modem mass media is that they alwalyson what has been
publicized before and thus concentrate on specific vaniatad what is already known
the sudden representation of Muslim women’s rights ad¢tiviis the Indian English-
Language media may well be regarded as a media-specificisirgince they are
depicted as amnexpected and new variatiom the all too well known narrative on
Muslim women in India that has persisted for decades.

It becomes unite clear that very few, organizations wertaity founded in-order
to pursue the goal of legal reforms, nor to create more pityphar the Islamic feminist
agenda. Most of them rather seem to have emerged from loassigrots initiatives,
which are so typical for the vital civil society in India. Theain activities of the
largest and best-known Organization led by Muslim womena&ave-Niswan (AeN),
concentrates around the professional education of pooramanth the goal of enabling
them to make a living for themselves and their children. Iditah to that, AeN offers
marriage counseling on a weekly basis.

The increasing cooperation and networking of Muslim woraddrganizations on
a national and even on an international level seems to be a reoent phenomenon.
In these new contexts, the focus is not so much laid on helpnftividual women,
but rather on a dialogue within the Muslim community, esaligiwith the Ulama. As
mentioned before, media campaigns and public relatiortegfies play a significant
role on this level of activism These organizations and nétwoften coordinate
demonstrations in cooperation with secular women’s Omgdians

The All-India Muslim Women’s Rights Network (MWRN), which wastablished
in 1999 by activists from AeN and from the Mumbai-based Wosé&esearch and
Action Group (WRAG), is the most successful network with agratiide radius. Every
one or two years, they hold conferences, which at the sangesmve as a meeting point
for all the Organizations which are active in this networkr kstance, in 2005, about
300 delegates met in Lucknow and discussed questions suitte asle of the State
with respect to women’s rights, the effects of communalenmake on Muslim women
and the challenges that Muslim women’s rights activistsfaceng in India. Between
1994 and 98, WRAG conducted an extensive study téléanen & Law in the Muslim
Community with and the declared aim of collecting, documenting analyaing the
diverse civil or family laws that are applied to Muslims irdla. It is often overlooked
that the termMuslim Personal Lawdoes not refer to a codified or unified family law
code and that laws may differ more or less significantly fr@gion to region One of
the findings of this research project was that Muslim womemmdia clearly support
the demand for reform of Muslim Personal Law in India As WRAG atidses on its
homepage, it was this claim, which among other things, lethtmcrease in awareness-
rising campaigns, which shall help to inform Muslim womerpabthe rights that
are guaranteed to them in tfie Koran and thereby encouragampewses for debate
on reform of MPL18 In 2006, a new organization by name Bharksslim Mahila
Andolan was founded for this specific goal. claims to be ths fian-Indian movement
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uniting Muslim women across the various existing castescisises in Muslim Indian
society. It is this organization that most explicitly stités reference to the global
discourse of Islamic feminism in the formulation of goals dsclaring that BMMA
strivesto explore possibilities of reforming personal laws basedr@te dominancko.

From the self-description and development of Muslim woreesrganizations in
Mumbai, it becomes very clear that they are increasinglyérfted by the discourse
of Islamic feminism. At the same time, many of them remain ligrmooted in local
grassroots initiatives and they also regard themselves agegyral part of the National
Women’s Movement in India.

A very similar development can be observed with regard to vitei-known
South Indian women’s Organization which was founded by D&hdrifa Khanam in
Pudukottai in Tamil Nadu in 1987. Like the Mumbai-based Q@igation Awaaz-e-
Niswan, STEPS was not founded for Muslim women exclusivelierestingly, STEPS
dedicates a lot of space on its website to the self-desonipif the 6rganization, its
origins, motives and goals. It was originally founded of figgainst the discrimination
and violence against young girls and women. In 2003, thenizgion announced its
intention to establish a monthly jamaat assembly for Mustiomen to provide them
with a public space for articulation and information abdwg patriarchal interpretation
of Islamic principles by male religious authorities.

This idea of a jamaat for women also seems to be a reactionetgtbwing
frustration among Muslim women in Pudukottai about the sleass that are made by
the Jamaat members regarding issues of dowry, divorce, stanwéolence, custody or
child abuse. As Muslim women can even go to the local poliaéast and seek help
there, most of their complaints are transferred by polide@fs to the local Jamaat
to which women have no access. It means that the Jamaat® d#dlteir own accord
without even listening to the women and as a result of thikisf the judgements passed
by them are often biased and one - side STEPS fundamentadbtiqas the authority
of the traditional Jamaat system as well as the legitimadis afaim to exert control on
the Muslim community.

