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23. Study of Different Ligands in Different
Concentrations of Dioxane-Water and DMF-Water
Mixtures at 29°C in terms of Viscosity and B-Coefficient

S. R. Ingale**, K. N. Sonune*, Y. K. Meshram@, R. 5. Khedekar*®
**Department of Chemistry, MV, Buldana, (M.8.)
*Pept. of Chem., L. B. S. Sr. College Partur Dist.-Jalna. (M.S.)

et Dupariment of Chemistry, GSC, Khameaon, Buldana (M S )

Abstract

Viscosities are measured in several ways. In the Ostwald viscometer, the time taken for the solution
to Mlaw through the capiliary is noted. Care was taken to casure that the temperature is beth constant and
uniform. The methad s very suitable for determining v, because the ratio of the viscosities ol the selution and
the pure solventis proportional (o the drainage time 1" This is the principle of the Ostwald viscometer routinely
used for measurements on liquids and solutions, in which capillary flow is induced by gravity.

Key words :- igands, 3 - cocfﬁgient, viscometry,viscosities and 1ensities.

Introduction

Every liquid utfers sorne resistance to flow. This resistance to flow is called viscosily. [tis developed in
liquids because of sharing effect of moving one layer of liquid past anather motion of hquid can be visualized as n
movemertt of one layer over another. A layer move quickly then second and so on. This type of flow iscalled laminar
flow or szeamlined fiow. The unit of viscosity is dynes per centimeter {dynes/cm.) or poise and in Nsm? or Kg/ms.
Methodology

Useful information about solute-selute and solute -soivent interaction provides when the behavior of
electrolytes are studied by viscometry . Miany workers ' have been studied these interactions in aquepus and
nen -aqueous solutions .

Ikhe* has studied the viscosity of [[IBMPPI] ,|AHBMPPP] , [PHNMPMPP] and captopril in 70%
dioxane water mixture al different concentrations. Molecular interactions of electrolyte in binary mixture of
two liquids in terms of viscosity , B - coefficient have been studied by Mehrotra et al®, Das et al---— g
Nikam’, Kalra etal®, Pandy et al® and Raut et al'®.

Gadpayle M.R." have studied the { - coetficient value of some substituted chalcones in 70% DMEFE-
water mixture while Tambatkar G.D."” have studied viscosity and B - coefficient value of some heterocyclic
and non-heterocyelic drugs in 70 % Dioxane-water mixture solution,

The present study deals with the study of molecular interactions in terms of viscosity, f-coefficient of

different ligands in different concentrations of Dioxane-water and DMF-water mixtures inkiff f concentrations.
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- Experimental

The viscosities were measured by means of Ostwald’s Viscometer (#0.11%Kgm's"y which was
iceptin equilibrium with elite thermostatic water bath {+0.1°C) . Ligand solutions of different concentrations
were prepared in 70 % Dioxane -water and DMF- water.

The ligands used are Ligand - Allopurinal, Ligand,- Acenocoumarc! and Ligand. - Warfarin.

The reiative viscosity of each selution is determined by fuliowing empirical formula

M, = dsxts )/ (dwxtw) _ —(1}
Where 1y =relative viscosity of ligand solution,ds =density of ligand solution dw=density of distilled
waler, s=timeof flow forselution,  tw-time of flow for distilled waler
Phe relative viscostty and density duta tor Lernary mixture al different concentrations are presented in
Lubtes T o
The relative viscosities have been analysed by Jones -Dole equation
(n-1)/4c=A11R

Where C=molar concentration of the ligand solution A+ Falkenhagen coelficient, B--Jones-

e o wws o ey w S —H____...,,,,,,(z)

Doie coefficient

A is the measure of soluie - solute interactions and B is the measure of selute - solvent interaction .

The graphs are plotted between ( n- 1)/ Vs, . The graph for each gystem gives linear straight
line showing validity of Jones - Dole equaticn. The slope of straight tine gives value of - coefficient.

In the present study, relative viscosily ofligand solutions decreases with increase in the concentration
of tigand may be attributed to increase in solute - solvent nteractions.

Froim the graph of ( n.- 1)/ o versus , ‘A’ which is the measure of solute - solute interactions and
‘B’ which is the measure of solute - solvent interactions has been calculated.
Observations and Calculations:

Table -1
Densities and viscosities of systems in Dioxane at 29°C(0.1°C)
System: Ligand -L (Allopurinol)

Sr. | Concentration Ve xl 04 Density Time Ne n-l/ve

» [MNo. | C (molefliter) (mole'Mliter”?) | (am.e.c.) (sec.)

o R e

10.3860
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Table -2

Densities and viscosities of systems in Dioxane at 29°C(20.1°C)
System: Ligand -L(Accnocoumarel)

Sr. | Concentration Ve x107 Density | Time T /e

No. | C(mole/liter) (mole'*liter'?y | (gmfcc) | (sec)

T SL006<7 (5707 72,0203 1+ 14.4314
61346 0997 | @ | T8m0 | 12,6399
54772 G991 | 56 | 15021 | 10.8047
14721 0087 | 50 | 14158 J93000
3.623 0.984 43 1.2139 3.7690

Tabie-3

Densities and viscosities of systems in Dioxane at 290 (.14
System: Ligand-1. (Warfarin)

Sr. | Concentration vexlo? Density | Time e 14T |

No. | C (mole/liter (molem/literm) (gm./fe.c) | {sec) ‘

Table -4

Densities and viscosities of systems in DMF at 29°C(+0.1°C)
System: Ligand -L., (Allopurinoi)

‘8. | Concentration Ve xl0? Density | Time T

No. | C (molefliter) {mole"/liter'?) | {gm/ec) | (sec.)

T]r-llt\.';

15.5158
i
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Table -5
. Densities and viscositics of systems in DMF at 29°C(x0.1°C)
' System: Ligand -L, {Acenocoumarol)
8r. | Concentration Vexl10? Density | Time yl N-lhi e

No. | C (molefliter) (mole'*liter'y | {gm./e.c.) | (sec.)

# i

40 % 10° 16.8339
%107 | 925 1126369
W10 0982 54| 14786 | 10.7069
10x107 3.623 0084 | 45 | 12347 | 74272
Table -6
Densities and viscosities of systems in DMF at 29°C(0.1°C}
System: Ligand -L, {(Wartarin)
Sr. | Concentration vexlo? Density Time it n-1/y'e
No. | C{molefliter} | (molei?/liter)y | tgm/ice) | (sec)

s L0 M ) 0962 ;
6.3246 0.960 1.8643

6

Result and discussion

The large and small values of ¢ A’ show the stranger and weaker solute - solute interzctions respectively
as listedin following tables 7to § .

B e T R T P

emcenprm.

Table-7

y A and B coefficient values in Dioxane Medium

A v E O o 7T

A B
(lit/mole)
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Table-8
A and B coefficient values in DMF Medium
Sr. System A B

No. (lit'mole)

{71885

Solutes with positive viscosity [l-cocticient are characterized as “Strueture forners” and will inpose

anew arder by reoriettation of the adjacent water molecules indicaling strong solute- solvent interactions.

Solutes with negative viscosity [-coefficient is characterized as*Stucture Rreakers™ indicating

weak solute - solyent interactions.

sueh type of results is also shown by Pandey etal' .
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9. To Study the Metal- Ligand Stability
Constants of Lanthanide (II) Chelates with
some Substituted Heterocyclic Drugs

K. N. Sonunc®, 8. R. Ingale**, Y. K. Meshram*** and R, 8. Khedekar*
*Dept, of Chemistiy, L. B. 8. Sr. College, Partur, Disi Jalna. (M5
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Abstract

The study of proton-Lipand Stabilite constan PR and metal-Ligand stability constant
log K ofbirary  complexes{ -1y of Sy, Gd(iily and  Dy(lD)  metabions  with
AmoxicillinLigand-11. Toperannde tLieand-2) and - Lorazepam(iLipand-31 have  heen
mvastigated by pli-metze teehnigque ar 0.8 M (HCIOS ) {onie strength at 200 C ¢ 10100 1
70 %o DME-Warer mixtine. The data obtained were used lo estimate the values of proton-
Ligand stability constants { pk) and metal Ligand slability constants {log K) . I is observed
that Sm(ll}), Ge(111) and Dy(T1I1 metalions formed 12 1 and 1 2 complexes  with all the
hipands.

Keywords: Stability constant heterocyclic drugs. chelates, ligands, half integral, poin
Wise gte.

Introduction

Metal complex formation mav be due 1o displacement of a proton {rom the tigand
causing a drop in the pH-value of the solution, pH- metric studies of metal complexcs of o
large variety of polycarboxylic  acids.Phenols, oximines, carboxylic acids etc have hecn
carried out by many workersi. Irving and Rosotti2 have been given a method for calculation
of stability constants of complexes by pH metry.Stability constants of compiexes of Th{IV)
with some substitited pyrazolines have been studied by Narwade et.al 3 potentiometrically.
Mahajan et.al 4 have been studied Cu(ii) complexes with sulphonic acid potentiomelrically
“ Meshram ¢t .al 5 have studied the stability constants of compiexes of Pr (I} Nd (I} and
Sm (I} with some substituted pyrazolines phi-metrically.

Reseantly Shivaji Jadhav ctal6 studied the stability constant of metal-tigand
equilibria with special reference to Schiff base and transition elements. Arvind Sing et.al7.
alsc studizd the stability constant of Fe(lIl) and Mn(Il) with chloramphenicol by paper
electropharetic technique.Meshram et.al8. also studied the Metal-Ligand stability constant of
Co(II), NiT1), Cu(ll} metalion complexes with substituted ketones and simple ketones at 0.]
M ionic strength pH metrically.
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The study of stability constants of Sm (111}, Gd (111} and Dy {I11) complexes with
substiuuted heterocyclic drugs are still lacking. 1l was thereiore thought of interest to study
the chelating properties of some substituted drugs  under  suituble  conditions
potentiometrically.

Methudology

Metal nitrates {BDH) were dissolved in perchloric acid and their concentrations were

estimated by standard methods®. Hetrocyclic drugs are insoluble in water and hence 70 % ;,
DDMF-water {v|v) was used as a solvent. Ethano] was purified by standard method10 and its .
purity was checked. pH-measurements were carried oul with ELICO pH-nieier ( accuracy !
D.05 unit ) using glass and calomel electrodes at 2900 (4 0.10C) The (-vatues (phH- meter
reudings 70 % DMF-water mixture 1 were converted 1o 1) sulues by applying te
corrections propesed by Van Uitert and Huss] U he overal] 0.0 M jonie strength of sulution
was caleulaled by the expression

The contribution of the other ions in additicn to Na . e 04 s adoo taken e ’
considerations.

Experimental
Proton- Ligand stability constants -

Used heterocyelic drugs may be considered as monobasic acids having one
replaceable H+ ion from OH group and can therefore be represented as HL ic

Hl =—— H' L

The titzation data were used to construct the curves hotween volume of NaOH Vs pH,

It was observed from the titration curves that the ligand curves start devating from !

the free acid curves at about pH 3.86 for ligand-1, about pH 4.18 for ligand-2 and for ! ligand-3 f‘
pH 4.20. The deviaticn increased continuously upte pH 11.25 to 12.60 . It indicate that OH i
group siarts to dissociate at 4.10 and complete its dissociation a1 about pH 11.25. %
§

The average number of protons assceiated with the ligand {nA) was determined from
lipand fitration curves employing the equation of Irving and Rossotti12.The pk values were
estimated {rom formation curve (nAVs pH) by noting the pH at which nA =0.5. The accurate
values of pk were estimated by pointwise calcuiation which are presented in Table-]
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| System
|

} figand-:

ligand-2

- Jilglnd”\—{_ I

Metal-Ligand stability constants

Tabie-1

Petermiination of proton- ligand stability constant (pK)

of some substituted hetrocyclic drugs at 0.1M ionic strength.

I BT a—

Half integral |

Point wise

11.33

T

TreGoes)

1402003 :

VLT3 0.0%)

Metal Bgand stabifity constants of Sm(UD.Gdill) and Dy(1113 complexes witly sonie

substtuted hetrocyelic drugs were determined by employing Bierrum-Calvin pH -ttration

techmque adopted by Teving and Rossott.

The formation of chelates between 5m (HD.Gd CHD and Dv(HDy and the substituted

! hetrocyelic drugs was indicated hy

1. The significant departure. siarting from pll 2.85 for Smflll), pH 2.63 for

i raized from pH 5.00 to pH

11.50.

Gd(LI} and pH 2.75 for Dy(111) complex system.
1L The change in eolour from brown to dark brown and then faint brown as pii

The log K values were directly read from the formation curves (nVs pl.} using halt

integral method.

presented n Table-I1 for all the svstems,

Table -11

The most aceurate log K values were caleulated by pointwise calculation methods are

Metai-ligand stability constants (log K) of Sm (II1),Gd (111) and Dy (HI)

i Camplexes with substituted hetroeyelic drugs at 0.1 M ionic strength.
e - Constants
System Log K, Log K, a
Sin (111 ligang-1 11.30 11.05
Sm (111} lizand-2 1185 1125
Sm (Nijligand3 | 1135 10.77
Gd (1) ligand-1 11.05% 9.82
@n*ww
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Gd (111) ligand 2 1133 942
TGN tigand-3 197 | 1032
[ Dy (Y ligand-1 9.85 705
Dy (i) ligand-2 128 1045 i
Dy (181 ligand-3 13 Az }

Result and discussion

Table 111

Metal-ligand stability constant at 0.1 M ionie strength -

Validity of log K = a pK+ b reiation

Lovlant
: Systenn T R,
S () ligand- | S R EEE
S (1) Hgand-? o0 oS
r Smmizmd—\ Tuss ‘ R ;
Gd (N1 Gigand- 1 125y I s T I :
| Gd{lD) hgand-2 [ TEsT | 121 | |
Gd (1) ligand-3 165 { .16 ;I :
Dy () ligand-i 2200 T T e i
Dy (111 ligand-2 0.90 l 108
TN T N T A
4
The result shows that the ratio log K17 log K2 is positive in all cases. This implies tha %i
there 15 Iitile or no steric hindrance to the addition of second ligand molecuie. i!
i
&l
The linear relationship log K ~ a pK+ b has been found out by some workers]3 Lo i
hold for transition metal complex of series of closed related ligands. 'E
of the mctal complexes of substituted heterocyclic drups  are 1

- The stabiiity
SmUT<GA(II<Dy(I11).

The plot of logK/log K; Vs pK shows satisfactory linear relationship giving slope
values of 1.00 & 1.65 respectively. The partial free energies of metal - ligand & proton-ligand
complexes exactly compensate each other, when tog K Vs pK plot is linear with a slope of

unity.

Such results ate also found by Narwade et.al.’ and Meshram et.al.’
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LRS Bianchi Type-I Cosmological model in Creation Field Theory
of Gravitation with a Special From of Decleration Parameter
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ABSTRACT
LRS-Bianchi type-I cosmolog ical model has been studied in
Hoyle-Narlikas Creatidnﬁeld theory of gravitation. The field equations have
been solved by applying a special form of deceleration parameter proposed
&y Singha and Debnath (IUTE, 48:351, 2009). The physical aspects of the
models are also discussed.

Keywords: Creation-Field Cosmology, Special form of deceleration parameter.

1. Imtroduction:

The Deceleration parameters {q) are useful in stodying expansion of the universe. We know
that the wmiverse bas (7} Decelerating expansion if 9”9 | (ii) An expansion with constant
rate if 40 and (ifi) Accelerating expansion it 9<0 . In arder to obtain exact solution
of the field equations, many authors assume various physical and mathematical conditions.
Berman [f] proposed a special kaw of variation for Hubble's parsmeter to obtain the
cosmological solutions called the models with Canstant Deceleration Parameter (CDF) by
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assuming the deceleration parameter 4 as constant. Many relativists Berman and Gomide
{21, Singh and Desikan (3], AlarauandKilinc {4] have extended this law for Bianchi type
models with constant deceleration parameter. Akarsu and Dereli [S) have modified Beyman's
special law of veriation for Hubble’s parameter by seming 9=—K*m-1 g
kad M o constants which yields Lineady Varying Deceleration Parameter (LVDP)
md:kofmﬁvuscheyhavch:vuﬁguedamdﬂﬁugmmbgim!soluﬁomfor
Robertson-Walker spacetime by coosidering LYIDE. These models may have big rip type of

fature singularity. Adhavet al. (6], Singh et al. {71, have investigated cosmological models
with LVDP. But both CDP and LYDP cosmological medels arm either decelerating

accelerating. Also there is Big Rip type singularity in LYDP. According to Riesset al. [8] and
Asnendola [5], for a universe which was decelerating at past and accelerating in present, the
deceleration parameter st show signature Bip. By analyzing three SNe Type la samples,

] : CunhaaxﬂLhnat]G]famsmcunauxlﬂmimandpagdecdﬂzﬁonwihhi@-dcgmcof
:) ! statistical confidence. To match this chservation, Singha and Debaath {11] have mvestigated
the quintessence model with a minimally coupled scalar field by takirg a spedal foam of
-
~ deceleration prameter ¢ i such a way that the model behaves earty decelerating and Late
2 time accelerating for barowropic fiuid and Chaplygin gas dominated models. The spedial form
> 7 ¢
= q:-l..._f
! of Deceleration Parameter is defined as 1+R" | wbere k is a coustant and R is
' average scale factor Adhaver al. [12-13] have imvestigated Bianchi cosmological models by
. wsing epecial form of Deceleration Parmneter with different context Recently, Chate and
7_ Scutakke [14] have investigated in F{R,T) theory of gravity.
o The phenamenon of expanding wniverse, Primondial Nockeosynthesis the cbserved isotropy
o of Comic Micuwave Background Radiations (CMBR) are the three important observations
5 in astronomy which were snccessfully explained the big-bang cosnology based an Rinstein
" T e firld vquations called as big-bang model. This model is described by Friedman-Robertson-
Fd O
" é‘ 77 %\, Walker line element and a mattes dessity source which obeys equation of stae P3P
IR 3 rr
- e K i
= Q:‘_‘ .
o
~
: | .
(52
-
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where P and P mﬂleﬂxﬁdpressmeandm&adﬂuityrgspecﬁvdy.ln&elate
dghﬂeaﬁrasﬂommidobwvaﬁmmmedcddmmeptecﬁdiaﬁddebig-bangmodddo
mdwaysgxxﬂynrﬁmnexpecmﬁomaswasbcﬁevedeadiﬁ[lﬂ. So, altemative theories
of gravitation were proposed by the researchers The most popular theory was put forward by
Bendi Gold (16} celled steady state theory. The remarkatle approach of this theory is that ~
&mmivussndﬂ:ahm;nysinguhrbegimingmmaﬂmdxmmﬂogimlﬁackgxmn!
and staistical properties of large scale features of the universe do oot change. To maintain the
constzmey of matter deusity, theycaﬂenqﬁateaveryslovbuicumimmcmo{manﬂ
in conisest to explosive creation 2 =0 of standard model. The theary fails for not giving
anyplyicﬂjtsﬁﬁmﬁmfwmmaﬁmofmcmdmeprhdphdm
of matter was violated in this fermalism. To overcome this difficulty, Hoyle 8Nadikar {17)
adopt aeld theoretical approach by introducing a massless and chargeless scalar-field C in
the Finstein-Hilbert action: to aocount for matter creation. The theory proposed by Hoyle and
Nariflar Gilled asC-field theory which has no big-bang type singularity as in Bondi& Gold
steady state theory. It is pointed cut by Narlikar [18] that matter creation is accom-
plished at the expense of negative encrgy C-field Chatterjec&Banegjee [19] have inves-
tigrated higher dimensional cosmology in C-ficld thoory. Singh &Chaubey [20] have stadied
Bianchi typel, I, V, VIO and Kantowski-Sachs universes in C-field Cosmology. Adhavet
al. [21] bave investigated Bianchi typo-1 string cosmological models in Creation ficld
cosmology. Katore [22] has studied plane symmetric universe in C-field cosmology.
Recently, Panigrahiet al. {23] have investigated five dimensional spherical symmetric ymni-
verse in Creation field theory of gravitation. In this paper, we have investipated LRS
Bianchi type-1 space-time in creation field theory of gravitation. By using special form of
deceleration parameter,the solutions of field equations are obtained. This work is
organized as follows. In Section 2, the model and field equations have been presented.
The field equations have been solved in Section 3. The physical aspects of themodel
have been discussed in Section 4. In the 1ast Section 5 concluding remarks have been
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7. Metric and Field Equations:
We censider the LRS Bianchi type-I metric in the form of

¢?=dt’ - Alad - B(dy+de’) |
%) -

where metric potentials 4 } are fandions of time { only and J__g:ABI .
it is gssumed that creation field C is a function of time t only
Clra)=cl) wd TEdgloppp)

| @
ThrEmsminﬁdﬂeqnmilnnndiﬁzdbyHoykaﬂNaﬂjka,S.G]byktmdnchga

asless scalar (ield called as creation fiekd viz. C - Field were given by

Ri— 7 Rel=—8xG T{"Tf) |
r (l‘ (tr . (3)
T
J where M is matter tensoc of Einstein’s theary given by
, a T!={prp)vi¥-pgi
{=) . Q)]
3 Here Pnﬂ:mydmﬂyufumﬁw@dcmﬁ?muptm % are o
2 mvmgfmnvehmﬁﬁkhuheysdr:dm 'lvj'l
i
{8 s matter tensor doe to creation field given by
I | ...l
({f f(("cj 2’{(“0() ,
rl
®
where [0 is the coupling constant betwees maiter and creation field
4
Y 194
o s
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“The Hogle-Narlikarfield equations (3) for the metric (1) with the belp of equations (4) 7nd (5)
given by

' ©

L))
whereovedeadioe 1) denotes differentiation with respect to time !