What attracted a remarkable amount of media attention irctingext, was the plan
of these jamaat members to build a mosque exclusively forevorihe mosque is to be
erected on a site that had been donated to them especiathyisgurpose. Besides the
prayer room and a coordination office for issues related twaiibn or job vacancies
for women, the jamaat activists are also planning to set ugnéec for education and
research Access to mosques for women, not only in the serselate for prayer but
as a public space where women are allowed to actively engagiéscussing remains a
very controversial issue among Indian Muslims. Followiatgermodels such as Sharifa
Khanam and others, similar plans to erect mosques for woraanbe observed in
different regions of the country.
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Conclusion

Despite the fact that they are faced with severe oppositorfiaancial problems,
the women activists in Pudukottai stick to their plan to #wual mosque and Sharifa
Khanam herself coordinates a big network of Muslim womenamil Nadu Various
local Muslim women’s rights-movements are clearly movirayvdrds the global
discourse of Islamic feminism, but this does not mean thay tio not consider
themselves as an integral part of a national women’s moveamgnlonger, nor does it
mean that they don’t function as grass-roots organizatiorihie local or regional level
any more. Thus, even if the same actors are involved, theepbrod a movement may
refer to very different settings, frameworks, forms of argation and communication.
The discursive strategy or praxis of Islamic feminism irdiseems to be only one, albeit
increasingly important, among other discursive stragethat are involved by Muslim
women’s right activists in India in their pursuit of gendastice.

Seen in this perspective, recent developments in Indialgleaem to underline
Ahmed-Ghosh’s argument that feminism in Muslim contexisncd and should not be
conceptualized in terms of mutually exclusive analytiGlegories such asecular or
Islamic feminism but should rather be seen as a hybrid constructiartheory and
practice From the literature that has been published omlsl&minism in India so
far, it seems that a twofold dilemma manifests itself on atbgcal-conceptual level.
Firstly, it has to be taken into account that many social racteho are subsumed
under the categoryslamic feminist, would not necessarily accept this label for
themselves, and this holds true not only with respect taalbdi also Muslim women’s
rights7activists in other countries. A clear distinctidroald be made between Islamic
feminism as a discursive movement whose strategy is first@edost based on texts,
and the local, national or transnational movements thainarve making use of this
discursive praxis, actually precede the emergence of Isliaminism in the 1990s. It
is an indisputable fact that Islamic feminism as a discoarse strategy has become a
very important point of reference for different groups andtexts in India. achievement
of gender equality within the framework of Muslim PersonalLin India is certainly
not in Ever since the foundation of the All-India Muslim WonePersonal Law Board
(AIMWPLB) in February 2005, however, which attracted a lot aédia attention in
India and hardly be ignored any longer that Muslim women thdrhave an increasingly
audible voice in the newly emerging Muslim public sphereke_many of their male
counterparts, they encourage believing Muslims to readtamaterpret the Koran for
themselves and to find new ways to bring their religious betieaccordance with
the prerequisites of today’s life. And perhaps even moreq@uaced, Muslim women
argue that thenodernizationand future of the Muslim minority heavily depend on the
achievement of gender equality within the community andherécognition of Muslim
women as active Indian citizens by the majority community.
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Abstract

This paper aims to describe development of Muslim community Higher Education
and research. Education is the Lighthouse for the universe. This doitised the

list of reputed higher educational and research opportunities availalsidianfor

the Muslim community. Methodology of this study is to collect all the Educational
and research institutions, open educational resources from difiesdsites, and
from reference books then sorted out according to the title provided isuthiect
gateway. This online resource gateway is designed by a free websitd calle
Webnode The main purpose of this study is to provide open access resources
like e-books, e-journals, e-theses, subject gateways , institutioraditepes and
Research gateway in a single window. This paper also focused on nuwhber
Funding agencies available in India, and very specific on Muslim community
scholarship, funding organizations for higher education and rdsegnedings of

this study Reputed research institutions in India and Tamil Nadu, Open #\cces
Resources such as e-books, e-journals, Theses & Dissertations Suigject
gateways, Funding agencies, Bibliography styles, Google Scholateprdws
Paper Directory, Institutional Repositories, Free online Libraries argb&teh
Gateway which is given in morethan 200 sites.

Keywords: Higher Education, Open Access Resources, Subject Gatewaysing
Agencies and Research gateway

1. Introduction

Education is the key to success and empowering the econo@ation. India
has before it the global challenge of drawing large numbeis the stream of higher
education in the twenty-first century. Higher Educationak&ch Institutions has
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spread over in India. Among this Muslim Minority Institutie also included and their
service for the minority students. The Union Government aiking initiatives for
the development of minority education. Due to Informatiacthinology Revolution
the Education sector has tremendous development in Indiacdfion is recognized as
one of the critical elements of the national developmerdretind higher education,
in particular, is of vital importance for the Nation, as itpswerful tool to build a
knowledge based society of the 21st Century.

There were only 2 Muslim Universities in India at the time ofiépendence.
Osmania University, Hyderabad and Aligarh Muslim UnivirsiAfter that gradual
development of more than 10 universities established ferHigher Education and
Research. During the long period of Muslim rule in India a retwof thousands
of educational Institutions had been built up across thentgu These institutions,
generally known as Madrasas, included maktabs, Madrash3aamiats. Maktabs were
at the lowest range of the education system. Now in Indiarat@®00 universities are
offering research education and out of which 20 universiiee especially focused on
muslim community.

Online Resources plays vital role for the Higher Educatioth r@search. Especially
Books, Journals, Theses, patents, standards, dissestation are available in digital
format, and it can be accessed by Internet. The electrosmurees are available in
two forms that is Open Access and Paid resources. The Opessacesources can be
accessed by anyone without paying any amount, But paid res®gan be accessed by
the permission of Publishers.

Subject Gateways

Subject Gateways are also called Information Gateways cvlRes Gateways or
online tools or Information services, which gives accesth&best available Internet
sources on a specific subject afazbject gateways are online services and sites that
provide search and browse catalogues of internet based ressu Subject gateways
will typically focus on a related set of academic subject are&ubject gateways
are those value-added services which select, evaluatdpgae and classify Internet
resources with the aim to help users in the information eeaili being a very useful
resource for the respective user communities.

Funding Organizations

In India there is only a minimum level of awareness among théents/Research
scholars regarding scholarship facilities. The Indian &oment taking remedial
measures to reach higher education for each and every pésotue to un awareness
of funding agencies in India Students/Research scholardrapping their education.
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Particularly Muslim Minority students un aware of fundingeacies. So, the researcher
Identify and collect what are the funding agencies for reteand scholarships facilities
available in India. There are three types of funding orgations available in India.
They are as follows:

e Governmental Funding Organizations
e Non Governmental Organizations
¢ Islamic Funding Organizations

Under the Government Funding agencies there are Autonorbodges also
included. In this study the researcher collected the in&diom and address of
each funding agencies and what type of funding/scholart@p providing to higher
education/research. Each funding agencies will provide fimding assistance
according to their subject.

Review of Literature

Shashikant C.Gudodagi etc.,(2004) discussed in their peypdains in brief about
information gateways, their need and salient features @inthfurther they explains
the role of librarians with regards to gateways and list arhe of the well-known
gateways. Zhang Xiya etc.,(2004) discussed in their papapare several differences
with other subject information gateway systems, such aodgbcope, resource types,
organization system, resources description, retrievattfan, appreciation service,
renewal and maintenance, cooperation model, amount oktlataand also put forward
some good ideas of developing subject gateway system. kégalan,B, Malatesh
N, Surulinathi M and Srinivasa Ragavan S (2010)discusseldisnpaper explains the
need and scope of creating a subject based gateway reladed&@in specific content
such as Biotechnology, Nanotechnology etc. there are dees@rces coming up for
the emerging fields both in open sources and in conventioe#hads. In the recent
decades subject based content collection gateways areasicg around the globe,
this paper explains about one such gateway related to Biotémtpy. Tramullas, Jesus
(2006) discussed in his paper ” Constructing Web subjecirgate using Dublin core,
the resource description framework and topic maps” thatiapeed subject gateways
have become an essential tool for locating and accessiitgldiformation resources,
with the added value of organization and previous evalnatetering for the needs of
the varying communities using these. Within the framewdtrla oesearch project on
the subject, a software tool has been developed that enablgsct gateways to be
developed and managed. Watwood, Carol (2006) discussed iarticle that NLM
Gateway, a Web-based meta search engine for many resodiritesNational Library
of Medicine (NLM), searches MEDLINE/PubMed, the NLM catg/oTOXLINE
Special etc., Developed by the library’s Lister Hill natarCentre for Biomedical
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Communications, the Gateway debuted in October 2000 as ptme onigration from
the older ELHILL fee-based search system to free accesseoneb.