3. Solwfien of the Field Bqaations:
T}pﬁgﬂeqmﬁom(ﬁ){ﬁ)kasymd&mequﬁmswﬁhﬁwmknownm
A B p P amal - I order to solve this system coumpletely, we use a special form

of deceleration parameter.
__RR__, kK s
TR e ©

where ¥ s mean scale factor of the universeand | s positive coustant.
This form has been propased by Singa end Debnathifor Frisdman-Robertson-Walker metric.
mmmm“owﬁd&mls
b= p=ay(1+")
R 2
(20)
where % is an arbitrary constant of integration.
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Again integrating equation (10), we get
1
i
R={a e -1} an
where 2 & s arbitrary constant of integration.
Tha Spatial Volumne is given by
v=R*=AB’ , : a2
ie
.
V:(az.c" -1} ) 13)
The mean Hrbble parameter  H  for LRS Bianchi type-1 metric may give by
E 3 . "
R_1 1{A B
—===) H="A—+2>
HR3;§'3(A B)' ag

wherr the directional Habtie parsmeter MU=1 23} i e direction =, 7 and =,

€15)
Subtracting equation (7) from equation (8), we get

ey

Now, using equation {13), equation (16) becomes

(15)

4{A_B)

dtlA B *ﬁ“ﬂ

[A_B| V¥

|A B ,

a7
‘-‘-._-\\ Integrating, winich gives ‘
4’:; \'\\\‘ ;
0 ‘
T »
i ‘J} *
< L

(Wa]
o
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AB X
ABY

(18)
where X is constant of integration.
Stmplifying equation (18), we get

aoli 1Y)

13
where P is constant of mtegration.
Using equation {12}, we get
H
)
_p Pyhen| X1 &
B=D V/@[—gjv -
@n
uk F
_Gopet 2X. em o}
Hl_(a! G.'.—l) T(“i'e 1) .
e x e 2
H=H,=————F5—— e —1
¥ z (az.e."—l) E{u!e )
@)
To obtain ensrgy demsity (P) » 2d equation (G) and equation (8), we get
AB ABB
A posle-p) '
@)
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Now we cansider the equation of malter as
=, '
(ZSyssing equation (25), equation (24) reduces to

- 1 [3{34&)&:,«:,.:"" 3“1"”:“"“.]
"74:«:{1—!’)[ (@, -1} (a,.e"'—l)] )

@9
From equation (25) and (26), we obtained the peessure (P} as
[3(3—1()0‘,:12,.:"'. 3“{":"".'.]
P=ermc( 1_'.)[ (u,.c"" —1F (c,.c".—i) I i @n

Using equations (20}, (21) and (26) in equation (6), we get

Za b
(3y—2k+3)aa " 2apazk.e™” .

__ T —}-(a!.e'"—l)—:-]

= "'Gfl (1—rNese™ —1F  (1—p)(a.e""-1) 3 . (28)
€= Iy—2k+3 ‘“10'2".1.‘

-‘Jucﬂl—v) (ar.e™™ 1)

" (1_7)(“2';‘”_1)2 Iqu.atk.e'l" 1 ';"_1 —:_] E]
X{ITB y-2ke3)auape l(l—r)(a,.e""——l) e )

(29)
U
;. [Iy—2k+3 G 95-€
C"‘Juq’h—ri Tane™—1)
PNt [2agak.et 1, --'_1)"-']
i+ ™ x \a;-e
T 2(3y-2k+3)ayaz.e™ |(1-y)apeF-1) 3 -
(30
(to the first ocder)

- ’3 —2k+3
¢ 4xGf(1-y)
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X alaz‘e“h' 1al’q2k'e o [177) (ﬂ' e‘;“_l)-:_
(g 6™ -1) [31#2&+3}(a,‘c"k-1) 6(3y-2k+3)"

&Y
(. Jy—2Kk+3
4xGf(1-y) "
1 G o *v) 1
x;hg[u,.c - (ar_2h3)bg(u,.e 6(3y 2“3)_“1!, 1) d\‘l

(32)
Thuze creation field C is proportional to time t

4 Physical Aspects af the Modek:
Thembgicalmodelmingeqimﬁou(m)and@_l)ineqmdm(l)wrhmas

ds’:&’{uxv%@(%] %]rdx% D—xV%exp —%j %‘T(dy’ﬂa’) '.

B3
The;i:ysi:alpmmofrm&lcﬁ)smhaslhcﬂnbblc

Scalar (e} , the mean anisctropiC parameter (4) and Shear Scalar (d:) are defined as

Parameter (H] , Expansion

oo
i 195
H=-HHB +H +H,= .
£l it s i
(G4
a0
e=am=""r—
{o.e™ —1) @5)
:( . )!il—l!
12 (H-BF_2xa; -1
A':—Z "l—H_'T . An
3]_1 Sa,-ax..e ‘36’
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8 Condnsion:
X LRS Bianchi type-I cosmological models have been investigated in Hoyle-Narlilar's creation

Geld theory of graviwtion It is observed that in early phase of umiverse, the value of
190 | the valoe of 9771 | Hence the

umiverse had a decelerated expansicn in the past and has accelerated expansion at present

deceleration parameter is pusitive while as

which is in good agreement with the recent observations of SN [a. The creatica fiedd £ is
directty propottional to time { . Hence the creation of matter inareases as time increases
witich follows the results as obtained by Hoyle and Nadibar.
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Potentiometric Studies In Some Binary and Ternary Complexes of
Praseodymium (I1I)
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Abstract:

Stability Constant of binary and Temary complexes of praseodymium (IIT) with N-
Hydroxy ethyl ethylene diamine-triaceticacid (HEDTA) and Azelic acid (AE) in solution were
determined. Metal ligand stability constant of complexes were deterrnined at three different
temperature 25°,35% and 45°% and 0.IM(HCIO,) ionic strength. It was observed that Praseodymium
(I} ion form 1:1 binary complex. It was also observed that praseodymium (III) jon forms 1:1:1
ternary complexes with HEDTA &AE.

Key words : Stability constant, Binary complex, temary complex
Introduction :

Potentiometric study involving the use of pH-metric technique has been proved to be

one of the most reliable and useful methods. The stepwise attachment of ligand to central metal ion
yields stepwise complexes, the stability constants of which may be conveniently evaluated by
Bjerium- Calvin titration method using the method of Irving and Rossotti. A considerable amount of
work on the evaluation of the stability constant of binary complexes has been reported. However the
studies on the formation of polynuclear and mixed ligand complexes has not be studied with the same
interest as that of binary complexes . In recent years , however the formation of complexes
containing two different type of i gands has become a matter of interest for the coordination chetmists

and hence formation constant of some of these complexes have been determined [1-3].Good amount
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of work on pH-metric study of Pr{Ill) complexes have been done by many workers[4-6].Dutta and
co-workars{7] reported the formation constants of ethyl acetoacetate complex of Pr(III0. The stability
constant and thermodynamic parameters of Pr{IlT) propionate and isobutyrate have been determined
by Paterson and Haight[8]. Sonar et.2i.[9] have been studied the spectrophotometric and pH-metric
studies of Ce(II), Dy(III), GA(III),Yb(IM) and Pr(IIT) metal complexes with rifampicin, Ammar
et.al.[10] have been studied the determination of the stability constants of mixed ligand complexes of
phenytoin sodium drug and glutamine by potentiometric method. Arvind Singh et.al.[11] have been
studied the stability constant for binary complexesof Fe(IIl} and Mr(IIl) with chloramphenicol by
paper electro-phoretic technique.

In present work, investigation of the complexation behavior of Presodymium(II) with
organic acid acting as bidentate ligand like azelic acid (AZ),proton ligand stability constant & metal
ligand stability constant and thermodynamic parameters like AH( Enthalpy),AG{Change in free
energy) and AS(Entropy) of binary & ternary complexes at three different temperatures have been
attempted.

Methadology:

In this research work Calvin-Bjerrum pH titration technique as adopted by Irving
Rossotti has been employed. All reagents used were A.R.Grade and prepared by using double
distilled water. The ligand (HEDTA) & (AE) were synthesized in the laboratory by reported
methods. pH-meter (model pH 821) (Accuracy +0.05 units) having glass calomel electrode was
used.
General procedure of titrations for Binary Complexes.

) Free acid (0.01M)
II) Free acid+Hligand (0.01M)
OI)  Free acid+Ligand+Metal ion {0.01M)
General procedure of titrations for Ternary Complexes
I Free acid (0.01M)
i) Free acid+ primery ligand (0.01M)
OI}  Free acid + Secondary ligand (0.01M)
IV}  Free acid + primery ligand + metal ion (0.01M)
V) Free acid + primery ligand + metal + secondary ligand (0.01M)

The ionic strength of all the solutions was maintained constant 1M by adding
appropriate amount of KNO; solution.
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For binary complexes ,Titration curved are used to estimate the values of nA{ proton-
ligand formation number} , formation curve are constructed between nA & pHTog ki, logks & log ks
at nA= 0.5,1.5,& 2.5 respectively. These values of constants (logk,", logk ;" & log ki) are
summeri3ed in Table 1&2. Metal ligand stability constant log k; and log k; were read at n=0.5&1.5
respectively .These values are sumnmerised in table 3&4. Thermodynamic Parameters AH, AG, & AS
are summerised in Table-5. Stability constant values of temary complex are summarized in Tabie-6
while thermodynamic parameter values of temary complex are summarized in Table-7. These
thermodynamic parameters calculated directly from formation constants of chelates in binary

complex.
For monobasic acid we know
HLeee H*L:
By the law of mass action we have
k=[H")[I.JHL] 1
and for ternary complex

Ha -+ L —— Mp|

By law of mass action
kntar™ =[MAL)/[MAJ[L] 2

Calculations of different pammetérs from the obtained data were done by using

different equation as follows
DA=Y- (Va-VNFE Y Vot V1) Tep Pommmeememmmmenmeee -3

Where nA=Average number of proton attached to ligand, ¥ =Number of replacable
proton in ligand N =Initial strength of alkali,E°= strength of acid in system.V,.=Initial volume of the
system, {V»-V) =Difference of alkali required between acid and ligand titration ,Tor® =Total

concentration of ligand solution in system.

E=(V 3-V2)(N+E°)/ (VotVa) nATey® 4

where “n=average number of secondary ligands bound to primary complex,

Tem®=initial concentration of metal ion in system.

AG= 4576 T Logk 5
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where AG = change in free encrgy, T-temperature, Log k= stability constant

6

AH=-4.576 x slope
where AH =Enthalpy
AS=(AH- AG)/T

where AS =Entropy

Observation Tables

Table-1 Proten-Ligand Stability Constant of HEDTA

263

Temperatures
Sr.No. Constants 5
25¢ 35°C 45°C
1 Log k" 10.10 09.90 09.75
2 Logk;” 05.33 05.30 05.00
3 Logks" 02.63 02.50 02.30
Table-2 Proton-Ligand Stability Counstant of AE
Temperatures
Sr.No. Constants -
25°C 35°C 45°C
I Log kM 05.25 05.15 05.12
2 Logks" 04.15 04.08 04.02
Table-3 Metal-Ligand Stability Constant of AE. Complexes
Temperatures
Sr.No. Constants =
25°C 35°C 45°C
ISSN: 2347-9027 www.jmedd.org Page 390
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1 Logk, 02.62 02.32 02.18
2 Logk, 02.14 02.01 0183
3 Log ks 04.66 04.33 04.01

Table-4 Metal-Ligand Stability Constant of HEDTA Complex [Pr(IlI)-HEDTA]

Temperatures
Sr.No. Constants
035 35°C 45°C
1 Logk, 13.70 13.55 13.20
Table-5 Values of Thermodynamic parameters for Binary Complexes.
Sr.No System Temp. Thermodynamic parameters
AH AG AS
1 Pr(IiI)-AE | 25°C - -04.58 +03.90
35°C -03.03 -04.33 +03.20
45°C - -04.11 +02.70
2 Pr(III)- 25°C - -24.90 +56.60
HEDTA  m355¢ 0240 2529 +56.10
45°C - -25.24 +54.60
ISSN: 2347-8027 Page 3591




Table-6 Stability Constant of Ternary Complex of Arelic Acid

{Pr(HD)-( HEDTA}-{AE)]
Temperatures
Sr.No. Constants S
25°C 35°C 45°C
logk/=P™ 03.32 03.15 02.95
Al
Table-7 Values of Thermodynamic parameters for Terpary Complex.
SrNo System Temp. Thermodynamic parameters
AH AG AS
i Pr(I1L)- 25°C - -06.20 +06.30
HEDTA - r35c 03,60 205.90 +03.40
AE
45°C - -05.60 +04.70

Resuit and discustion:

In the formation of binary complex , more Toom is available for ligand than that of

temary complex which results in lowering the value of log k.In case of HEDTA system,the

expantion of coordination number to more than six by secondary ligand is quite obvious, because

HEDTA acts as pentadentate ligand and azelic acid as bidentate ligand.If coordination number of

Pr(lll) is more than six secondary ligand would displaced the coordinated water instead of

displacing coordinated group of HEDTAIF it is valid » these mixed ligand chelates would not
hydrolyze before pH=10.5.Infact they behaves similarly. Therefore, here ternary system of HEDTA

the possibility of expantion of coordination number of Pr(ITT} larger than six is considered. In view

of above discussion it is concluded that the coordination number of Pr(IIT) ion is seven in this

ternary system.

The thermodynamic parameters AH, AS and AG for ternary chelates formation is

caleulated directly from formation constants of these chelates, In the mixed ligand complex of azelic

acid , the value of enthalpy is negative and that the entropy is positive. Both these factors helps in the
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formation of stable complex . I addition it must be mention here that the ternary compiex formation
[Pr(IL)-HEDTA-AE] results in a greater entropy increases through displacement of more
coordination water molecules than in the formation of analogous Pr(H) binary chelate.

Referances:

1.Irving H. and Rossotti H.S. J.Chem.Soc. 3,(1954) 2004,

2.Beck M.T.,Chem. Of complex equilibria,Van Northand Reinhold, London(1970).

J.Rossotti F.J.C. and Rossotti H.S., The determination stability constant, MC Gra. W-Hill, New
Yourk(1961),

4. Moeller T, and Fogal N.,J .Amer.Chem.Soc.,73,(1951),4481.

S.Andergg G.Nagali P., Muller F. and Schwarrenbach G..Halv.Chem Actz.,42,(1959),827.

6.0zer 11.Y .J.Inorg. Nucl.Chem.,32,(1970),1273.

7.Dutta N.K.,Nihar 8.N., and RohutP.,J.Inorg Nucl.Chem.,31,(1969),3177.

8.Haighut G.P. and Peteraon S.R., Inorg.Chem. 4,(1968),1254.

9.A.N.Sonar and N.S Pawar, E-J.Chem.,8(2),(2011),517-522.

10.Ammar gasem, Mazahar Farooqui and Sayyad Hussain, Int.J.Chem.Sci.,13(4),(2015),1575-1583.
11.Arvind Singh and O.P.Rai, Orient.J.Chem.,30(4),(2014),2059-2063.

Jijamata Mahavidyalaye
Buldana

IS5N: 2347-9027 www.medd.org Page 393

@



.l....lel‘%’l'.liiii.'........'-_.‘

Sll(l HANKAN

- UGC APPROVED |
(SL No. 2630) Journat No. 48999

- Quart
International

Multi - Disciplinary
Refereed & Revuewed

" Research Journal

Chief Editor
Dr. Radhakrishna Josbhi

i@
H
-



(RNl MAH MUL 02988/13/1/2011 - TC VERIFICATION DATE 6/72011)
ISSN - 2250-0383
InternationalMultidisciplinaryReferreds ReviewedResearch Journal

SHODHANKAN

CHIEF EDITOR : Dr. RADHAKRISHNA L. JOSHI
Associate Editors : 1. Dr.Kisan M. Ambade

" “EDITORS’ BOARD

Dr.Rajdev T.B. Dr. Dhale N. W,
Dr. Seema Malankar Dr. Gatti G.V

Dr. Patharkar S.V Dr. Varat T.M.

Dr. Kanade Ashok Dr. Khandat Maya

INTERNATIONAL EDITORS’ BOARD

Dr. Bhatt Preeti, Rajasthan Prof. Patel Tarun, Gujrat
Prof. Maduria Mahanta, Asam Prof. Padmawat C.S, Maharashtra.
Mr. Hrikesh Roy, Bengal Ms. Ventaka Aruna, A.P.
Prof. Reddy Shriniwas, Karnatak Er. Shaikh Naushad, Dubhai.

Er. Chadraprakash Upadhyay Dr. Pawar Abhay
UsA India
Er, Ganjapurkar Sachin, Singapur Er. Dalvir Mall, Canada.

Er. SheldenRego, Australia

Single Issue :Rs. 150/- Life Membership — Re. 5000/-{Ten Years)
Each Paper : Rs.1100/- Institution Yearly Rs.1000/-

CHIEF ADVISOR - DR. DHARURKAR VIJAYKUMAR. L.




INDEX
A, Trafraae TafEae A = A,

v | O T HehedT G A IS, TTHT St L
forrre

| A a2 A HeEu W, W O TS | ¥ A ¢
Foreicrer s it .