Research Methodology

The Investigator before starting the research, collected ibformation from
Islamic community institutions regarding the requirementhigher education and
research . The researcher checked their knowledge of Opmsssacesources and
Funding agencies available in India, particularly for thesim community. Based
on the requirement the researcher identified the various®nésources and funding
agencies for the study. After identified, the researchearimpd the resources based
on the categories like books, journals, theses, dissemsafind funding agencies such
as Governmental, Non Governmental, Islamic organizatiofmally researcher has
selected the free website callecebnodebased on its features. Under this website
the researcher has created online resources gateway n&uagdyay for Islamian
Education.

This gateway can be accessed by Internet and it is availabl24f7 hours/days.
This site is regularly updated.

Online Resources Gateway

Figure 6: gatewayformuslimminority.webnode.com

The above homepage provides the following information fhdiele of the screen
shot. Higher Educational and Research Institutions availab India for Muslim
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communities, Open Access Resources, Theses & Dissertat@uigect Gateways,
Funding Agencies, Different styles of Bibliography WritinGpogle scholars Profile,
News Paper Directory, Institutional Repositories, Onlindraries and Research
Gate (website for Research topic and project proposal wjitewvailable for the
Research Scholars. Funding organizations/Agencies isadiditional bonanza for the
students/Research Scholars particularly Muslim community
Webpage of Research Institutions

This webpage provides information about the Research utistits available in
India for Muslim Minority students. There are Nineteen regplHigher educational and
research institutions available, among this some of theabisrand Urdu Institutions.
In this Institutions some of them providing open access uess and scholarship
facility and research grants to the respective studeisiais. Under this site a separate
table given for Arabic Institutions websites. They prowglhigher education from basic
to Doctorate level and each of the address hyperlinked witlterned website.
Webpage for Open Access Resources

This webpage provides information about the open accessuness of Arts,
Science, Medical, Engineering & Technology e-books, a1lals and other databases
for the Research Scholars. Under the main title three sudihg are given. Students/
Scholars according to their subject can browse the site emthldad the e-Books and
e-Journals and references.

Open Access Resources-Arts & Science
In this screen shot there are two subdivision given undertttié one is e-Books
and another one is e-Journals. Under this screen shot esl@&ekournals subjects are
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listed and given in the separate table, apart from this tilecategory of subjects are
given they are Physics, chemistry, Mathematics, Computense and life science.

A LE WY 2o < .
“Th Searh Ior ENOWISO(E IS INCUMBHAT 0N aif Liusiima, makes

3 w43 fermae * - Prognet Mohamimea| SAW)

SCIENCE & HUMANITIES

Intech Open Book
Doabooks
a-eoohs Directony
BookBoon
Gutenbarg org
Eboolee

Bartieby. Com

Open Access Engineering Resources

This screen shot provides information about the engingesubjects. Under the
open access resources. In this site open access journadi®aks are available for the
engineering students and scholars.

Open Access Medical Resources

This webpage provides Medical resources books,jourrsthdses,references and
different types of Indian medical treatments. They are #gda system of medicine,
Siddha, Homeopathy and Unani medicine apart from this naédmtabases, e-journals
and e-books are also available.

Open Access Law Resources

This webpage provides Indian law and British law related Ispgkurnals and
important cases and references databases. This site id8 f@ethe Law students and
research scholars.

Open Access Islamic Resources

Under this webpage information about the Islamic open &ccesources given
and also each site is hyperlinked and they providing ressuof Arabic and urdu
subjects. Free e-books and e-journals and other relatgdtlire available in each of
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the subdivision of the titles. Some of the sites providindjtiext urdu & Arabic books
and journals in PDF format.