3 | wETem TS AreEETTE 1. &, S, @, E BT
HHeT T U 3

¥ | Anna Hajare's Early Life Prof -Ram Bodkhe TR

4 | Drinking Water Scarcity In Pune Arjun B. Doke T
District: A Critical Analysis

& | Understanding The View Of Dr. Amol S, % T 30
Swami Vivekananda On Vidyasagar
Education And s Relevance

a | Occupational Pattern Vis-A-Vis Dr. Tarun Kalita ELG e
Standard Of Living Among The
People Of Lakhimpur District

¢ | New Views On M-Commerce Dr. Ashok B. Navale 3¢ 3 ¥3
Analysis |

% | Tapging of Rapd and 1SSR S. R. Dhonde, A. AL ¥E F 8%
Markers for Powdery Mildew Kale, N. 5.
Resistance in Mungbean Kute. G. N. Deore and
{(Vigna Radiaie 1. Wilezek. ) M. S. Kambale

to | RN AR MAFATE A= FER T, . ¥e d Lo
Frermdl amfin g favTE wE, a1 et

1% [ The Virtual Library : Manisha Nimraj ue T ue
Rote and Cthical Challenge for Jadhav

Librarian

i

al @

93



e T e A T A
Spatial Analysis Of Personalized Ms. Sania Jadhav Wt T 9e
WVehicle Users In Pune City: A Dr. Suyog Kulkarni
Survey Conducted At Katraj, Mrs, Meena
— Hadapsar, Pune Station And Dr. Ravindra Shinde
’ Swargate _
i R TR iearmier 7 g T AR Wtk | R T}
: TRUNGETET TS ST
T ¥ de tw | Fdi In Retail Sectory In India: Dr. D. J. Kande AL TA
Challengs And Opportunities ‘ -
S t¢ | ClHIEed 30T eliehawp o qfr 9o B %0 7 Q¥
w | =M A FiEsddte Rt . E . dae % T <8
a— L e o | cetmas
%0 | Ultrasonic Study of Molecular | Kolhe R. K., Bhosale | %eo GETH
RE T R, Interaction In Binary Liquid B.B. Kolhe A.R.
Mixtures Of DMSGO  With
RE T 30 Acetone at 298k, 303k and 308k
% | A Study of Members of Self| Prof. Ashok Shinde | %% o 233
N - Help Groups in  Ahmednagar Dr.S.R.Mcdhe
TR District For The Period of 2011-
02 to 2010-11
e | 327 ¥3
| vy A v
nd
¥e dWo
e T e
<
o 1 d &3
ite,
t
e
! EYHEGL
= | &&dwo |




ECONOMICS
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FDI IN RETAIL SECTORY IN INDIA: CHALLENGS AND

OPPORTUNITIES

Dr. D. J. Kandte
Assist, Prof.& HOD Jijamata Mabavidyalaya Buldhana Dist. Buldana

INTRODUCTION

Generally speaking FDI refers to capital inflows (tom abroad that invest in
the production capacity of the economy and are “usually preferred over other forms
of external finance because they are non-debt creating, non-volatile and their retums
depend on the performance of the projects financed by the investors, FDI also
facilitates intesnational trade and transfer of knowledge. skills and technology.”™ It is
furthermaore described as a source of economic development, moedernization, and
cmployment peneration, whereby the overall benefits (dependant on the policies of
the host government)... triggers technology spill overs. assists human capital
formation. contributes to intemational trade integration and particularly exports.
helps create a more competitive business envirenment. enhances  enterprise
development. inereases total facter preductivity and. more generally, improves the
efficiency of resource use,
HEISTORY OF FCREIGN TMRECT INVESTMENT (FDI) IN INDIA

Foreign direet investments (FDD are a major driving foree behind the
growth of Indian financial markets. Post liberalization in 19905, the country is being
viewed as a strategic destination by foreizn majors 1o park their investments and
benetit from the economic growth. [n India. FDU is considered as a developmemal
tool, which cin help in achieving sell=reliance in various sectors of the cconomy.
With the announcement of Industrial Policy in 1991 huge incentives and
concessions were granted for the How of foreign capital o India, ladia is a growing
country which has large space for consumer as well as capital goods India’s
abundant and diversificd natural resources, its sound econamic policy, good market
conditious and highly skilled human resources, make it a proper destination for
foreizn direct investments
India remains the world's third most attractive destination for investment by
trimshational corporations (TNCs) during 2013-15, stated o recent survey by
LINCTATY. The country was ranked alter china and the LIS in the survey based on
respenses of 159 companivs. As per the recent survey done by the United National
Conference on Trade and Development (UNCTAD), India will emerge as the third
largest recipient of foreign direct investment (FDD for the three-year period ending
2012 (World Investment Report 2010). As per the study, the sectors which attracted
highest FDI were services, telecommunications, construction activities, and
computer software and hardware. In 1991, lndia liberalized its highly regulated FDI
regime, Along with the virtual abolition of the industrial liccusing system, controls
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over foreign trade and FDI were considerably relaxed. The reforms did result in
ingreased inflows of FDI during the post reform period. The velume of FDLin India
is relatively low compared with that in most other developing countries.

Moreover, this economic segment enjoye high attention from tep officials
of the Government, owing 1o its strategic importance. The Goverament keeps
making efforts to provide impetus to FDI flows in the country and hence undertakes
numerous reform initiatives. FDI norms were fyrther liveralized after September
2012 in sectors like civil aviation, power exchanges and retail. The Ministry of
Finance has also sugpested modifications in FDI caps for various sectors, including
tea, media, natural gas and petroleum.

In political economy terms, the entry of foreign retailers affects different
stakeholders on the demand and supply side. Improvement in supply chain,
especially for food items, across the country benefits low income groups because
their major part of the consumption basket is foed. Secondly, it will increase surplus
to small and medium farmers. Low income consumers on the demand side and
small and medium scale farmers on supply side are less cohesively organized in
influencing government policies than wholesalers, middlemen, and Indian large
retailers. Indian large retailess (such as the newly entrenched interests like the
Reliance fresh) may block the entry of foreign players with short-term calculations
of their interests. However, they can benefit from externalities arising out of the
entry of foreign players if the foreign players invest significant resources in
developing the supply chain and improve the know-how of large number of
vendors. This took place in the case of the automobile sector. Some of the
wholesalers and small Kirana stores adopted innovative practices in procuring and
selling goods in response to competition from the large retatlers which will improve
the overall organization of the markets. The main losers would be the middlemen
rather than small traders. Small traders retain the advantage of low overhead costs
and take advantage of geographic distribution and density of consumers. Any
technological and organizational changes have disruptive effects - some losers in
the short run and farger number of gainers in the long run. As the presence of large
retailers increases, government tax revenues will increase which can be used to
compensate the losers. The main role of government is to establish and implement
effective and autonomous regulatory institutions- restraining anti-coipetitive
canduct by firms, labor and environmental regulation. The government has to make
credible commitents of its policies

Types of Retailing in India

(a) Single Brand- Single brand implies that foreign companies would be allowed
to sell goods sold internationally under a single brand”, viz., Rechok, Nokia and
{i\didas. EDL in .Single brand” retail implies that a retail store with foreign
mves.tmf:m can only seil one brand. For example, if Adidas were to obtain
permission to retail its flagship brand in India, those retait outlets could only sell
products under the Adidas brand and not the Reebok brand, for which separate

permission is required. If granted permission, Adidas coyld sel] products under the
Reebok brand in separate outlets.

m—
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(i) Mubti Rrand- FDIin Multi Brand retail implies that a retaif store with a foreign
investment can sell maltiple brands ynder one roof, Opening up FIM in multi-Grand
retail will mean that global retailers including Wal-Mart, Carrefour and Tesco can
open stores offering a range of household items and grocery directly to consumers
in the same way as the ubiquitous "kirana" store. The approval for single and multi
brand includes a set of riders for the foreign investors, aimed at ensuring that the
foreign investment makes a genuine contribution to the development of Indian
infrastructure and logistics, at the same time facilitating integration of small retailers
into the upgraded value chain, .

While the minimum capital requirement of USS$ 100 million is unlikely to
be an issue for the large foreign plavers vying to enter India in the supermarket/
hypermarket segment, it could make it difficult for foreign investors planning to
enter specialty formats such as music, mobile, electronics yoods, among others, as
these formats require relatively lower investments. Further, the approval
requirements from State Governments could limit the cities that FDI backed
retailers can operate in. The current opposition raised by a number of political
patties, if persists, may posc a major roadblock in the entry of the foreign retailess
in India. Besides restricting the number of cities these retailers can cperate in, it
could afso lead to problems in creating supply chain efficiency,

Opportunitics of FDI :
Opportunities to [ndian Economy

FDI i retail would have been an opportunity to attract inflow of funds
which would have resulted in major benefits for the Indian ccononty:

t. Growth in allied industries: Fhe inflow of funds into retailing would have
simultaneously led to the growth of altied industries as happened in the case of
automebiles, which led o the growth of auto components sector. Eikewise FDI in
retail would assist growth in supplier industries such as food-processing and textiles
moteover. growing demand for retail space, construction of real estate would have
also taken plage,

2. huprovement of Government Revenues: Another significant advantage of
organized retailing s its contribution to govermment revenues. Organized retailers,
by virtue of (heir being corporate entities need to file tax returns periodically
whereas in the unorganized sectors there have been leakages in the collection of
central and state taxes.

3. Supports the growth of Indian small industrics: If the consumers in India buy
goods at foreign single-brand cutlets, established in India and enjoy the shopping
experience, in reality, they would be actively contributing towards significant
money transter to a multinational based out of the USA. which after retaining
profits. would end up sending majority of this meney to China, where most goods
are being manufactured. The government appears to be cognizant of this very issue.
which is why they proposed that at least 30 per cent of the procurement of
manufuctured / processed products shall be fram "small industries” {presumably this
refers to "smajl industries” in India). This aspect will lead to support the growth of
the small industries in the cotntry.

4. Supports Improved Standard of Living: Allowing FDI in Indian Single-Brand
Retail will certainly bring in nore sophisticated and luxurious goﬂﬂfﬂ:d services to
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retailers setting up shops and investing in fully integrated supply ch
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the country. Availability of such goods backed with good promoticnal support will
definitely motivate / induce the Indian buyers to buy and consume them. It will be
certain that the standard of living of the consumers will be improved. In addition to
the above, the people who shall be employed in the multi-national retail enterprises
will be paid attractive salaries and wages that will also stand for their increased
affordability. The organised retail also provides othey add-on services along with the
products sold. All these new changes, that shall be resulted by allowing FDU in
single-brand retail will surely support improved standard of living.

5. Enhanced Competition and Reduced Prices: Entry of the many other multi-
national corporaticns will cbviously promise intensive competition between the
different companies offering their brands in a particular product market. When the
manufacturing companies will take efforts to increase their market share or to
accorplish their other marketing objectives, competition among them will be
activated. Such a competition will result in the availability of many varicties,
reduced prices, and convenient distribution of the marketing offers.

6.  Euhanced Shopping Environment and Experience: Consumers in India
mostly suffer from unhygienic

Experiences, erratic price and irregular avatlability in daily food and FMCG
products. Many established foreign retail giants that are known for low pricing,
creation of pleasant shepping environment, maintenance of hygienist, better
customer care, effective inventory management and storage facilities shall
efficiently contribute for eradicating the said problems and make the shopping very
prodnctive and a happy experience to the customers in India.

7. Efficient Enforcement of Laws: The presence of International companies in
Indian Retail will facilitate effective enforcement of Tax Laws and increase in tax
revenve. Tax evasion could be stopped when more of the retail is in organised
format.

8. Overall Growth of The Country: FDI in Indian retail will obviously result in
the growth and expansion of the market and change in consumer spending pattern
and ‘also increase in their spending that eventually lead to higher GDP in the
country.

9. Efficient Supply Chain Systems: The Government believes that FDI in retail is
the silver builet solution to all issues regarding the inefficient supply chain‘system
in India, This belief rests on the premise that a component of the capital inflow into
the retail sector will go into developing an extremely efficient and organised supply
and logistic system that will take care of collection, storage and transportation of
food produce, seamlessly. The government cannot

Expect the Wal-Mart’s and the Tesco’s to build £0od roads, without which the
supply systems cannat be oplimized. This is one of the constraints that Indian retail
Players are already struggling with, Globally, legistics account for around five per
cent of total cost retail players incur, while it is as high as ten per cent in India, thus
making a dent in its attractiveness.
0. Higher. Pr?ﬁts for Farmers: The section it the Indian Government that
supports foreign investments in retail, believes that such a move has the potential to
boost up the lives of our farmers. The underlying rationale is that with the giant

ain from farm
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SRS o supermarhet shelves, middlemen in the chain will be cut ont. Without the
intermediaries, food producers would get higher prices for their produce.

Ll. Large-Seale Employment Generation: Proponents of FDI in retail have
declared that there will be large-scale job creation in the economy. Union Minister
for Commerce and Industry Anand Sharma went oie step further by quoting a
figure of 10 million as the number of new jobs to be created, with butk of that
supposedly coming from the logistics sector. For example, the Wal-Mart, whose
global tmover is close to size of [ndia’s entire retail industry, employs only 2,1
million people. Assuming that the Wal- Mart and other retailer giants will extend
their highly profitable model in the Indian retail sector as well, it is highly unlikely
that 10 million jobs will be created. On the other hand, there is a possibility of lass
of employment for several smalt retailers once foreign retailers establish themselves
in the market, as seen in developed nations. In the Indian context, a study conducted
by the Indian Councit for Research on International Economic Relations in 2008
observed that unorganized retaiters operating in and around organised retailers have
witnessed a drop in busivess turnover and profits after the entry of organised
retailers, The entry of foreign players mto the Indian retail macket may or may not
result in huge loss of jobs, but income reduction of marginal retailers and
intermediaries is highly likely.

12, Elimination of Food Wastage: Presently the highly unorganized and
inadequate supply chain in India is considered responsible for the wastage of about
a quaiter of the total produce between the harvest and the consumption stages. In
theory. development of an efficient end-to-end cald chain will make it possible to
eliminate this wastage during the collection, storage and transportation of fresh
produce from farms lo supermarket shelves. The inerease in supply base of food
items due to climination of waste will supposedly translate into higher income for
farmers and fower prices for consumers. However, data from countries where retail
is highly organised convey a ditferent story. In the US and UK, anywhere betwecn
20 and 30 percent food s wasted by retail giants between the stages of production
and consumption. A hude quantity of fresh produce is thrown away by the
supermarkets during the sorting process since they have a poiicy of accepting
products that conform to strict standards in shape, size and appearance. Hence, fresh
fruits and vegetables which are otherwise edible are thrown away from supermarket
shelves for their unappealing looks. The Environment Agency cstimates that the
tetal UK retail foed waste is 1.6 million tons per year.

Oppertunities to consumers:

*  (onsumers have increased the competitiveness of domestic players.

. '_I"hc gmwth_in the sector assisted the devilopment of the autg compouent
industry which not only produces products of global standards but has also
resulted in increased cmployment.

. 'fhe productivity levels within the sector have improved as a result of
following globally recognized models of manufacturing,

= The technolegical capability of Indian firms has also seen improvements
over the years.
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s FDI bought the required capital into the sector which assisted players in
scaling up their supply thereby assisting their overall efficiency and growth.

s Consumer choices have increased by many folds both in terms of product
range within a price range as well us across price range.

* The Indian consumer today has access to global brands

e The quality of products in terms of customer experience as well as other
parameters such as safety, accessaries have improved tremendously.

Over the yeads thére have been new product categories that have been
created keeping in mind the change in customer preferences. The recent surge in
demand for luxury and high end automobiles has been noticed by various
international brands which have now started looking at lndia as a future growth
driver
CHALLENGES OF FDI IN INDIAN RETAIL:

Foreign direct investment (FD1) in the retail sector in India is restricted. In
2006, the government eased retail policy for the first time, allowing up to 51 per
cent FDI through the single brand retail route. Since then, there has been a steady
increase in FDU in the retail sector. and the comulative FDL in single-brand retail
stood at $195 million by the middle of 20010 (INPP, 2010).

According to the Department of Industrial Policy and Promotion (DIPP) of
the Government of India, single-brand retail comprises those retailers selling
products “of a *single brand’ only, such that preducts should be sold under the same
brand internationally; and single-brand product retailing covers only products which
are branded during manufacturing. In this category, FD1 is allowed to the extent of
5% per cent In contrast, no FDI is allowed in the multi-brand retail category. This
includes all firms in organized retail that seek 1o stock and sell multiple brands, such
as large international retailers like Wal-Mart and Carrefour. This is the scctor that is
most under dispute.

CHALLENGES IN RETAIL

The industry is facing a severe shortage of talent, especially at the middle
management level. Most Indian retail players are under serious pressure to make
their supply chain more efficient in order to deliver the level of quality and service
that consumer are demanding , Long intermediation chain would increase the cost
by 15 per cent. The retailer does not have industry status yet making it difficult for
rctul!er‘s to raise finance from Bank to fund has expansion plan; govemments
restrictians on the FDI are leading to an absence of foreign players resulting in to
limited exposure to best practice. India’s retail sector remains off-Hmits to large
international chains especially in multi-brand retailing. i
Umployl:m—(I::‘Tt i?]rgtthcc?:;tcz:Il.nscfto:-hcAps(:cmi;: -~i|'-“1p:jm- o ‘]-ms.c Jopstay s iy
report 15 that opening o FOT v .Id : cond re .{‘L‘ concern raised i the DIPP's
! ling up would lead to unfair competition and ultimately result
in ]ﬂl'gE—SCﬂ.h: exit of |!1cumbem domestic retailers, especially the small Eamity-
owneq busme‘s& A th_u'd concern raised by domestic incumbent firms in the
organized retail sector is that_ this sector is under-developed and in a nascent stage.
Hete the potenna['beneﬁts from allowing large retailers to enter the Indian retail
market may outweigh the costs. Evidence from the United States suggests that FDI
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v organized retail could fwlp tackle inflation, paticulirhy with wholesale prices, It
t> also expecled that technical know-how from foreign firms, such as warchousing
technologics and distribution systems, will lend iself to improving the supply chain
in India ard added benefit of improved distribution and warehouging channels may
also come from enhanced exports. India’s experience between 1990-2010,
particularly in the telecommunications and IT industries, showcases the

Various benefits of opening the door to larac-scale investments in these sectors.
Arguably. it is now the turn of retail,

CHALLENGES FACING FDI

The challenges facing FDI in India are in spite of the fact that more than
160 of Fortune 560 companies are already investing in Idia. These FDIs are
already generating employment apportunities, income. technology transfer and
economic stability. India is focusing on maximizing political and social stability
along with a regulatory environment. In spite of the obvious advantages of FDIs,
there ure quite a few challenges facing larger FDIs in India, such as:

I. RESOURCE CHALLENCE:

India is known to have enormous amounts of resources. There is manpower
and signilicant availability of fixed and working capital, At the same time. there are
some underexpioited or unexploited resources. Ihe resources are well available in
the rural as well as the urban areas. The focus is to increase infrastructure 10 vears
down the line, for which the requirement will be an amount of about US$ 150
billion. This is the fiest step to overcome challenges facing targer FDV.

2. EQUITY CHALLENGE:

India is definitely developing in a much faster piace now than before but in
spite of that it can be idemirfied that development has taken place unevenly. This
means that while the more urban areas have been tapped. the peorer sections are
inadequately exploited, To get the complete picture of growth, it is essential to
make sure that the sural section has more or jess the same amount of development
as the urbanized ones. Thus, lostering social equality and at the same time, a
balanced economic wiow(h.

3. POLITICAL CHALLENGE: The support of the paolitical structure has to be
there towards the investing countries abroad. This can be worked out when foreign
investors put forward their persuasion for mereasing FD capital in various sectors
like banking, and insurance. So. there has

to be a cemmon opinion hetween the Parliament and the foreign countries investing
in India. This would increase the reforms in the FDI area of the country.

4. EXECUTION CHALLENGE:

Vary impurtant among the major challenges lacing larger FDI, is the need

to speed up the implementation of policies. rules, and regulations. The viral part is
to keep the uccomplishment of pelicies in all the states of [ndia at par. Thus, asking
for cqual speed in policy implementation ameng the staies in India is important.
3. India must also focus on areas of poverty reduction, trade liberalization, and
banking and insurauce liberalization. Challenges facing larger FDI are not just
restricted to the ones mentioned above, because trade relations with foreign
investors will always bring in new challenges in investments,
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CONCLUSION:

In light of the above, it can be safely concluded that allowing healthy FDI
in the retail secter would not only lead to a substantial surge in the country's GDP
and overall economic development, but would also help in integrating the lndian
retail market with that of the global retail market in addition to providing not just
employment but a better paying employment, which the unorganized sector ( kirana
and other small time retailing shops) have undoubtedly failed to provide to the
masses employed in them. Thus; as a matter of-fact FDI in the buzzing Indian retail
sector should not just be freely allowed but should be signtficantly encouraged.
Allowing FDI in multi brand retail can bring about Supply Chain Improvement,
Investment  in  Technology, Muanpower and Skill Develepment, Tourism
Development, Greater Sourcing from India, Up-gradation in Agriculture, Efficient
Small and Medium Scale Industries, Growth in market size and Benefits to
Government through greater GDP, tax income and emplayment generation.

Despite the current policy and regulatory envirenment not being “perfect’
for foreign investors, there are clearly moves towards improving the current position
and facilitating FDI inflows without having a detrimental impact on various sectors
of the cconomy. The current policy is trying to encourage Joint Ventures in multi-
brand retailing so as to boest the domestic relailer’s growth in (his area, However,
there ts also the risk that some foreign retailers will not be interested in investing
unless they have 100% ownership and that the current policy will prevent them
from choosing India as a Retail destination. In our view, the advantages outweigh
the disadvantages of allowing unrestrained FDI in the retail sector, as successful
experiments in countries like Thailand and China demonstrate. In both countries,
the issue of allowing FDU in the retail scctor was first met with incessant protests,
but allowing such FDI led to GDP growih and a rise in the level of employment.
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Indian Agricuitural
‘Development in Planning Era

Dr. Dnyaneshwar J. Kande,
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Mobile: 9921011841

_—
Introduction ;

Our first Prime Minister Shri J. L Nehru
visited Soviet Russia in 1927. He was impressed
by the Five Year Plans of Russia. In 1938, he
Proposed to adopt the Five Year Plans in India.
On the recommendations of the Advisory
Planning Board constituted in 1946, under the
Chairmanship of K. C, Neogi, the Planning
Commission was established in March 1950 by
an executive resolution of the Government of
India for implementation of the five year plans.
The Deputy Chairman of the Commission is
responsible for the formulation and submission
of the draft Five-Year Plan to the Central
Cabinet, Present time twolfth five year plan is
continuing prier this 11 five year plans, three
annual plans (1966-69) and one rolling plan
(1978-80) already implemented in our country,
In ali ptans, there are many programmes and
schemes were existed for agricuitural and rural
development. Those have not reached to the
target groups up to a satisfactory level.
Therefore, by using praper methads attempts
should be made to motivate them through an
emnphasis on the deprived need areas. We know
thatIndian econenty is based on agriculture with
a vast segment of jts population engaged in
agricuiture and allied pursuits; growth of the
Indian agricultural determines the averall
growth rate of the national ecenomy.

- UGC. Approved::
-~ Sr.No.43053":

108



Impact Factor

ISSN: 2394 5303 l4.3‘ozm.m

int, ed"
Qn!-tﬁnd % #

December 2017 0124

aaveh journal

» First Five year Plan {1951 - 5g): The
First 5-Year Plan gave a predominant importance
to the development of agriculture and irrigation
out of a total actual investment of Rs. 1960
crores made in the first plan. Rs. 601 crores i.e.
31% was allocated for agriculture. There were
two components of agricultural investment in
the public sector, (i) Rs, 291 crores {15%, of the
total) was aflocated to agriculture & C.D.P. and
the balance of Rs. 310 crores (or 16% of total)
was the share of irrigation? It was expected that
the index of farm output would increase from
about 100 in 1949-50 to 114 in 1955-56.
Table No. 01: Targets and Achievements of the
various agricultural products

Over-Achievement{+)

Actual

Crop. Unit Target Production ar
Undarachieveinant |

Food grains | Million tens | 61.6 B5.83 +4

{hneuds Lakh Tans 55 56 1

Sugarcana | Lakh Tans b3 af -3

(ottan Lakh Tong a7 40 -2

lute Lakh Tons 54 46 12

Second Five year Plan {1956-61 : In
maney terms, however, the outlay in the Second
Plan was higher It was Rs. 1050 crores as
compared toonly. Rs.758 crores in the FirstPlan.
The targets originaily fixed for the Second Plan
which were much lower were revised upward
and they were given as in the following tahle.
These targets were to be achieved by the same
measures as those in the First Plan. The actual
progress in agricultural front was quite
substantial but fell far short of targets fixed

earlier, e.g. against 21 mn. acres of additional
larid te he hrought under frrigation, the actuel

achievement was about 16 mn. acres ooly. The
poor development of agriculture during Second
Pian led to a good number of difficulties in the
indian econemy. The most important effect was
the rise in the price level. During this Plan, the
wholesale price index of all commodities
increased by 35%.

/mion of the high yielding varieties (HYV)

Table No. 02: Targets and Achievernants of the
various agricultural products

Special Issue . @

At Ovar-Achievement(+)
Crop. Unit Target Production or
& Underachlevement ()
Food grains | Milliontons | 80.5 78.7 -18
Oilseeds Mitlion tons™ | 7.6 6.5 -1.1
Sugarcane | Milliontons | 7.3 10.4 +2.6
Cotton Milkon bales | 6.5 6.9 -1.0
Jute Million bales | 5.5 a0 -1.5
Tesz Millicn 1bs. 700 725 +25

* Third Five year Plan (1961-66}: Third
5 year Plan gave a Predominant emphasis to
agriculture. One of the major objectives of the
Plan was to achieve self-sufficiency in food
grains and to increase agricuitural production

for exports. Agricultural production has

therefore, to be increased to the largest extent
feasible, and adequate resource have to be
provided under the Third Plan for raising the
agricultural production. With this end in view,
the Plan allocated aimost 10% of the total public
sector outlay of the Plan i.e., Rs. 1310 crores
out of Rs. 6300 crores. Actual expenditure
worked out to be Rs, 1754 crores.

The targets and actual production of the
major agricultural eorps were as follows:

Over-Achievement(+
Artual ol t

Lrop. Linit Target H or
Productian Underachievement |-}
[ ATI (RIS 150 723 203
Ui teng fUE 'R 3.4
Fllie tanes | 160y 114 k1.8
Million hates | 701 i/ 23

e Nl bales | 6.2 44 1.7

» Forth Five year Plan (1969-74 ;

The Fourth Plan had the following two
main ohjectives in the agricultural sector:

i To provide the conditions necessary
for a sustained increase of about 5 per cent per
annum over the next decade.

(i) To enable as large a sector of the
rural population as possible, including the small
farmer, the farmer in dry areas and agricultural
labourers to participate in develepment and
share its benefits,

(i} The strategy of agricultural
development was based largely on the further
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and multiple cropping programmes.

(iv) The Fourth Plan envisaged an
expenditure of Rs. 3814 crores on Agriculture
which was 24% of the total expenditure of Rs
15902 crores. But the actual outlay was less.

* Fifth Five year Plan {1974-78): During
the Fifth Plan, Rs. 7,411. crores will be spent on
the development of agriculture and irrigation
which accounts for 20% of the tatal Plan outlay.
Beside this, investments by the private sector
shall be of the order of Rs. 2,950 crores.

Taking public and private, sectors,
together, total outlay on agriculture, will be of
the order of Rs. 10,361 crores. With this level
of outtay, the Fifth Plan has targeted a growth
rate of 4.2% for food-grains as a whole. This is
distinctly, less ambitions as than the target set
out in the Fourth Plan.

* Sixth Five year Plan (1980-85): The
Sixth Five Year Plan (1980-85) was started in an
extremely different circumstances as the year
of 1979-80 witnessed a worse drought. It
affected agricultural production adversely.
However, the achievements of the plan were
satisfactory.

Table: Agricultural Production

< Artual
Crop. Unit Target Priodictinn Progress
Food grains | Miiliontons | 127.86 | 152.60 150.5
Qilseeds Milliontons | 10.20 | 13.00 114
Sugarcane | miltion tons | 175.80 | 215.00 175.1
Cotton Million bales | 7.34 8.20 75
Jute Million bales | 7,54 9.08 6.2

* Seventh Five year Plan {1985-50):
The outlay for agriculture and allied sector
including forestry and wild life was Rs. 10524
crore in Seventh Plan against Rs.6440 crores in
Sixth Five Year Plan Period. The average level of
annual production of food grains during the plan
period was around 155 millions tonnes. In 1990-
91 food grain production reached to the level of
176-92 milfion tonnes against the production of
140.35 million tonnres in 1987-88.

» Eighth Five year Plan (1992-97):
Eighth Plan envisages to spend Rs. 22,467 crore

on agricultural development. For rural
development a total sum of Rs. 34,425 crore has
been fixed whereas Rs. 6,750 crore on special
area programme and Rs. 35,525 crore an

irrigation and flood control have been proposed

in the draft of the plan.

= Ninth Five year Plan {1997-2002):
Ninth Five Year Plan was developed in the
context of fourimportant dimensians: {i) Quality
ot life, {ii) generation of productive employment,
{iii) regional balance and {(iv) self-reliance.
Target growth was 6.5% but 5.35% actual growth
achieved. It was formulated from 1997-2002
with the prime objectives like drastic
industrialization human development, poverty
eradication, self-reliance in economy, increase
employment, to provide basic infrastructure of
life like education for all, safe drinking water,
provide primary health care, food security,
women empowerment etc. During 1999-2000
the IRDP, TRYSEM, DWCRA, SITRA, MWS were
merged to form a new self-employment program
called rename as Swarna layantri Gram
Swarajgar Yojana (SJGSY) with eftect from
stApril, 1999,

* Tenth Five year Plan {2002-2007):
Although the draft Tenth Plan had set a target
to attain annual average growth rate ¢f 3.97 per
centin Agrictdture and aljied sector, but during
the Tenth Plan it has attained (-) 7.2 per cent in
2002-03 and then to 10 per cent in 2003-04 and
6.0per cent in 2005-06 and is expected to attain
only 2.7 per cent in 2006-07. Total preduction
of food grains increased from 179.4 million
tonnes in 2002-03 to 212.4 million tonnes in
2003-04 and then to 208.3 {P) million tonnes in
2006-G7. The index of agricultural production in
1981-82 = 100) increased from 150.4 in 2002-
03t0 181.0in 2003-04 and then to 197.1in 2006-
07. Thus the agriculture and allied sector has
been showing a mixed performance.

* Eleventh Five year Plan (2007-12):

Analysis of broad sect oral growth rates

forthe 11th Plan period reveal mixed trends. As
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crtlined above, the Agriculture sectar, which on
the average accounts for about 12% of the
overall GSDP, managed a relatively better
performance during the 11th Plan period
{average growth of 5.28%) as compared to the
10th Plan (3.98%). Interestingly, agriculture
sectar, which continues to provide employment
and livelihood to a large population despite its
shrinking share in the economy, remained a
growth pointer. This is evident from the fact that
during the 11th Plan period, whenever the
agricuiture sector fared well, the economy as a
whole put up an encouraging performance. The
food grain production which accounts for nearly
35% of the agricultural GSDP, continues to
remain vulnerable to the vagaries of monsoon.
Several Forestry programmes to protect and
develop existing forest area and bring back tree
cover to desired levels are being implemented.
Moare than 5lakh hectares of degraded farest is
being protected, developed and managed by
Vana Samrakshna Samithis in the State. The
Forestry & Logging sub-sector which on average
contributes 5.57% of the Agri-GSDP and 1.2% of
the averall GSDF has grown at 1.9% during the
Lith Plan periad. Overall during the 11th Plan
period, the Agriculture sector on average
contributed 21.27% of the G5DP and grew at
5.28%.
* Twelfth Five year Plan (2012-17):

f'welfth Five Year plan is devoted to
agricultural and rural development and
committed to all round development of the
tountry. The following seven major flagship
programmes are operating in rural areas,
MGNREGA, NFRLM, IAY, NRDWP, TSP, IWDP,
PMGSY, RGGVY (GO, 2012). Besides these, the
Government of India launched the other
programmes for uplift of the poor classes like
village self-sufficiency scheme, Member of
Legislative Assembly Constituency Development
Scheme, Integrated Sanitary Complex for
Women, Clean Village Campaign and Rural
Sanitation, Capital programme of Infrastructurg,

Y% Printing Area Interdisciplinagd, b
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o
W E

)

&

Developrment by rural local Bodies, Canstruction
of village Administrative Officers Office
Buildings, Rejuvenation of water Bodies and
Rain Water Harvesting in Rural Areas etc.
Conclusion:

Agriculture is anintegral part of the rural
life and agricultural and rural development
programmes should be devised in arder to meet
the needs of the rural community. Eforts should
be made during next planning five year plan to
bring science and technology closer to the
farmers in order to utilize the limited available
resaurces efficiently to increase the productivity
of the land. The other important aspects like
supply of agricultural inputs, farm machinery,
irrigation facilities, cropping pattern, agriculturai
processing and general aspects like health,
housing facilities, sanitation, welfare
programmes for people should be given due
importance.

Agricultural and rural development is a
continuous process for which Ministry of
Agriculture and Ministry of Rural Development
both are primarily responsible for planning,
implementation and monitoring of various
centrally sponsored programmes and schemes
designed by the planning commission of India
for rural poverty alleviation.
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EFFECTS AND IMPACT OF
GST ON INDIAN ECONOMY

Dr. D. 1, Kande
Asst. Professor & HOD
Jijlamata Mahavidyalaya,
Buldhana, (Maharashtra)

INTRDUCTION:
India’s historic approval of GST marked

_abenchmarkin the development of the economy

of the country but impact of GST on Indian
economy may disrupt the economy for a short-
term. Til now, an Introduction of VAT {Value Added
Tax) at the state level and CENVAT at central level
are considered to be largest Indirect Tax reforms
in the country and GST is the next logical step
towards making India a unified market. The GST is
arguably one of India’s most significant and
ambitious reforms every attempted. Hence, the
Impact of GST on Indian econemy is going to be
very significant. However, determine the exact
economic effect hinges on the GST Rates. Now
we will discuss in details in detail about the
impact of GST on Indian Economy.

Meaning of GST:

It is a combined indirect tax levied on
sale, consumption of goods and services
throughout india.GST will not affect export tax
and direct taxes like income tax, corporate tax,
and capital gain tax. Taxes are divided between
centre and states by the constitution, This has
been one of the most important agendas of
Narendra Modi’s government which can affect
us all the Rajya Sabha cleared the constitutional
amendmentin 2016 and would be implemented
of 1% July 2017. GST is governed by GST council
and the chairman of GST councilis union Finance
Minister of India- Arun Jaitely.

Paositive Effects of GST in India or

Benefit of GST :

1) The death of all taxes : with the unified
tax regime we said good bye to a big pile of
indirect taxes making India one Nation one
Market one tax Country, Now, businesses don't
needto worry about the plethora of taxes.

2) GDP Growth : With exemption benefits

‘on some goods and services it will increase

productions, lessen the prices and equivalently
increase the demand helping GDP growth. Mare
imports and exports will flow generating decent
revenue, but according to experts, it will take
two years for the economy to be stable.

3) Market Competition : .Due to reduced
cost in FMCG (Fast Moving Consumer goods

sector} products like biscuits, tooth past may -

become cheaper and wilt be manufactured in
high Volumes Creating Competition in the
domestic and international market.

4) Price reduction as credit of input tax is
available against cut put tax.

5) Simplified and cost saving system as
procedural cost reduces due to uniform
accounting for all types of taxes. Only three
accounts :CGST, 5GST, iGST have to he
maintained. G5T is structured to simplify the
current indirect system. It is a long term
strategy leading to a higher out put. More
employment opportunities. And economic boom.
6) GST is beneficial for both economy and
corporations. The reduced tax burden on
companies will reduce production cost making
exporters more competitive.

7) GST will be levied only at the final
destination of consumption based on VAT
principle and not at various points {from
manufacturing to retail outlets) this will help in
removing economic distortions and bring about
development of a common national market.

B) No filling of Income tax returns without
Aadhaar : The government has made it
compulsory to mention Aadhaar for the filling
of income tax return. Without Aadhaaryou won't
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e able to file your return after july 1. Linking of
aadhaar with FAN becomes mandatory. The
government has also madeit compulsory to link
Addhaar with PAN to stop people using multiple
PANs to evade taxes. If a person does not link
PAN and Aadhaar as mandated by section 139
_AA of the Income tax Act, his PAN could become
invalid. To link Aadhaar to PAN card go ta Income
tax India filling.

9) It will aiso help to build a transparent
and corruption-free tax administration.
Presently, a tax is levied on when a finished
product maves out from a factory, which is paid

“by the manufacturer, -and it-is againlavied at .

the retail cutlet when sold. it can bring mare
transparency and better compliance. Number of
departments will reduce whichin tern may lead
to less corruption.

10) The tax structure will be made lean & simple

Benefit the Centre and the States

. Government of India will gain $15 bitlion
a year contributing to rise of GDP between 0.9%
and 1.5% as this measure will promote more
exports and boost employment. This is because;
it will promote more exports, create more
employment opportunities and boost growth.

. It will divide the burden of tax between
manufacturing and services.
. Besides, a simple tax system is very

welcoming for all foreign investors tooking to
set up factories in India.
Impact of GST on Indian Economy :
1) Impact of GST on Agricultural Sector :
GST is essential to improve the
transparency, reliability, timeline of supply chain
mechanism. A better supply chain mechanism
would ensure a reduction in wastage and cost
for the farmers/retailers. GST would also help
in reducing the cost of heavy machinery required
for producing agricultural commutities. tnder

Fertilizers an important element of
-agriculture was previously taxed at 6% {1%
Excise + 5% VAT). In the GST regime, the tax on
fertilizers has been increased to 12%. The same
impact is on Tractors. Wavier on the manufacture
of Tractors is removed and GST of 12% has been
imposed. This is beneficial as now the
manufacturers will be able to claim Input Tax Credit
india’s milk production in 2015-16 was

160.35 million ton, increased from 146.31mt in
2014-15.Currently, only 2% VAT is charged on
milk and certain milk products but under G5T
the rate of fresh milk is NIL and skimmed milk is
kept under 5% bracket and condensed mitk is
goingto be taxed at the rate of 18%. Tea s probably
ane of the most crucial items in an Indian
household. The price of tea might also increase
due to the tax rate of 5% under G5T rate from the
cufrent average VAT rate of 4-5% with Assam and

West Bengal with the exception of 0.5 & 1%

Conclusien: An increase in the cost of
few agricultural products is anticipated due to
the rise in infiation index for a brief period.
Though, implementation of G5T is going 1o
benefit atot, the farmers/ distributors in the long
run as there will a single unified national
agriculture market. GST would ensure that
farmers in India who contribute the most to GDP,
will be able ta sell their produce for the best
available price. :

2) GST impact on under contraction
properties — Real Estate Redefined:

Goods and Services Tax or GST is a
combination of all kinds of indirect taxes Under
on comprehensive tax. There are four different
tax slabs in GST-5%, 12%, 18% and 28%. Majority
of daily consumableitems have been keptunder
5% tax slab while the luxury items will attract
28% GST. Everything in between will be taxed
at either 12% or 18% Now, before we get into

e

the model GST law, dairy farming, poultry
farming, and stack breeding are kept out of the
definition of agriculture. Therefore these willbe
taxable under the GST.

the effect of GST, let us understand how real
estate is taxed in the current tax regime.

Reai estate sector is the most pivotal
sector of Indian economy. Its importance can be
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understood with its average 5-6% GDP
contribution. The Goeds and Services Tax (GST)
Council has defined the work contracts under
12 percent slab, whereas the ready to move in
properties stillremain out of the new tax system.
G5T would bring transparency inthe real estate
sector and would minimize unscrupulous
transactions. G5T for the sale of buildings and
land has not yet been fixed but is to be done
within & period of 1 year. The rates declared for
cement, bricks and iron under GST would benefit
the real estate taxation.