Gateway 4 Islamian Edn '

L e e ]

Gateway for Open Access Theses & Dissertation

In this Screen shot one separate table given with five headmey are individual
sites each one of them hyperlinked. They are provides opemsactheses and
dissertations for all subject disciplines. This site akoyou to access the full text of
Thesis and dissertations in all subjects.
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Open Access Theses & Dissertation - Science & Humanities

Apart from the above this Screen shot provides the open scthsses and
dissertations of Science and Humanities subjects. Indrah fareign Institutions
providing full text of theses and dissertations availabiethis site for all subject
Disciplines. Under this site morethan hundred National laternationals Institutions
providing online theses in pdf format.
Subject Gateways

This webpage provoides detailed information of all sulgeé&ach subject Will be
given in full details of e-books, e-journals, referencdssteacts, citations and databases.
These details will be useful for the all the research schaad faculties.
Webpage for Languages Gateway

Under the subject gateways site three language gatewags/are These webpage
will give information of Arabic, Urdu and Tamil languageshdy providing research
articles, books, journals, poems, Essays etc.,
Webpage for Funding Agencies

ateway 4 Islamian Edn
T Saibress o Mok i INCTmien oo il MAUEiTeS. Mikes
a5 wall a5 fevasin * - Prophe! Mohammed( 54 W)

FUNDING AGENCIES

.....

This webpage provides a list of National & Internationalding agencies, donors,
Philanthropy groups and charity organizations. The erdistirganizations are selected
from the information’s provided by networks and variousestisources. Especially
Islamic funding organizations provided her for Muslim coomity students/ Research
scholars and also other funding organizations provide tier General. This is an
additional bonanza for all the under graduate, post gredtatlents, Research Scholars
and faculties. This site also provides grants for minor aagbnresearch projects.
Funding Agencies for Science & Humanities

This webpage provides information to the research schidardties of science and
humanity subjects. More than hundred funding agenciesadolaiin this site.
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Funding agencies UGC e-SARTS

In this screen shot provides information of University Geacommissions e-SARTS
funds for research. The links will be given separately hiyppleed for easy to search.
Research scholars according to their subject may apply tcaheerned department.
Webpage for Islamic Funding Agencies

This site provides scholarship assistance to economicidigdvantaged students
of muslim community. There are twenty islamic organizasi@gencies providing
scholarships to the underprivilaged students/Researcblassh Each title will
be hyperlinked to the concerned homepage. This funding Ggerassisting to
undergraduate, Postgraduate students and researchrschola
Webpage of Google Scholars

This screen shot provides information about the ScholarsBloérathidasan
University Maths, physics, chemistry, Bio-medical scienicglustrial Biotechnology
and Library science. In this Google scholars site providiegr individual publications,
Paper presentations , Journal articles and research seport
Webpage for different styles of Bibliography

'lhéu--.-nli—m--rﬂ-u-rm—un—
L W

vl i e i it

This gateway is an additional bonanza for the Research Sshola this page
highlight the different types of Bibliography writing andf@rent models of Reference
writing for Journal Articles, Text books, Theses and Ditst@wn. According to the
requirement scholars apply this style for their researctkwo
Webpage for News Paper Directory

This page provides three different online Newspaper direzd, Namely Online
News paper Directory, Mediaworld.info and Press DisplayisHirectory covers around
the world News papers and provides updated in PDF format.



370 Compilation of Online Resources Gateway for Learning and &ebe

Webpage for Institutional Repositories

This site provides National and International Instituioand their publications,
programmes, question papers, research reports of theitiésc

Webpage for Free online Libraries

This webpage provides the online Free Libraries availabléhe universe. This
libraries providing the free e-books and e-journals anéwothformation sources. There
are Nine Online free libraries provided in this page.

Webpage for Research Gate

This site provides the research informations like projeoppsal writing, research
funding assistance, research topics, tools & techniquésampleted research reports
to support the research activities.