Cement will be taxed at the rate of 28%
under GST. Itis higher than the current average
rate of tax by 23-24%, but a lot of additional
taxes charged over the average rate would be
subsumed under GST. Iron rods and pillars used
in the construction of buildings are charged at
the rate of 18% which is similar to the current
aver age rate of 19.5%. Bricks used in the
construction of buildings and houses are taxed
under GST at the rate of 28% except for the rate
of ceramic building bricks which is kept under
5%. Currently, all kinds of bricks except the
ceramic ones are charged an average tax rate
of 25-26% including all the state as well as
central level taxes, Also, the logistics cost of
construction materials will experience a
reduction through subsuming of taxes. Despite
higher rates, the sectaris likely to benefit from
the availahility of input tax credit. As under the
current tax regime, the benefit of input tax paid
is not fully available under the GST regime would
result in an over all neutral tax incidence for
construction services.

Raw Materials Current | GST Rate

Tax Rate
Cement 23.00% 28.00%
Steel 19.5% 18.00%
Iron rods & pillars 19.5% 18.00%
Ceramic Bricks 5.00% 5.00%
Non Ceramic 25.26% | 28.00%
Bricks

UnderGST, majority of construction contracts

fall under work contracts. The service tax
applicable to' construction companies is
generally 6 percent assuming 40 percent service
portion of the contract. Althaugh many activities
like construction of roads, dams, and irrigation
are exempted from service tax.
2) Impact on GST on Life Insurance &
Health Insurance
a) Life Insurance: There are 3types offife insurance:
. Term insurance plans- basic life
insurance policies
. ULIPs- insurance and investment under
a single integrated plan
. Endowments (including money-back)-
life insurance policies that pay a lump sum en
maturity/death or a fixed sum every month (sort
of like a pension} )

Service tax applicable on each type is different-
For example, 1CICI Prudential Life Insurance applies
service tax at the following rates:

Category Service Tax After

WithSBC & KKC GST

Terminsurance premium 15% 18%

UUP charges 15% 18%

Health insurance 15% 18%
premivm

All these rates will e replaced by 18%
which will resuit in increase in premiums.

The value of supply of services in
relation to life insurance business shall be:
a) The gross premium minus the amount
allocated for investment, or savings on hehalf
of the policyholder, if such amount is informed
to the policyholder. For example,

Particulars Under Service Tax | Under GST
Gross Premium 1000 1000
Investment Portion 600 600
Lifelnsurance portion 400 400
Service tax @ 15%on 400 [t B
GST @18% on 400 — 72
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h) Single premium annuity policies- 10% of 2.

the prarnium
c) All other cases-25% for 1st year and 12.5% fot
2" year onwards on the gremium charged.

Gross Premium p.a. | Under Service Tax
1st Year 1000

25% of value 250

GST @18% on 250 62.50

2nd year i

12.5% of value 125

GST @18% on 125 22,50

d) If the entire premium is for life insurance,

GST @18% will apply on the entire premium
Impact

" Both existing and new policyRoldars will -

face an increase in the premium amounts due
to increase in rates.

For insurers, the increase in taxes will be
passed on to the consumers. The insurers expect
higher compliance and administrative costs due
to the increased number of GST returns and also
effect of taxahility of inter-branch services.

b) Geperal Insurance

General insurance includes fire
insurance, marine insurance, car insurance, theft
insurance etc. The GST rate will also be 18% an
general insurance.

Impact

For policyholders, the general insurance
premium will rise as tax has increased from 15
to 18%.

Corporate policyholders, who have taken
general insurance, can enjoy input tax credit on
the GST paid on their policies (it was available
to them even under service tax),

Life and health insurance will not have
input tax credit as it is not available for life and
health insurances {as they are for personal
purposes). Even corporate policyholders with
group life and health insurance for their

Aam Aadmi Bima Yojana (AABY)

3. Life micro-insurance product as
approved by the Insurance Regulatory and
Development Authority, having maximurm cover
of Rs. 50,000

4, Varishtha Pension BimaYojana

5. PradhanMantri Jeevan Jyoti BimaYojana
6. _Pradhan Mantri Jan Dhan Yogana

7. Pradhan Mantri Vaya Vandan Yojana

4) Impact of GST on Banking

Banking companies will pass on the tax
liability to their customers. However, their
administrative and compliance work will
increase tremendously. Branches give services

to &ach othiers whith will be taxable under G5F-

(they can later claim input tax credit). This will
increase the paperwork and therefore the
operating costs.

Good news for business consumers. They
can now claim input tax credit on the banking
services paid on their business accounts.

Conclusion: All policyholders will have
to pay higher premiums on their insurance due
toincrease in GST rates. An average family with
life, health and car insurance will find an
increase of 3% on their insurance expenses.
Assuming they spend a total of Rs. 30,000 per
year on insurance excluding service tax their
expenses will increase by 3% i.e., Rs. 900.

s) Impact of GST on Autemobile Industry
Current Tax Laws on Automobiles

Table showing the different types and rate of
taxes levied on the passenger

Presently, sales of used cars attract VAT,
and in some states, a composite rate and Excise/
VAT are not applicabie on advance received for
supply of goods. Many states provide the
Qriginal Equipment Manufacturers (QOEMs)/
component makers with different investment-

n

]

£

employees will not enjoy any input tax credit.
Life insurance provided by Government

schemes are exempted from GST:

1. Janashree Bima Yojana {JBY)

linked incentive schemes. The Two main
components of this scheme are subsidies and
interest-free loans allied with VAT/CST payable
on sale.
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vehicle tax
State based
State based

id-SizeCars from
200cc to 1500¢ce
=>170mm ground

SUV’'s »1500cc,
clearance

Cars>1500cc

any rorm
of consideration is currently exempted from
being taxed under VATand Servige tax. Importers
and dealers currently are inetigible for the CVD
and excise duty paid by OEMs {Original
Equipment Manufacturer).When goods are
transferred from the factory, excise duty has to
be paid but no VAT/CST is applicable under
current tax laws. These vehicles are exempted
from the Nccd/auto cuss: electrically operated
vehicles, three-wheeled vehicles, hydrogen

vehicles based on fuel cell technology, vehicles
used solely as taxis, the ones used by physically
handicapped persons, hospital ambulances.
Impact of GST on the Automobile Industry:

The twa taxes charged to the end
consumer on car and bikes currently are excise
and VAT, with an average combined rate of 26.50
to 44% which is higher than the expected rates
of 18 and 28% under GST. Therefore, there will
be less burden of tax on the end consumer under
GST. There is good news for the importers/
dealers as they would he able to claim the GST
paid on goods imported/sold whereas currently,
they are ineligible to claim the excise duty and
VAT paid. Excise paid on stock transfer will be
covered by IGST under the GST law. Advance
received for supply of goods will also be taxed
under GST. GST would help the manufacturers
in procuring auto parts at a cheaper cost due to
an improved supply chain mechanism-under GST.
The final GST rates have been announced for
the different kind of automobiles. As expected
the GST on car and bikes are kept under the 28%
bracket and a list of cess to be levied on a
different kind of automobile has also been
declared by the Indian government. Cass has
been fevied on different kind of automechbiles
ranging from 1 to 15%. We have created an info
graphic for an understanding of different cess
rates applied on different kind of automobifes.
GST will be beneficial far the people in the
market for small family cars like Alto, Santro,
Nano, Datsun Go as a minimum cess of 1% has
been charged over and abave the GST rate of
28%. Bikes which have an engine of greater than
350CClike Enfield 500CC or Harley Davidson etc
would be charged 65T at the rate of 28% and an
additional 3% cess would be levied. Itis difficult
to understand the placament of yachts, aircraft,
personal jets under the 3% cess bracket along
with the small cars having engine >1200CC and
<1500CC instead of the 15% cess.

Currently, there are a lot of free services/
warranties offered by the car manufacturers due
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to the competitive nature of the industry. These
free soods/services are not taxed under current
tax laws. Under GST, the free services/
warranties would also be eligible for taxation.
Conclusion : Implementation of GST would
reduce the cost of manufacturing of cars and
bikes due to the subsuming of different taxes
levied currently. Under GST, the taxes would be
charged on consumption state rather than the
origin state, which would give a boost to the
growth rate of the autormobile industry.
6) Impact of GST on Consumers:

So, GST is finally here and so is the
headache to decide a new budget for your self.

From big corpdrate housés Ta srmall busifiésses

and regular chaiwallahs, everyone is gearing up
to get used to this new tax regime. G5T is the
biggest economic reform since India’s
Independence so it is certainly going to affect
your day to day life as well. The government
has tried to ensure no shocks result from its
move andthe changeover to the new taxregime
issmooth. Here’s how GST willimpact your daily
budget:
1, Cabs

If going to work or college has put a hole
inyour pocket, GSTwill bring slight reliefto that.
Under the current system, 6% tax was imposed
on cab rides which will now be reduced to 5%.
Even thoughit is a marginal difference, you may
end up saving a bit by the end of the month.
2. Personal care

Ever desired to buy those fancy
grooming products but decided against it since
the price was too high? Well, your time has come.
Tax on personal care products like soaps, hair
oil, detergent, kajal, tissue paper and toothpaste
has been brought down from 24-28% to 18%
which certainly help you save a lot of amount.
3. Clothing

5%, man-made fibers at 18%, and apparel

costing below Rs 1,000 at 5%. Apart fram this, !

GST rate of 5% will be imposed on footwear
below Rs 500.
4. Electronic items

Now you can depend more on electronic
itemsin your daily life as prices of geysers, static
converters (UPS) and electric transformers will
be lowered. Mobile phones will also get cheaper
as the tax levied on them will be reduced to12%
from 13.9%. Apple has already slashed the
prices of | Phones by 7.5%. To know the latest
prices
5. Automobiles

boost as the prices of entry-level cars are
expected to drop significantly. Two-wheelers
with engine capacity below 350 cc, SUVs and
three-wheeler commercial vehicles will now he
cheaper.

7) Impact of GST on Small businesses:

Small scale industries play a significant
role in the overall growth of an economy. This
industry is mainly specialized in the production
of consumer commodities. 55Is generate huge
employment due to the utilization of labour
power for the production of goods. In a
developing country like india where
unemployment is a major problem; these
industries pave the way for employment of
skilled and non-skilled persons. The
implementation of GST is certainly going to
affectthis sector and the employees associated
with it

Any tax-regirmne should ensure such an
environment in which the proper growth of small
scale industries may be assured. The First
Discussion Paper (FDP) produced by the
Empowered committee of state finance
ministers and report of the thirteenth finance

“TT The sutemobite industrywittget a majer--

Not just grooming but getting ready for
parties, college and work will also get cheaper.
While silk and jute have been exempted from
taxes, cotton and naturaf fibers will be taxed at

commission’s Task Force have provided seme
important suggestions with respect to this
sector.

Imposition of CGST & SGST as per above
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said reports on turnover of goods and services
are as under;

Turnover Turnover of | Applicable

of goods services taxes{according
to FDP)

Below 10 Below 10 Both SGST and

lakhs lakhs CGST are not
applicabie

Between Between 10 Only SGST

10Mzkhs & | lakhs and %

150 lakhs figure

Above 150 | Above 'Y Both SGST and

lakhs figure CGST

But the Task Force is of the view that
the small dealers (including service providers}
and manufacturers should be exempted from the
purview of both CGST and SGST if their annual

" aggregate turnover {excluding bath CGST and

5GST) of all goods and services does not exceed
Rs.10lakhs. However, those below the threshold
limit may be allowed to register voluntarily to
facilitate sales to other registered
manufacturers / dealers, sa that the cascading
effect or tax may be avoided, if desired.

Further, the Task Force has suggested
that to reduce administrative and compliance
burden, small dealers with annual aggregate
tumover of goods and servicesbetween 10 lakhs
to 40 lakhs may be allawed to opt for a
compounded levy of one percent, each towards
CGST and SGST. However, noinput credit should
be allowed against the compounded levy or
purchases made from exempt dealers. Although
the compound levy scheme will make the day to
day working easier, yet the cascading effect of
taxwill not be removed by the compounded levy.
50 the compaund levy scheme should not be
compulsory.

At present the small scale industries are
entitled to exemn ptions from payment of CENVAT
in respect of their turnaver up to 1.5 crore.
However, there is no such threshold exemption

- in respect of state level VAT. As per the

recommendations of Department of Revenue
(DOR), the threshold for goods and services

should be common betweenthe Centre and the
State, on ane hand and between goods and
services, on the other. Also the DOR has
suggested that the annual turnover threshold
could be Rs. 10 lakhs or even more than that.
This threshold exemption should not apply to
dealers and service providers who undertake
inter-state supplies. This would not be in the

favar of small dealers, as it will restrict their-

growth or force them to get registered. Hence a
provision of threshold limit should be there to
allow the small dealers to indulge in inter-state
sale.

Conclusion: Based on the above
discussion, we can say that the different bodies
have not reached on any consensus while the
DOR seems nearer to the suggestions of the task
force. As 5815 absorb surplus amount of labor in
the economy and helps the systam in scaling
down the extent of unemployment as well as
poverty; every measure should be taken in the
forthcoming GST to protect it.

8) Impact of GST on Gold lewellery : will
attract 3% goods and services tax (GST). Though
it is higher than the current applicable taxes,
including 1% excise duty and 1.5% VAT, it is
below the anticipated GST of 5%. Customs duty
will continue to be 10% and processing charges
will be taxed at 5%. Approximate industry
average processing charges are around 12% of
gold price. Prior to GST, total tax and duties are
nearly 12.4%, After the implementation of GST,
it will marginaily increase to approximately 14%.
Larger players such as Titan, owner of brand
Tanishg’, would be the biggest beneficiaries as
the cost gap between the organized and
unorganized players will come down.
Conclusion:

Tax policies play an important role on
the economy through their impact on both
efficiency and equity. A good tax system should
keep in view issues of income distribution and,
at the same time, also Endeavour to generate
tax revenues to support government expenditure
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on public services and infrastructure
development, Cascading tax revenues have
differentialimpacts of firms in the economy with
relatively high burden on those not getting full
offsets. This results in loss of income and
welfare of the affected economy. The ongoing
tax reform son moving to a goods and services
tax would impact the national economy,
International trade, firms and the consumers
There has been a good deal of criticism as well
as appraisal of the proposed Goods and Services
Tax regime. It is considered to be a major
improvement overthe pre-existing central excise
duty at the national level and the sales tax

system at the state level, the new tax wilt bea”

further significant breakthrough and the next

logical step towards a comprehensive indirect

tax reform in the country. GST is not simply VAT
plus service tax, but a major improvement over
the previous system of VAT and disjointed

services tax- a justified step forward. Indiais a

federal republic, and the GST will thus be

implemented concurrently by the central and
state governments as the central G5T and the

State GST respectively and it appears that there

will be different rates of taxes.

Reference:

1) GSTIndia (2015) Econormy and policy.

2} Mehra P. (2015) modi govt's model for GST
may not result in significant growth push.
The Hindu.

3) Sardana M{2015) Evolution of E-Commerce
in India part 3.

4y http://www. Indiataxes.com/information/
VAT/Indreduction.htm

5} httpy//www.Taxmanagementindia.com/
wnew/detail_rss_feed.asp?iD=1226

6} www. goodsandservicetax.com.
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English language is the most popular and
sought after language all over the world. English
fanguage bridges technological advancements
and main stream education. The advent of
English language in India brought about many
unforeseen positive changes in the history of
India. Many educational commissions and
policies were setup and the recommendations
were implemented, and in a long run brought
about many changes in the educational stream
of India.

tanguage policies and ideologies are
often the product of political manipulations and
the resultant curriculum and the syliabus
intended for study and the nature of teachingd
learning transactions are the preducts of these
ideologies and policies {Patnaayak, 2009).
Education and curriculum are designed based
on needs of the students, Needs analysis is to
be considered and taken into consideration
before curriculum setting. Educational space
thus becomes and remains the “site of
monolithic/; monoglossic ideologies” (Garcias,

2009: 4, 2010} where various cultural, social,
economic and political fronts are engaged ina
constant struggle (Pennycook, 1994).

When taken a closer look at the educational
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DISTRIBUTION OF ANTS (FORMICIDAE)
DIVERSITY FROM GHATBORI
FOREST REGION OF MEHKAR, BULDHANA
DISTRICT (M.S.), INDIA
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ABSTRACT: - The distribution of ant’s diversity in
Ghatbori forest region of Mehkar, Buldhana District has
been studied. Ghatbori forest is located to the south-east
of Buldhana city. In this forest we are collecting and an
identified different type of ant’s belonging to family
formicidae. This study was tried to analyze distribution
of ant diversity. In Ghatbori forest ten different species
of ant’s were identified namely Camponotus
pennsylvanicus, Paraterechina longicornis, Tapinona
melanocephalum, Tapinoma sessile, Technomyrmex
albipes, Crematogaster, Pheidole, Monomorium
minimum, Monomorium pharaonis, Solenopsis were
observed. Out of these Camponotus pennsylvanicus and
Tapinoma sessile was most abundant in study region.

KEYWORDS: formicidae, tapinoma sessile, Ghatbori
forest, ant diversity

INTRODUCTION
The ant family contains more than 4.500 described
species that can be found in a tropical and temperate area
around the world. Ants are member of family of the
social insects meaning that they live in organized
colonies. Ants make up the family of Formicidae of the
order Hymenoptera. Most of the described and unknown
species are found in the forest, however, due to the
distribution of those forest most of them will probably
never be categorized. Ants are found on all continents
except Antarctica, and only a few large islands. (Jones
and Alice S. 2008; Thomas and Philip 2007).

According to Shabina A. Nagariya and Santosh
S. Pawar 2012 three species of ant was dominant and
abundantly found. Most ant build some sort of nest under
and above the ground, in trees and houses where they
live and bring their food to, but are generally
omnivorous, but some need special food. Myrmecology
(Prons; m3rmi, from Greek; myrmex: ant and >logos,
study) is the scientific study of ants, branch of
entomology. Some early myrmecologist considered ant
society as the ideal forms of sociality and shout to find
solution to human problems by standing them.

MATERIALS AND METHODS :

Study area

The Ghatbori forest is situated about 65Km south-east of
Buldhana city at a latitude of 20°-15°-05"". The Mun
dam lies on 76°-56°-76". Longitude and covers an area
of the forest is fulfilling with diversity of different
insects, animals and plant species. Ghatbori forest faces
extreme variation in climatic condition with very hot
summer and very cold winter as well as average rainfall.
The annual average rainfall in the forest ranges between
800n})m to 850mm and temperature ranges between 18°C
to 45°C.

Collection of ants of family formicidae:-

Various methods of collection of ants are as per different
studies. The type of vegetation determines the kind of
ants, (Formicidae) were collected from the different
locations of forest. The capture and collected ant species
kept into dry container or directly transfer into absolute
alcohol. Methods suggested by Koh (1989) namely refer
for the collection and preservation of ants.

Identification of ants: - Ants (Formicidae) collected
from the Ghatbori forest region was identified by using
identification key (Mathews R. N. and Tiwari 2000;
Bolten B, 1994; and Krebs C.J. 1999)

RESULT AND DISCUSSION

Ants are social insect of the family Formicidae. The
family Formicidac belongs to the order Hymenoptera,
which also include sawflies, bees and wasps. Fossil
evidence indicates that ants were present in the late
Jurassic, 150 millions year ago. Ants are distinct in their
morphology from their insects in having elbowed
antennae, metapleural glands. Ant societies have division
of labour communication between individual and an
ability to solve complex problems. Ant bodies, like other
insects, have an exoskeleton, and external covering that
provides a protective casing around the body and a place
to attached muscles.
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Identified Species:-
1. Camponotus pennsylvanicus:-

Vertex of head is indented, non with a deep groove.
Antenna is 10 segmented. Two Numbers of teeth present
on the front of head. Eyes are large and black in colour.
Spines are absent on the thorax and thorax is smooth and
evenly rounded when viewed from the site. One node is
present. Abdomen is divided in to four segments. Small
spiny hairs present on the abdomen.

2. Paraterechina longicornis:-

Vertex of head is with deep groove head pattern with
foveoled punctures. Mandible is with distinct teeth and
triangular shape. Two numbers of teeth present on the
head. Eyes are large and black in colour. Ten segmented
antenna are present. Spines are absent on the thorax.
Thorax is uneven when viewed from the side. One node
is present. No circle of hairs at the tip of the abdomen.
Small spiny hairs are present on the abdomen and it
divided into five segments.

3. Tapinona melanocephalum:-

Vertex of head indented, non with a deep groove. Head
pattern is without foveolet punctures. Mandible are
triangular and with distinct teeth. Two teeth present on

head. Eye is large in size and reddish to orange brown in
colour. Ten segmented antennae are present on the head
with two segmented club. Spines are absent on the
thorax. Thorax is uneven when viewed from the side.
One node is present. Abdomen divided into four
segments. Small spiny hairs present on the abdomen. No
circle of hairs at the tip of the abdomen. Stinger are
absent on the abdomen.

4. Tapinoma sessile:-

Vertex of head indented, non with a deep groove. Head
pattern is without foveolet punctures. Mandible is with
distinct and teeth with triangular in shape. Two teeth
present on the front of the head. Eye is large with reddish
to orange brown in colour. Twentieth segmented
antennae are present on head without club. One pair of
spine present on the thorax. Small spiny hairs present on
the body. One node is present. Abdomen divided into
four segment small spiny hairs present on the abdomen.
Circle of the hairs at the tip of the abdomen are present.
Stinger is absent.

5. Technomyrmex albipes:-

Vertex of hair is with deep groove head pattern without
foveolet punctures. Mandible is without teeth and
elongated and linear. Numbers of teeths are absent. Eye
is large in size. Body colour is reddish to orange brown.
Twentieth segmented antennae are present on the head
without club. Thorax is uneven when viewed from the
side. Two pair of spine present on thorax. One node is
present. Abdomen divided into five segments. Small
spiny hair present on the abdomen. No circle of hair at
the tip of the abdomen. Stinger are absent on the
abdomen.
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6. Crematogaster:-

Vertex of head is with a deep groove. Head pattern is
without feveolet punctures. Mandible is without teeth
and triangular in shape small spiny hair present on the
hair. Two teeth present on the front of the head. Eye is
large in size with yellow to light brown in colour. Three
segmented club are present. One pair of spine present on
the thorax. Thorax is uneven when viewed from the side.
Small spiny hairs present on the thorax. Two nodes are
present on the petiole. Circle of hair present at the tip on
the abdomen. Abdomen is divided into four segments.
Small spiny hairs present all over the body. Stingers are
present on the abdomen.

7. Pheidol

Vertex of head is with deep groove. Head pattern is with
fovelovet punctures. Mandible are without teeth and
triangular in shape. Eye size is small with reddish to
orange brown in colour. Twentieth segmented antennae
are present on the head with three segmented club. No
teeth are present on the front of head. One pair of spine
present on the thorax. Thorax is uneven when viewed
from the side. Small spiny hairs present all over the
body. Two nodes are present. Abdomen divided into four
segment and small spiny hair present on the abdomen.
Circle of hairs are present at the tip of the abdomen and
stinger are absent.

8. Monomorium minimu

Vertex of head with a deep groove and head pattern is
foveolet punctures mandible with distinct teeth,
elongated and linear in shape two teeth are present on the
front of head. Eyes are large and black in colour. 10
segmented antennae are present with three segment club.
Spines are absent on the thorax. Thorax is smooth and
evenly rounded when viewed from the side. Small spiny
hairs are present on the thorax. Two nodes are present on
petiole. Circle of hair present at the tip of abdomen.
Abdomen is divided into four segment and stinger are
absent on the abdomen. Small spiny hairs present all
over the body.

9. Monomorium pharaonis:-

Vertex of head is indented, non with a deep groove.
Head pattern is with foveolet punctures and mandible is
with a distinct teeth. Mandible shape is elongated and
linear. Eyes are small in size. Eye colour is black.
Twenticth scgmented antennac are present on head. Two
teeth are present on the front of head. Spine are absent
on the thorax. Thorax is smooth and evenly rounded
when viewed from the side. And two nodes are present
on petiole. Abdomen is divided in to four segmented and
circle of hair present at tip of abdomen. Small spiny
hairs are present all over the body. Stringers are present
on the abdomen.

10. Solenopsis:-

Vertex of head is indented, non with a deep groove.
Head pattern is without foveolet punctures mandible is
with distinct teeth. Mandible shape is elongated and
linear. One pair of teeth present on front of the head.
Eyes are small in size. Eye colour is reddish to orange
brown. Ten segmented antennae are present on head is
with a two segmented club. Spine are absent on the
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thorax. Thorax is uneven when viewed from the side.
Abdomen is divided in to four segmented and circle of
hair present at tip of abdomen. Small spiny hairs arc
present all over the body.

CONCLUSION

The present study has been focused on diversity of ants
and its environmental associations. Our results will help
for assessing the richness and diversity of ants. This
investigation also focuses on reducing the number of ant
species due to human activity and helps in improve
social and cultural importance of forest and its scenario.
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Abstract:

This study aimed at assessing the microbial, physicochemical characteristics, and manure quality of guano of an
insectivorous bat Rousettus leschenaultiThe role of bat guano in agricultural field was also assessed. Results
indicated that organic matter, total carbon, total nitrogen and phosphate were high in humus guano. Calcium,
magnesium, bacteria, actinomycetes and fungi were higher in humus guano. All characteristics of humus guano
significantly differed than other animal guano. The results clearly indicated that incorporation of low amount of bat
guano into the soil for enhances crop production and our inve stigation also reveals that bat guano act as a soil-
builder, cleanser, activator, fungicidal, nematocidal, insecticidal and excellent organic compost. Importance of

conservation of insectivorous bats in agricultural ecoland-ecosystem development and their guano have been

emphasizd.

Key words: Rousettus leschenaulti, insectivorous bat, bat guano, organic manure, crop production, ecoland-

ecosystem.

INTRODUCTION

Although agricultural chemicals
drastically increase food production, it leads to
impaired soil health, depletion of organic matter
and microbes and persistence of heavy metals
and pesticides. Organic farming has been
promoted to restore soil health and fertility
status. Application of farmyard manure (FYM),
compost, green manure and bioinoculants are the
mostimportant management practices in organic
farming (Thampan, 1993).

Improvement of soil fertility through the
application of vermicompost is becoming more
popular. In contrast to chemical fertilizers,
application of FYM meets one halfofnitrogen, one
sixth of phosphate and about one half of
potassium requirements of crops during the first
season.

On equivalent nitrogen basis, FYM or
compost is 40-60% efficient as chemical
nitrogenous  fertilizers to  increase crop
production. Even though long-term (>5 years)
application of organic manure overcome such
disparity, efficient application of organic matter
for self-sustenance in agriculture has not reached
the farming community. Several organic manures
of animal origin are available for use (e.g. night
soil, bovine dung and urine, sheep manure,
poultry manure, silkworm wastes and
vermicompost). Availability of such manures for
crop production is restricted due to many
constraints such as geographical region,
awareness of manure value, extent of manure
production and management. There is ample
scope to assess and utilize non-conventional
organic manures in agriculture.

No other fertilizer possesses the qualities
and properties of Bat Guano. It is the ultimate in
Organic Fertilizer containing all the essential
elements necessary to grow healthy plants. The
word "guano" originated from the Quichua

language of the Inca civilization and means “the
droppings of sea birds". Bat guano has been
used in agriculture in many regions for hundreds
of years. In the 1600s in Peru, the Incas valued
guano so highly that the punishment for harming
the animals that produced it was death. In 1856,
The United States also recognized the value of
guano, by passing an Act that gave protection to
any citizen thatdiscovered a source of guano. The
discoverer was able to take possession of
unclaimed land that contained guano, and was
entitled to exclusive rights to the deposits. By the
end of the nineteenth century, artificial fertilizers
made guano less important. Now that the risks of
synthetic gardening products are becoming
widely known, more and more growers are
realizing that this dark, rich manure is indeed one
of nature's treasures, ably serving as plant
fertilizer, soil builder, soil cleanser, fungicide,
nematocide, and compost activator.

Features and Benefits:

Bat guano can be safely used as an
organic fertilizer, both indoors and outdoors and
will benefit vegetables, field crops, herbs, flowers,
fruit and nut trees. Because guano is rich in
bioremediation microbes, which help clean up
toxic substances, it will act as a purifier in areas
in transition from chemical to organic practices.
Bat guano is the most highly refined organic
fertilizer, guano starts out as plant life, and
insects eat from the plant then fly into the air and
are eaten by the bats. The bats droppings fall to
the cave floor and then the guano beetles and
decomposing microbes attack the bat droppings
and use it as food. The result of this natural
process is that guano contains powerful
decomposing microbes, which help control soil-
borne diseases.

Properties of Guano:

Bat guano contains all the macro and

micronutrients that plants require in a natural
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form  whereas inorganic  frtilizers  are
manufactured to have particular characteristics.
This results in multiple applications of various
inorganic fertilizers in order to remedy
deficiencies that exist in the soil. Soil Builder -
improves the texture of the soil, Soil cleanser -
microbes help to clear any toxins in the soil,
Fungicide - when fed to the plants through the
leaves, Nematocide - decomposing microbes help
control nematodes (worms) and Soil activator -
microbes speed up the decomposition

Organic vs. Inorganic:

Proponents of organic farming maintain
that the advantages of organic fertilizers are that
it will not upset the natural balance of the soil in
the applied area. What this means is thatyou can
apply lots to the area, but only small quantities of
the nitrogen and other useful minerals and
elements will leach out of the soil.

Whereas with inorganic fertilizers there is
considerable leaching of the soil and these
elements end up in rivers and streams where the
ecosystem is destroyed. A process called
eutrophication, where the competition between
plant life and fish life for oxygen results in the
destruction of marine life and the growth of algae.
The best examplk is to use is the destruction
caused by DDT in the 1960's.

In essence guano as a fertilizer forms an
integral part of organic farming which is the move
away from the synthetic fertilizers and
insecticides, favoring crop rotation over
monoculture i.e. one crop farming in order to
preserve or in many cases reestablish the
biodiversity of farm.

There is a 10%-15% annual increase in
the amount of agricultural land being converted
to organic methods
Application of Guano:

Applied as a top dressing and worked into
the soil or mixed with water and applied, guano
will have a dramatic influence. Hydroponics
growers, in contrast to normal fertilization, are
finding that guano and water are a natural
alternative to chemical solutions. Use nitrogen
guano for growth, phosphorus guano for budding
and all guano for your plants general health and
well-being. Guano can be blended with topsoil
bebre laying sod orgrass seed and while planting
trees and shrubs add guano to water dispenser.

Formulated guano — 10 mg to 1000 ml of
water (1:100) mix well, sufficient for more than
100 acres.

Formulated guano - 1 mg to 1kg of soil
(1:100) mix well and wet it, sufficient for more
than 100 acres.

CONCLUSIONS AND OUTLOOK

Investigations on the possibilites of
using nonconventional organic manures (e.g.
vermicompost, millipede compost, bat guano)
(Kale et al., 1992; Ashwini and Sridhar, 2002,
2006) in agriculture are becoming popular.
Further studies are essential to investigate the
occurrence of plant-promoting microbes in bat
guano and their application in agriculture.

Production of seedlings of plantations in
nurseries with sufficient vigor is an essential
prerequisite than mass propagation of seedlings
in the field. If bat swarming and roosting sites are
preserwved, their guano may become low cost
natural manure for pot mixtures, gardens,
nurseries, green houses and landscapes. Studies
on the efficiency of combinations ofinsectivorous
bat guano in crop production need to be
addressed as they are rich in nitrogen and
phosphorus  respectively. Our investigation
reveals that the bat guano act as a one of the
universal organic compost because it has great
immense properties like Soil Builder - improves
the texture of the soil, Soil cleanser - microbes
help to clar any toxins in the soil, Fungicide -
when fed to the plants through the leaves,

Nematocide - de composing microbes help control

nematodes (worms), Soil activator - microbes

speed up the decomposition and insecticide - kill
the pest.
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Table 1: Physico-chemical and microbiolo:

gical characteristics of bat guano.

Characteristics Other animal Humus guano
(rodents)
Fresh weight (kg/m2)* 2.810.3 5.8+0.2
(2.5-3.5) (4.9-5.5)
Dry weight (kg/m2)* 2.610.2 3.910.4
(2-3) (1.5-3.7)
pH 7.8+0.1 6.910.2
(7.4-7.6) (6.2-6.8)
Conductivity (m mhos/cm) 2.7+0.2 3.9+0.6
(2.5-3.1) (2.8-4.8)
Organic matter (%) 78.3152 81.6£15.5
(70.2-86) (24-61)
Total carbon (%) 46+3.1 56.4%11.4
(38.7-46.9) (12.545.4)
Total nitrogen (%) 7.910.7 B.4+1.5
(8.7-9.5) (4.5-8.7)
C/N ratio 5.910.6 6.611.6
(6-7.9) (2.9-7.8)
Phosphate (%) 2.4%0.3 2.2+1.1
(3-4) (0.9-4.7)
Potassium (%) 1.1240.1 2.9410.3
(1-1.3) (0.5-2.3)
Calcium (%) 1.2+0.1 2.50.4
(1-1.8) (1.6-2.6)
Magnesium (%) 2.60.1 4.110.6
(2.9-3.9) (2.9-4.7)
Bacteria (cfu/g dry wt) 0.43+0.3x107 1.22+0.7x107
(0.08-0.9) (3.5-4.5)
Actinomycetes (cfu/g dry wt) 1.82+0.5x103 9.98+5.9x103
(1.6-2.8) (4.8-24)
Fungi (cfu /g dry wt) 0.4£0.2x105 5.1£1.4 x105
(0.2-0.9) (0.6-8.5)
Organochlorine compounds Organochlorine, Organophosphate,  Carbamate
componds and many more
Elements 108 elements reported

(n = 5; mean * SD; range in parentheses)

(humus) bat guano.

Table2: Comparison ofN, P, K contentin different animal wa

*Accumulation in many years duration resulted into hip

stes which are used as manures.

Manure %N %P %K Release speed
Cattle 0.5t0 2 0.2t00.7 0.4to2 Medium
Duck 2.6 0.8 to 1.4 0 Medium
Goat 4 0.6 1to 2.8 Medium
Goosc 3.3 0.4 0.6 Medium
Pig 0.4 to 2 0.5to1 0.4 to 1.2 Slow
Pigeon 6.3 t0 6.5 2.5 2.5 Medium
Poultry 1.5t0 6 1to4 0.5t0 3 Medium to fast
Sheeg 2.2t03.6 0.3 to 0.6 0.7 to 1.7 Medium
Turkey 5 0.5 0.6 to 0.9 Medium to fast
Vermi-cast 1.86 3.61 1.60 Medium
Bat Guano* 5.5t 12.3 5.62 to 14.8 1.68 to 2.94 Medium to fast
Bat Guano** 1.9 t0 3.82 4toll 1.48 to 2.86 Medium to fast
*Bat guano from Lonar crater, ** Insectivorous bat
o Ge e o
K £
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Abstract Kantowski-Sachs cosmological model is studied
in the framework of f(R,7) gravity proposed by Harko
et al. (Phys Rev D 84:024020, 2011). The source for energy
momentum tensor is non-interacting two fluids viz. matter
and ghost dark energy. The field equations have been
solved using a specific form of Hubble parameter proposed
by Singh (Astrophys. Space Sci. 318, 2008). Then some
physical and mathematical properties of the model are also
discussed.

Keywords f(R, T) gravity - Ghost dark energy -
Kantowski-Sachs metric - Specific Hubble parameter

1 Introduction

Most remarkable observational discoveries have shown
that our universe is currently accelerating. This was first
observed from high redshift supernova Ia (Riess et al.
1998, 2004; Perlmutter et al. 1999; Spergel et al. 2003;
Astier et al. 2006; Wood-Vasey et al. 2007) and confirmed
later by cross checks from SNe Ia with high level of con-
fidence (Tonry et al. 2003; Clocchiatti et al. 2006). In
addition, measurements of the cosmic microwave back-
ground (CMB) anisotropies (Bennett et al. 2003; de Ber-
nardis et al. 2000; Hanany et al. 2000), large-scale structure
(Tegmark et al. 2004a, b), the sloan digital sky survey
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Buldana 443 001, India
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(SDSS) (Seljak et al. 2005; Adelman-McCarthy et al.
2006), the wilkinson microwave anisotropy probe
(WMAP) (Knop et al. 2003) and the Chandra X-ray
observatory (Allen et al. 2004) strongly indicate that our
universe is dominated by a component with negative
pressure, called dark energy (DE), which constitutes ~3/4
of the critical density. Today, the nature of DE is one of
most challengeable problems before astrophysicist and
cosmologist. A variety of possible solutions for DE such as
cosmological constant (Weinberg 1989; Peebles and Ratra
2003), quintessence (Sahni and Starobinsky 2000; Sahni
2004; Padmanabhan 2008), phantom field (Caldwell 2002;
Nojiri and Odinstov 2003a, b), tachyon field (Sen 2002;
Padmanabhan 2002; Padmanabhan and Chaudhary 2002),
quintom (Feng et al. 2005; Guo et al. 2005) and the
interacting DE models like Chaplygin gas (Kamenshchik
et al. 2001; Bento et al. 2002), holographic models (Wang
et al. 2005; Setare 2006, 2007; Hu and Ling 2006; Kim
et al. 2006) and braneworld models (Li 2004; Deffayet
et al. 2002), etc. have been proposed to interpret acceler-
ating universe.

In recent years, there has been a lot of interest in
modified theories of gravity in view of the direct evidences
of late time accelerated expansion of the universe. Several
modified theories of gravity have been developed to study
the late time acceleration of the universe, the existence of
dark energy and dark matter.

Among various models of DE, the ghost dark energy
(GDE) has attracted a lot of interest in recent years. The
GDE model is motivated from the Veneziano ghost chromo
dynamics (QCD) (Veneziano 1979). Veneziano ghost field
explains the U (1) problem in low-energy theory. The ghost
field contributes to the vacuum energy density proportional
to A?ZCDH (Zhitnitsky 2010, 2011; Hogan et al. 2011),
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where Agcp is QCD mass and H is the Hubble parameter.
The advantage of the GDE over the other DE models is that
it is free from the fine tuning and cosmic coincidence
problems. Moreover, it can be explained within the stan-
dard model and general relativity without introducing new
degrees of freedom or new symmetries or modification to
general relativity (Rahman and Ansari 2014). Number of
researchers (Urban and Zhitnitsky 2010; Cai et al. 2011;
Sheykhi and Sadegh 2012; Sheykhi et al. 2012; Ebrahimi
and Sheykhi 2011; Sheykhi and Badheri 2011; Rozas-
Fernandez 2012; Karrami et al. 2013; Malekjani and
Khodam-Mohammadi 2013; Feng et al. 2013) have studied
GDE in different contexts. Alvirad and Sheykhi (2014)
have studied cosmological constraints on ghost dark energy
in the Brans-Dicke theory by using MCMC approach.
Recently, Das and Sultana (2015) have investigated mag-
netized anisotropic ghost dark energy cosmological model.