Some of the Important Open Access Resources Sites given inglGateway

E - Books:

Intech Open Book Www. i nt echopen. com

Doabooks www. doabooks. or g

Orielly Open Book www. ori el | y. conlf open book/
BookBoon www. bookboon. com

EBookee http:// ebookee. org/

E - Journals:

Benthamscience www. bent hansci ence. com

DOAJ www. doaj . com

IEEE WWw. | eee. or g/ open- access/
Interscience Open Accesswwy. | nt er sci ence. i n

Springer Open WWW. Spri nger open. conijournals
Bioline International www. bi ol i ne. org. br/journals

E - Thesis:

NDLTD www. ndl td. org

MIT Thesis www. dspace. mt. edu/ handl e/ 1721. 1/ 7582
Shodhganga www. shodhganga. i nflibnet.ac.in

Australian Digital Theses htt p: / / ww. adt . edu. au/
Canada Theses Portal http://am cus. col | ecti onscanada. gc. ca
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Subject Gateways:

Arab Gateway www. ar abgat eway. edu. au

Urdu www. khi t aabghar. org/dir/

Tamil www. ul akat ht ham zh. or g/

Arts and Humanities ww. ahds. ac. uk

Chemistry www. chendex. or g

Maths www. mat hf orum org/ i brary/
Biogate www. | i fe-sci ences-germany. com

Some of the Scholarship/Funding Organisations

B S A Zakat Foundation http://ww. bsazakat . org

Maulana Azad Education Foundation http://maef.nic.in

Kalaskar Educational Services http://ww. kesst udent. com
Progressive Muslim Education Trust  htt p: //ww. pnet. org

Opportunities for young scientists http://ww. dst. gov. i n/aboutus
Indian council of social science researchtt p: / / ww. csir.res.in

UGC e-SARTS WWW. ugc. ac.in

J.N.TaTa Endowment Loan scholarshipht t p: / / ww. dorabjitatatrust.org
K.C.Mahindra Education Trust www. mahi ndr a. com’ How W\é- Hel p

/ Foundat i ons/

S.No. | Type of Resources Number of siteg
1 E-Books sites 15
2 E-Journals sites 50
3 | Theses & Dissertation sites 120
4 Subject Gateways 15
5 Funding Agencies 100+ sites

Governmental Organisations 58
Islamic Organisations 20
Foreign Agencies 20
NGO’s 8
6 Free online Libraries 9
7 Research information gateway 4

Statistical Table for Open Access Resources



372 Compilation of Online Resources Gateway for Learning and &ebe
Findings

In this study there are Nineteen Muslim Minority Researchitisons provided.
These are selected institutions only. They are providirsgaech programmes of all
subject disciplines for all category of People, Apart fromstthirteen Government
Aided muslim minority colleges of Tamil Nadu also given. Angothese some of them
have Arabic Research Institutions. The Arabic institutipnsviding education from
basic to Ph.D level. Under this institutions some of themnogecess resources and
scholarship facilities. This site provides more than 15mpecess e-books free sites
and 50+ online free Journals sites given. The investigdsar identified and provided
120+ sites for open access Theses & Dissertations. Therg7ar&ubject Gateways
identified and added separately in this study.

The Investigator provided more than hundred funding agsn@mong this Ninety
eight funding Agencies are selected and separated in te ttagegories. They are
Governmental Funding Agency, Non Governmental orgarminatind Islamic funding
organizations. According to this Fifty eight Governmentaventy Islamic funding
agencies and Eight Non-Governmental organizations angavi®reign Governmental
organizations. Apart from this some of the Funding Agenc&®gorized as subject
wise like Arts & Science, Engineering and Medical.

Under this gateway Selected Institutional Repositories etenpiled and three sites
for News paper directory, Nine Free online Library websaesl Research Gate (site
for Research scholars & faculties) also given in this studiiisTs added advantage
for the research scholars. The investigator also given &styyb Bibliographical styles
in this study. This styles will provides different types @ference and bibliography
writing. The data collected from different internet resmes as well as reference books.
Research gate is one of the subdivision it provides four idd& sites for research aid,
collaboration and sharing of research publications/ rspor

Conclusion

Influence of Information technology there is a drastic depeient of online
resources which can be accessed by Internet for the free stf cNow since the
enormous growth of online literature the researchers andadrs are getting confused
to choose the right resource for their research. Researeaneré&ducators from the
Islamic communities have access to these neatly arrangsulinees, based on the
categories for their academic activities and also thisvgayeuseful for the researchers
and educators in general. This will also enable the libraofgssionals to develop the
further subject gateway for their Respective users withaytfmancial support.
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