The deceleration parameter g and Hubble parameter H
are important observational quantities to study cosmolog-
ical models. The present day value Hy of Hubble parameter
sets the present time scale expansion while g, the present
day value of deceleration parameter, tells that expansion of
present universe is accelerating. The above fact indicates
that a physically relevant model should have deceleration
in past and acceleration at present. For this, the decelera-
tion parameter g must be positive in early epoch and
negative at late times. This condition is preserved in the
paper by considering the specific form of Hubble parameter
in the form H(a) = l(a™ + 1), where [ ( > 0) and n ( > 1)
are constants, such a way that the resulting decelerating
parameter ¢ and Hubble’s parameter H are consistent with
the desired behaviour of the universe. With this specific
form of Hubble parameter and scale factor, a new class of
cosmological models which leads to the scenario of
accelerated expansion has been set. Singh (2008, 2009) has
investigated Bianchi type-I and V cosmological model
using specific Hubble parameter. Recently, Rahman and
Ansari (2014) have studied interacting generalized ghost
polytropic gas model of dark energy with specific Hubble
parameter in LRS Bianchi type-IT universe.

Besides the Bianchi type metrics, the Kantowski-Sachs
models are also describing spatially homogeneous uni-
verses. For a review of Kantowski-Sachs of metrics one
can refer Ellis et al. (2012). These metrics represent
homogeneous but anisotropically expanding (or contract-
ing) cosmologies and provide where the effects of aniso-
tropic can be estimated and compared with all well-known
Friedmann-Robertson-Walker class of cosmologies. Wang
(2005) has obtained Kantowski-Sachs string cosmological
model with bulk viscosity in general relativity. Reddy et al.
(2014) have obtained Kantowski-Sachs bulk viscous string
cosmological model in f(R, T) gravity. Samanta (2013a)

@ Springer

has investigated Kantowski-Sachs Universe filled with
perfect fluid in f(R, T) theory of gravity.

Motivated by this study about the specific Hubble’s
parameter, an attempt is made to study Kantowski-Sachs
space—time when universe is filled with Ghost DE in
f(R, T) gravity. This work is organized as follows: in
Sect. 2, formulization of f(R, T) gravity is discussed. In
Sect. 3, the metric and field equations have been presented.
The field equations have been solved in Sect. 4 by choos-
ing specific form of Hubble parameter. The physical and
geometrical behaviours of the models have been discussed
in Sect. 5. In the last, Sect. 6, concluding remarks have
been expressed.

2 F(R,T) Theory of Gravity

In past decade, most of the researchers have actively
worked on various modified theories of general relativity
viz. f(R) (Sotiriou 2010), f(T) (Ferraro and Fiorini 2007)
f(R,T), (Harko et al. 2011) f(G) (Nojiri and Odinstov
2005; Noiri and Odinstov 2006), etc. Harko et al. proposed
another extension of standard general relativity to f(R,T)
theory of gravity wherein the gravitational Lagrangian is
given by an arbitrary function of the Ricci scalar R and
trace of the stress-energy tensor T. In f(R, T) theory of
gravity, the field equations are obtained from the Hilbert-
Einstein type variation principle.

The action for this modified theory of gravity is given by

S:/ﬁ(iiul—sz(R‘ T)+Lm) d*x, (1)

where f(R, T) is an arbitrary function of the Ricci scalar
curvature R and the trace T of the stress-energy tensor of
the matter T},,. L, is the matter Lagrangian density.

In the present paper, we use the natural system of units
with G = ¢ = 1, so that the Einstein gravitational constant
is defined as k? = 8.

Thus Eq. (1) modifics to

g / ﬁ(#(—;f(R, T+ L,,,) & )

The stress-energy tensor of matter source is defined as
(Landau and Lifshitz 1973)

_ 2 48Lm)
Ty = —\/—__—gvy (3)

and its trace by 7' = g"'T,,,, respectively. We consider that
the Lagrangian density L,, of matter depends only on the
metric tensor components g, , and not on its derivatives.
Therefore, Eq. (3) simplifies to

138



Iran J Sci Technol Trans Sci

oL,
g

Tyy=guvLn—2 4)

Variation of action (1) with respect to metric tensor &y
results in the field equations of f(R, T) gravity in the form
(Harko et al. 2011)

1
Jr(R, T)Ryy — Ef(R: T)gw + (8w — ViVu)fk(R, T)
=81Tw —fr(R,T) (Tyy + O), 5)

where fz and fr denote the derivatives of f(R,T) with
respect R and T, respectively. As usual notation V,, is the
covariant derivative, [0 = V#V, is the D’Alembert’s
operator and @, is defined by

Ow=2g" %‘ (6)

Generally, the fieid equations also depend through the
tensor ©,,, on the physical nature of the matter field.
Hence, in the case of f(R, T) gravity, depending on the
nature of the matter source, we obtain several theoretical
models corresponding to each choice of f(R, T). Conse-
quently, most of the works in f{R, T) gravity are carried out
by assuming a number of suitable forms of f(R, T), such as
SRT)=R+2/(T), [(R,T)=ph(R) +Va(T). Gi(R)
and f,(T) are arbitrary functions of R and T and p and v are
real constants), f(R,T) = Rf(T), etc. (Harko et al. 2011;
Jamil et al. 2012; Houndjo 2012; Houndjo and Piattella
2012; Houndjo et al. 2013; Chakraborty 2013). In this
paper we consider the following simplest particular form
(Harko et al. 2011):

f(R.T) = R+2/(T), @)

i.e. the action is given by the same Einstein-Hilbert of GR
plus a function of 7. The term 2f(T) in the gravitational
action modifies the gravitational interaction between matter
and curvature. It is to be noted that Jamil et al. (2012) have
reconstructed the same form of f(R, T) described in (7) by
treating R as a constant.

Using (7) into (5), we get

1
Gy =Ry, — ERg”V
= 81T = 2 (T + Ow)f (T) + £(T) gy, 8)

which is considered as the field equations of f(R, T) grav-
ity. Here, a prime denotes derivative with respect to the
argument. We present the field equations for a spatially
homogeneous and isotropic model in the presence of scalar
field to reconstruct fiR, T) given in (7) with two known
models.

If the matter source is a perfect fluid, ® = 2T, —
pguv (Shamir and Raza 2015; Hossienkhani et al. 2014)
then the above Eq. (8) reduces to

G =Ry — %Rguv
-~ SnTuv + ZfI(T)T[n' + [prl(T) +f(T)]gIW (9)

Adhav (2012) has constructed LRS Bianchi type-I cos-
mological model in f(R, T) theory. Shamir et al. (2012)
have constructed Bianchi type-I and Bianchi type-V cos-
mological models in f(R, T) gravity. Chaubey and Shukla
(2013) found a new class of Bianchi cosmological models
in iR, T) gravity by using a special law of variation for the
average scale factor when the deceleration parameter is
linear with negative slope. Ram and Priyanka (2013) have
presented some Kaluza-Klein cosmological models in
f(R, T) gravity theory. Samanta (2013b) has studied the
Bianchi type-V universe filled with dark energy from a wet
dark fluid in f(R,T) gravity. Reddy et al. (2013) have
investigated Bianchi type-IIT dark energy model with EoS
parameter in f(R, T) gravity. Naidu et al. (2013) have
studied Bianchi type-V  cosmological model in
fR, T) gravity when the source for energy momentum
tensor is a bulk viscous fluid containing one-dimensional
cosmic strings. Ahmed and Pradhan (2014) have con-
structed a new class of cosmological models in
(R, T) gravity by considering time-dependent deceleration
parameter for a specific choice of f(R,T) = fi(R) + fo(T).
Sahoo et al. (2014) have constructed an axially symmetric
cosmological model in (R, T) gravity in the presence of a
perfect fluid source. Recently, Ghate and Sontakke
(2015a, b) have investigated Bianchi type-IX cosmological
model with bulk viscosity string minimally interacting and
Holographic DE in f(R, T) theory of gravity with special
form of deceleration parameter.

3 Metric and Field Equations

Kantowski-Sachs metric is considered in the following
form:

ds? = d* — A%dr® — B(d6? + sin® 0de?), (10)

where A, B are scale factors and are functions of cosmic
time 1.

The energy-momentum tensor for the matter energy
density (“T)) together with ghost dark energy density
(©7T7) of fluid is in the form

1] = 7] 4+ @7, (11)

where  "T/ =[—p,, 0,0, 0] and DT/ =[—pg, ps,
Py, Pz Here p,, is the matter energy density of the fluid. pg is
the ghost energy density of the fluid.

Hence, from (11) we get

(12)

a @ Springer
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PGx; DGy, DG; are the pressures on x-, y- and z-axes,
respectively. The anisotropic fluid is characterized by the
equation of state pc = wgpg, Where wg is not necessarily
constant (Carroll et al. 1992).

From Eq. (12) we have

T/ = diag.(—p,, — pg, (w6 +90)pg, (w6 +)pg, (wc
+7)pg)
(13)

Here wg + 6, wg + 7 and wg + 7 are the directional
equation of state (EoS) parameters along x, y and z axes,
respectively. wgis the deviation free EoS parameter of
ghost dark energy. J and y are skewness parameters along
X, y and z axes, respectively.

AT) is an arbitrary analytic function of T; the function
AT) may be represented by a polynomial function in 7. For
simplicity,

S(T) = LT+ (14)

where ¢ and y constants (Debnath and Paul 2015). We
choose the function A(T) of the trace of the stress-energy
tensor of the matter so that

F(T) = uT, (15)

where 4 is a constant.

In the co-moving coordinate system, using the Eqs. (13—
15), the field Eq. (9), for the metric (10) can be written as
AB " B? L
AB B?

) B

= P71+ 1) + p(87 + p+ 3pawg
+2ud) + 2pu
(16)
B B 1 5
2§+§+§2-=upm+(ﬂ—8ﬂwe—5ﬂwa—2ﬂ‘>)PG

—2pu
(17)
A B AB
K+§+ZE=ypm+(;1—871:«)6—5;1(06—-4;45
— 8nd) pe — 2pu (18)
A B AB
X+§+K§——up,,,+(u-Snwc~5uw(;—4uy

= 8m)) pg — 2pi, (19)

where the overdot (e) denotes the differentiation with
respect to .
From Egs. (18, 19), we get

y=20 (20)
The energy conservation equation is
i _ i 4 @i _
T]="1)+ 91} =0, @1

% @ Springer
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which on simplification gives

. . B
P+ 3Hp, + pg +3H(1 + w6)pg +2E‘SPG =0. (22)

4 Solutions of Field Equations

The field Eqs. (13-15) are a system three highly non-linear
differential equations in six unknowns A, B, p,,,, pg, g and
6. The system is thus initially undetermined. In order to
obtain an explicit solution of the system we need three
additional constraints:

1. The non-interacting matter and ghost dark energy
components are considered, where both components
conserve separately (Sarkar 2014; Kiran et al. 2015)

fn + 3Hpy =0 (23)
and

. B
pG+3H(1+wG)pG+2E6pG=0 (24)

2. The energy density of GDE is p = aH (Ohta 2011),

where o is constant. Cai et al. (2012) proposed an
extended version of GDE, called generalized ghost
dark energy (GGDE), by adding H? in GDE given by

pe = oH + BH?, (25)

where o and f are constants. The constant « is of order
Agch, where 4 is QCD mass scale. In the GGDE, f is a
free parameter and can be adjusted for better agreement
with observations.

3. The variation of Hubble parameter H as a one-
parameter function is (Singh 2008)
H(a) =1l(a™+1), (26)

where /(>0) and n(>1) are constants and a is the average
scale factor.

For this choice, the deceleration parameter ¢ comes out
to be
_ n
e+l

q (27)

A similar form of ¢ has also been proposed by Banerjee
and Das (2005) in case of Robertson-Walker space-time.
From  Eq.(27), it is  observed that, for
a=0,g=n—-1>0, for a"=n—-1, ¢g=0 and for
a" >n—1, g<0. Therefore, the universe begins with a
decelerating expansion and the expansion changes from
decelerating phase to accelerating one. This cosmological
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scenario is in agreement -with SNe Ia astronomical obser-
vations and presents a unified picture of the expansion
history of the evolving universe.

Solving Eq. (26), the average scale factor a is given by

a= (e"“ - 1)% (28)
For the metric (10), the average scale factor a is given by

a= (AB)} (29)
Using Egs. (28) and (29), the spatial volume is given by

V=d'= AB = (" — 1)} (30)
Subtracting Eq. (18) from Eq. (17), we get

d(A B A B\(A _B 1
z(rs)*(rz)(z”ﬁ)-ﬁ‘(8"+2“)5”6

€2y
Using Eqs. (28) and (31) reduces to
$G-8) v b G2
L= — (32)
A_B v A_B
(4-9) (4-9)
On integration Eq. (32) gives
. X (Sn+20)opG
A B K_ I(Jr(‘}_—é Pb)dz (33)
A B)c” ¢
In order to solve Eq. (33), we use the condition
1 A_B
#-|\G—%5)nl

T (3 +2u)pg
Using Eqgs. (30) and (29) reduces to
A B\V .
(i35 wal

Integrating (35) and then using (29), the scale factors are
comes out to be

A= (o1 = 1)t misle - (36)
B= (e"“ _ I)Tlxex—,(;‘ji(eﬂhq)r? (37)

With the help of Egs. (36) and (37), the metric (10)
takes the form

ds? = di? — (e"” — 1)%e3_1f:‘735(’"“_])u#d12

(=07 (d6? + sin 0dg?)  (38)

— ("~ 1)%e3ff~lf?5
Equation (38) represents Kantowski-Sachs ghost dark
energy cosmological model in f(R, T) gravity with specific
Hubble parameter (Figs. 1, 2).
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10
9
§
7
§
5
E}
3
bl
1
__ Time
03115225335 4458356657 738859 95101051138

Fig. 1 Plot of spatial volume (V) versus time (1) with n = 3,1 = 0.33

14 Hubble Parameter

1 2 3 4 5 6 7 g 9 10 1

Fig. 2 The plot of Hubble parameter (H) versus time () with
n=199,1=02

5 Some Physical Properties of the Model

For the cosmological model (38), the physical quantities
such as the spatial volume V, Hubble parameter H,
expansion scalar f, mean anisotropy parameter A,,, shear
scalar o°, matter energy density p,,, ghost energy density
pc> EoS parameter wg Skew-ness parameter § and decel-
eration parameter g are represented in the Table 1.

From Figs. 1 and 2, we observe that at ¢ = 0, the Hubble
parameter, expansion scalar the shear scalar all diverge and
the spatial volume vanish. Hence the present model exhi-
bits point type singularity. The universe evolves with zero

ime 1=0. At t — o0, ¢=—1 and ‘”f=0
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Table 1 Physical parameters

Spatial volume

Hubble parameter
Expansion scalar

Mean anisotropy parameter
Shear scalar

lim %

oo &

Matter energy density

Ghost energy density

Skew-ness parameter

H= (1 -er)™

0=3H=31(1-¢"")"

A = Zenl (el — ])LI1
% =gl — 1)’7‘
0

- Cl(c"h _ 1)“5

PG = le”"(e"l' - 1)*‘ [“Jr/”e""(e"” = 1)‘1]

=3
iyl
(=) IO T gty

T (8nt2p)let (e —1) Tt fle (e —1) )

EoS parameter

ne 1= e~ 1) [+ 2p1e (e - 1)

P
2eMt — 1) c e (1) e i
el = = (™ = 1) | | e —nlce™ (e - 1)
===y + (87 + 2u) 3 ( ) ( )
LG =F e (1) [z+ fle (et —1) ]
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Fig. 3 The plot of Deceleration parameter (g) versus time (f) with
n=199,1=02

which implies the greatest value of the Hubble parameter
and fastest rate of expansion of the universe.

Figure 3 shows the variation of deceleration parame-
ter with time t. The deceleration parameter (DP)
decreases rapidly and approaches —1 asymptotically
which exhibits de-sitter like expansion at late time,
whereas the model of the universe gives power law
expansion. In this model, the DP gives a transition from
a decelerating expansion phase to the present accelerat-
ing phase of the universe. From Fig. 3, it is clear that the
value of DP is positive at the early stage of the universe
and becomes negative at late time. The negative value of
DP indicates the accelerating expansion of the universe.

) SPringer

Py
Eree—

23 4 5 61 8 9 00 BB WD

Fig. 4 The plot of matter energy density (p,,) and Ghost dark energy
density (pg) versus time (1) with C; = 0.1,n = 0.6, = 0.2, 0 = 2.5,
B =35

Thus the derived model is suitable to describe the late
time evolution of the universe.

In Fig. 4, the matter energy density p,,, and ghost dark
energy density (pg) are plotted versus with time (f). In
early phase of time, the universe is in radiation-dominated
era but at a later time there is transition to matter-domi-
nated era. Recent results suggest that we have already
entered into an era dominated by dark energy. Thus, our
model is in good agreement with the present observations.

We have obtained the matter energy density parameter
(£2,,) and ghost dark energy density parameter (£) as
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.

Skewness Paraneter

Time

Fig. 5 The plot of Skewness parameter (w) versus lime (1) with
C;=01,n=06,1=02aa=25

il
- :P_,n:Cl(e"h_])z n
"3 32 2

po _lu+Blem (@ — 1) (e ~ 1)
3H2 T 3lentt

The total energy density parameter denoted by (£) is
given by
Q= -Qm + QG

Qg =

(&) (enll _ l)l*ﬁ 4 le""[a s [l'le"“ (enlz _ ])*1] (enlr _ 1)
= 32 g2t

In Fig. 5, the plot of skew-ness parameter versus time is
given. It is seen that the skew-ness parameter tends to zero
at late time. Thus at later age of the universe, the aniso-
tropy of the ghost dark energy becomes isotropy.

6 Conclusions

Kantowski-Sachs cosmological model has been discussed
in the frame work of f(R, T) gravity proposed by Harko
et al. when the source for energy momentum tensor is non-
interacting ghost dark energy. The solution of the field
equations has been obtained by choosing the specific form
of Hubble parameter H(R) = I(a™" + 1). It is observed that
in early phase of universe, the value of deceleration
parameter is positive, while as r — oo, the value of
q = —1. Hence the universe had a decelerated expansion in
the past and has accelerated expansion at present, which is

in good agreement with the recent observations of SN Ia. It
is seen that the anisotropy of the universe and the skew-

ness parameter of the ghost dark energy tend to zero at later
age of the universe. Hence our results are in favour of the
recent observational data which suggest the present day
isotropic behaviour of the universe. The model approaches
to isotropy monotonically and the anisotropy of the fluid
also isotropizes at later times. This shows that our model
strongly agrees with the present day observations.
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the general theory of relativity. The source for energy-

momentum tensor is assumed a perfect fluid. The field

equations have solved by using special form of the average
1

scale factor R() :( "’ﬂ)w proposed by Cai
et al. The physical properties and the bouncing behavior of the
model are also discussed.
Keywords:  kantowski-sach
universe.

space-time,  bouncing

I IN
Z} stronomical observational data obtained from

TRODUCTION

high red shift surveys of Supernovae (Snla) by
Riess et al. [1], Perimutter et al. [2] and Bennett
et al. [3] indicated that our universe is expanding with
acceleration. Also, observations such as Cosmic
Microwave Background Radiations [4] and Large-scale
structure [5] provide indirect evidence for the late time
accelerated expansion of the universe. The accelerating
expansion of the universe is driven by a mysterious
component with high negative pressure known as dark
energy (DE). In spite of all these attempts, DE is still the
open question to the theoretical physicists because its
nature is unknown. According to the astronomical
observations, the DE currently accounts for about 73%
of the total mass/energy of the universe and only 27% of
a combination of dark matter and baryonic matter [6].
The DE universe may have very interesting implications
for the future [7,8]. A different way of accounting for the
D= without any extra components is the modification of
Gvity [9,10].
The idea that instead of originating from a Big
Bang singularity, the universe has emerged from a
cosmological bounce has a long history [11]. Novello et
al. [12,13] realized that a bouncing cosmology with a
matter-dominated phase of contraction during which
scales which are probed today, a cosmological
observations exit a Hubble radius can provide an
alternative to the current inflationary universe paradigm
of cosmological structure formation. According to Cai et
al. [10], the solution of the singularity problem of the
standard Big Bang cosmology is known as bouncing

or « Department of Mathematics, Jjamata Mahavidyalaya,
Buldana 443001 (INDIA). e-mail: hrghate@gmail.com
Author o, Department of Mathematics, Vidnyan Mahavidyalaya,
Malkapur — 443101 (INDIA). e-mail: ydpatil2 107 @gmail.com

universe. A bouncing universe with an initial contraction
to a non-vanishing minimal radius and then subsequent
an expanding phase provides a possible solution to the
singularity problem of the standard Big Bang
cosmology. Moreover, for the universe entering into the
hot Big Bang era after the bouncing, the equation of
state (EoS) of the matter content @ in the universe must
transit from w<-1 tow>-1. In the contracting phase,
the scale factor R(r) is decreasing, this means R(t) <0
and in the expanding universe, scale factor R(f)>0.
Finally at the bouncing point, R(¢) =0 and near this
point R()> 0, for a period of time. It is also discussed
with other view that in the bouncing cosmology, the
Hubble parameter H passes across zero (H=0) from
H<0 to H>0. Cai et al. have investigated bouncing
universe with quintom matter. He showed that a
bouncing universe has an initial narrow state by a
minimal radius and then develops to an expanding
phase. This means for the universe arriving to the Big-
Bang era after the bouncing, the EoS parameter should
crossing from w<-1 t0 e>-1. Sadatian [14] have
studied rip singularity scenario and bouncing universe in
a Chaplygin gas dark energy model. Recently, Bamba et
al. [15] have investigated bounce cosmology from f£(R)
gravity and f(R) bi-gravity. Astashenok [16] has studied
effective energy models and dark energy models with
bounce in frames of f(T)gravity. Solomans et al. [17]
have investigated bounce behavior in Kantowski-Sach
and Bianchi cosmology. Silva et al. [18] have studied
bouncing solutions in Rastall’'s theory with a barotropic
fluid. Brevik and Timoshkin [19] have obtained
inhomogeneous dark fluid matter leading to a bounce
cosmology. Singh et al. [20] have studied k-essence
cosmologies in Kantowski-Sach cosmological Sachs
and Bianchi space-times.

In this paper, Bouncing behavior of Kantowski-
Sachs cosmological model has been obtained in the
general theory of relativity. This work is organized as
follows: In section 2, the metric and field equations have
presented. The field equations have solved in section 3
by using the physical condition that the expansion scalar

@ is proportional to shear scalar o and the special
1

t, |-
1-p

proposed by Cai et al [10]. The physical and
seagetrical behavior of the model have been discussed

form of average scale factor R(t):|:(t— tV
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in section 4. In the last section 5, concluding remarks

have been expressed.
. METrRIC AND FI

ELD EQUATIONS

Kantowski-Sachs metric is considered in the form

ds* = d* ~a’dr” -b* (d6” +sin6ay?) (1)

where A(t) and B(t) are functions of cosmic time¢ .
The energy-momentum tensor when the source
for energy is assumed a perfect fluid given by

T/ =(p+ phejul —pg! @)

where «' is the flow of vector satisfying gi}-uiuj =1. Here
pis the total energy density of perfect fluid and p is the
corresponding pressure. For the perfect fluid, pand p
are related by and equation of state

©)

In co-moving system of co-ordinates, using
equation (2), one can find

p=wp, 0<w<l1.

0 1 2
Ty=pand iy =T3 :Tg:—p.

(O]
The Einstein’s field equations are given by
_ .
R -glR=-1], ®

where Rii is a Ricci tensor, Ris the Ricci scalar.

Using equation (2), for the metric (1), the field
equations are given by

b b1

2;‘;—b-+zz‘+—b7_ ®)
b B o1
.. b I;

parar s S

where an overhead dot () denotes differentiation with
respect to t.

The average scale factor Rand volume scalar
Vv are given by

R =V =ab*. ©)

The generalized mean Hubble's parameter H is
defined by

R 1
Hzizg(y,+ﬂg+ﬂy), (10)

where the directional Hubble parameters H,, Hyp and
H, are given by

(1)

The expansion scalar 8 and shear scalar o are given by

9=3H=(2+22) (12
a b

o2 =%[in —3H2} (13

=1

The deceleration parameter (DP) gis defined by

q=—1+i(i)
dt\ H

THE SoLuTiON OF FIELD EQUATIONS

I11.

The field equations (6) to (8) are a system of
three highly non-linear differential equations in four
unknowns A,B,pande. The system is thus initially
undetermined. We need one extra physical condition to
solve the field equations completely.

We assume that the expansion scalar (9) is
proportional to the shear scalar (o) . This condition leads
to

which yields

where « and m are constants.
Above equation, on integration, reduces to

a=n®)",

where 7 is an integration constant.

Here, for simplicity and without
generality, we assume that 7 =1.

Hence, we have

loss of
a=(b)", (m#1). (15)

Collins et al. [21] have pointed out that for
patially homogeneous metric, the normal congruence

1

F
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to the homogeneous expansion satisfies that the
condition %is constant.

) In cosmology, the constant deceleration
parameter is commonly used by several researchers
[22-26], as it duly gives a power law for metric function
or corresponding quantity.

The motivation to choose time-dependent
deceleration parameter (DP) is behind the fact that the
expansion of the universe was decelerating in the past
and accelerating at present as observed by recent
observations of Type la Supernova [1,2, 27-29] and
CMB anisotropies [3,31]. Also, the transition redshift
from deceleration expansion to accelerated expansion is
about 0.5. Now for a Universe which was decelerating in
past and accelerating at the present time, the DP must
show signature flipping [31-33]. So, in general, the DP is
not a constant but time variable. The motivation to
choose the following scale factor is that it provides a
time-dependent DP.

Under above motivations, we use a special form
(__eceleration parameter as

RR d1 1 !
=-—=lt—| —=-1+=| (1-f)——2— |, f <1 (16
TR dt(H) z[( 2 (r—rof]ﬂ (16)
where R is average scale factor of the universe.

This form is proposed by Cai et al. [10] and
then modified by Sadatian [11].

Using above two equations (18) and (19), the metric (1) takes the form

o (e e . : s
ds® =dr’ —[(t—tu)l +li—:[“ D gy ‘li(r—t")l +T£L/—i‘{} e (dﬂ2 +sin’ Odw‘)‘ Y

~#

Equation (20) represents Kantowski-Sachs
cosmological model with time-dependent scale factor.

IV. PHYSICAL PROPERTIES OF THE MODEI

The physical quantities such as special volume
V7 Hubble parameter H, expansion scalar ¢, mean
anisotropy A,,, shear scalar o2, energy density p,
equation of state parameter w are obtained as follows :
The average scale factor is

1
ty ﬁ
R(t)=|(t—tg)? +—2— .
0-[-r0P 2]

From fig. 4.1 (a), in the earlier stage, the scale
factor is strictly decreasing (R(f)<0)and in the
expanding phase the scale factor increases rapidly
(R()>0). Hence our model is bouncing at t=tg
(R(H)=0).

After integration of (16), we obtain the Hubble
parameter as
H=E_:.__2(t_—t0)2__‘
R @a-pyt-tg)* +tg

Again integrating, the average scale factor
which is time dependent given by

1

tg T-E

R(t)=|(t-t —— ; 17

- oPr12] (17)
where £, is initial time and g<1 is constant.

1
Solving the equations @ =b"and R(f) =(ab?)?
and using (17), we get

(18)

3m
5 t (1-8)(m+2)
a :[t(t—-tJ + l—OﬂJ

=

With the help of equation (17), equation (15)
takes the form

3
b= [(r —t,) + 1 i"ﬂ }(IBNM) .
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The spatial volume is in the form

3
V=R3:[(t40)2+t—"J“ﬂ. @1)

1-5

The spatial volume is finite at time t=0and
increases with increasing value of time hence the model
€ ‘s expanding with finite volume.

The Hubble parameter is given by

p=2t) e, to r @2

S -5 | a-p

From fig. 4.1 (b) the Hubble parameter H <0
for t<1 and H>0 for +>1 indicating that H passes
across zero (H=0) at +=1, which represents that the
universe is bouncing at t=1.

The expansion scalar is
32(t-tg)

CAYt—ty2 .t
(- Xt=to)? + 10

6=3H=

The mean anisotropy parameter is

m = m=1*
4 ‘z(mz)z

=constant(# 0, form=1).  (24)

The shear scalar is

o2 m=DPt-toP[ .t }—2
s ) @

We observe that
o (m-1)?

lim —-=

= (0, form=1).
t50 92 3(m+2)2

(26)

The mean anisotropy parameter A,, is constant
2
and lim Z-+0is also constant. Hence the model is
t>x g2
anisotropic throughout the evolution of the universe
except at m=1ie the model does not approach

isotropy.
be-sagiter energy density is given by

Waha v
(A
[+
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_36Qm+1)t~1,)"
(1= (m+2’

[(—1)+

0

e B
t }(l—ﬂ)(»ﬁl)
-B

-2
ltﬂ] +[(t—t0)2+1 ©@7)

From fig. 4.1(d), the energy density decreases at the early stage of evolution when t<1and goes into the
hot Big Bang era. The model bounces at ¢ =1 and after bouncing the energy density rapidly increases for ¢>1.

The equation of state (EoS) parameter o is given by

12
2
| a=pm2)

-1 -
l:(t—to)z +l] +[(t—t0)2 +t0
1-5 1=

-2 2 =]
108(t — ty)? [t_i 2 i} __24(t—tg) [ 0 t‘o}
a-pm+22 T T pmen| Y g

-6
(1=p)(m+2)
|

36(2m + 1)(t —t9)?
(1-pm+2y?

Ii(fAto)z +

- A bouncing universe model has an initial narrow
state by a non-zero minimal radius and then develops to
an expanding phase. For the universe going into the hot
Big Bang era after the bouncing, the equation of state
parameter of the universe crosses from w<-1 to w>-1,
From fig. 4.1 (), before bouncing point at t=1, we
see that the EoS parameter o <—1and after the bounce,
the universe enter into the hot Big Bang ear and occurs
the Big rip singularity. Further the EoS parameter o> -1
for +>1. Hence our model is bouncing at ¢=1.

\/
Vv

CONCLUSION

Kantowski-Sachs cosmological model has been
investigated in the general theory of relativity. The
source for energy-momentum tensor is a perfect fluid.
The field equations have been solved by using time-
dependent deceleration  parameter. The mean

*otropy parameter A, is constant and hm-—(i 0)

is also constant, hence the model is amsotropuc
throughout the evolution of the universe except at m =1
ie. the model does not approach isotropy. It is
interesting to note that the behavior of the model is
bouncing as the Hubble parameter H passes across
zero (H=0)from H<0 to H>0, for some finite time
t=tg. Also the energy density decreases at the early
stage of evolution and rapidly increases showing big
bounce at ¢ =t,. The Hubble parameter H <0, for ¢ <t
and H>0, for ¢>tyindicating that H passes across
zero (H=0)at t=ty. (t#ty) which represents the
model is bouncing at t=ty. The skew-ness parameter
w<-1 before the bounce at t=tgand o>-1 after the
bounce.

-2
Ti%] +[(i - to)z +

(28)

6
tg |0-p)(m+2)
1-p

REFERENCES REFERENCES REFERENCIAS
Riess, A.G.; Filippenko, A. V.; Challis, P.; Clocchiatti,
A.; Diercks, A.; Gamnavich, P.M.; Gilliland, R.L.:
Hogan, C.J. Jha, S.; Kirshner, RP.; et al.
“Observational evidence from supernovae for an
accelerating universe and a cosmological constant’,
Astronom. J., 116, 1009-1038, 1998.

Perimutter, S.; Aldering, G.; Goldhaber, G.; Knop,
R.A.; Nugent, P Castro, P.G.; Deustua, S.; Fabbro,
S.; Goobar, A.; Groom, D.E. et al. Measurement of
Q and A from 42 high-redshift supemovae’,
Astrophys. J., 517, No.2, 565-586, 1999.

Bennett, C. L., Halpem, M., Hinshaw, G., et al., “First
year Wilkinson microwave anisotropy probe (WMAP)
Observations: Preliminary maps and basic results’,
Astrophys. J. Suppl., 148, 1, 2003.

Spergel, D.M. et al, Wikinson Microwave
Anisotropy Probe (WMAP) Three Year Results:
Implications for Cosmology, Astro. Phys. J. Suppl.
Ser. 170, 377, 2007.

Tegmark, M. et al.; Cosmological Parameters from
SDSS and NMAP, Phys. Rev. D 69, 103501, 2004.
Kowalski, M.; Rubin, D.; Aldering, G.; Agostinho,
R.J.; Amadon, A.; Amanullah, R.; Balland, C.:
Barbary, K.; Blanc, G.; Challis, P.J.; et al., “Improved
cosmological constants from new, old, and
combined supermnova data sets”, Astrophys. J., 686,
749-778, 2008.

Nojiri, S.; Odintsov, S.D.; Tsujikawa, S.,

Volume

h (A)

¢

“Properties

of singularities in the (phantom) dark energy
universe”, Phys. Rev. D, 71, 063004, 2005. Universe
2015.

Bamba, K.; Capozziello, S.; Nojiri, S.; Odintsov, S.
D.

‘Dark energy cosmology: The equivalent

i} Jijamata Mahavidyalaya, Buldhana | -




XVII Issuc IV Version | E Year

(A) Volumc

h

arc

ntier

urnal ol Ncience  Fre

Global

1.

12.

13.

14.

15.

17

18.

19.

description via different theoretical models and
cosmography tests’, Astrophys. Space Sci., 342,
155-228, 2012.

Nojiri, S.; Odintsov, S.D., “Unified cosmic history in
modified gravity: From f(R) theory to Lorentz non-
invariant models.”, Phys. Rep., 505, 59-144, 2011.

. Cai, Y. F, Qiu, T., Piao, Y. S., Li, M., Zhang, X.

“Bouncing Universe with Quintom Matter”, J. High
Energy Phys. 0710, 071, 2007.

Novello, M., Bergliaffa, S. E. P., “Bouncing
cosmologies”, Phys. Rept. 463, 127, 2008.

Wands, D., “Duality invariance of cosmological
perturbations spectra”, Phys. Rev. D 60, 023507,
1999.

Finelli, F., Brandenberger, R., “On the generations
of a scale-invariant spectrum of adiabetic
fluctuations in cosmological models with a
coniracting phase”, Phys. Rev. D 65, 103522 (2002).
Sadatian S. D., “Rip singularity scenario and
bouncing universe in a Chaplygin gas dark energy
model”, Int. J. Theo. Phys., 53, 675-684, 2014. DOI
10.1007/s 10773-013-1855-1.

Bamba K., Makarenko A. N., “ Bounce cosmology
from f(R ) gravity and f(R ) bi-gravity”, arXiv
1309.3748v2 [hep-th] 2013.

. Astashenok A. V., “Effective dark energy models and

dark energy models with bounce in frames of F(T)
gravity”, Astrophys. Spa. Sci. 351, 377-383, 2014.
DOI: 10.1007/s 10509-014-1846-6.

Solomans D., Dunsby P. K. S, Elis G. F. R,
“Bounce behavior in Kantowski-Sachs and Bianchi
cosmologies”, Classical and Quan. Grav., 23, (23);
arXiv: [gr-gc] 0103087v2, 2006:DO! 10.1088/0264-
9381/23/23/001.

Silva G. F., Piattella O. F., Fabris J. C., Casarini L.,
Barbosa T. O., “Bouncing solutions in Rastall’s
theory with a barotropic fluid”, Grav. Cosm., 19, 156-
162, 2013. arXiv. 1212.6954v3 [gr-gc] 2014.
10.1142/S02773231400783.

Brevik I., Obukhov V. V., Timoshkin A. V., “Bounce
universe induced by an inhomogeneous dark fluid

" coupled with dark matter”, Mod. Phys. Lett. A 29,

20.

21.

23.

Issue 15, 1450078, 2014. DOI: (2015) Universe 1,
24-37, 2014, arXiv 1404.11887v1 [gr-qc].
Singh T., Chaubuy R., Singh A. “k-essence
cosmologies in Kantowski-Sachs and Bianchi
space-times”, Canadian J. of Phys., 93, (11) 1319-
1323, 2015. DOI:10.1139/cjp-2015-0001.
Collins C. B., Glass E. N., Wilkinson D. A., “Exact
spatially homogeneous cosmologies”, Gen. Relat.
Grav., Vol. 12, No. 10, pp. 805-823, 1980.

. Akarsu, O., Kilinc, C. B., “ LRS Bianchi type- models

with  anisotropic dark energy and constant
deceleration parameter’, Gen. Relat. Gravit., 42,
119, 2010a.

Akarsu, O., Kilinc, C. B., “Bianchi type-lil models
with anisotropic dark energy”, General Relativity and

24.

25.

26.

21

28.

31

32.

Gravitation, Vol. 42, No.4, pp. 763-775, 2010b.
doi:10.1007/s10714-009-0878-7.

Amirhashchi, H., Pradhan, A., Saha, B., “Variable
equation of state for Bianchi type-Vl, dark energy
models”, Astrophys. Space Sci., 333, 295-303,
2011.

Saha, B., Amirhashchi, H., Pradhan, A., “Two-fluid
scenario for dark energy models in an FRW universe-
revisited”, Astrophys. Space Sci., Vol. 342, pp. 257-
267, 2012.

Kumar, S., Singh, C.P., “ Anisotropic dark energy
models with constant deceleration parameter”, Gen.
Rel. Grav., 43, 1427, 2011.

Riess, A. G., Sirolger, L. G., Tonry, J., et al., “Type la
Supernova discoveries at z >1 from the Hubble
Space Telescope: Evidence for the past
deceleration and constraints on dark energy
evolution,” The Astrophysical Journal, Vol. 607, No.
2, 2004, pp. 665-678. doi:10.1086/383612.

Tonry, J. L, Schmidt, B. P., Barris, B., et al.
(Supernova Search Team Collaboration),
“Cosmological results from high-z supernovae”,
Astrophys. J., 594, No. 1, 1-24, 2003.

. Clocchiatti, A., Schmidt, B. P., Filippenko, A. V., et

al., “ Hubble space telescope and ground-based
observations of type la Supemovae at redshift 0.5:
cosmological implications(High Z SN Search
Collaboration)”, Astrophys. J., 642, 1-21, 2006.

. Hanany, S., et al., “A measurement of the cosmic

microwave background anisotropy on anqular scales
of 10 arcminutes to 5 degrees”, Astrophys. J. 545,
L5, 2000.

Amendola, L., “Acceferation at z>1 ?,”, Monthly
Notices of the Royal Astronomical Society, 342, 221-
226, 2003.

Padmanabhan, T., & Roychowdhury, T., “A
theoretician’s analysis of the supernova data and the
limitations in determining the nature of dark energy”,
Monthly Notices of the Royal Astronomical Society,
344, 823-834, 2003.

. Riess, A. G., Nugent, P. E., Gillland, R. L. et al.

“The Farthest known supernova. Support for an
accelerating universe and a glimpse of the epoch of
deceleration”, The Astrophysical Journal, Vol. 560,
No. 1, pp. 49, 2001.

Jijamata Mahavidyalaya, Buldhana |




Prespacetime Journal| December 2017 | Volume 8 | Issue 14 | pp. 1493-1508 1493
Ghate, H. R. & Patil, Y. D., Kaluza-Klein Bouncing Cosmological Model with Viscous Fluids

Article

Kaluza-Klein Bouncing Cosmological Model with Viscous Fluids

H. R. Ghate™' & Yogendra D. Patil®

lDepartment of Mathematics, Jijamata Mahavidyalaya, Buldana-443001, India
*Department of Mathematics, Vidnyan Mahavidyalaya, Malkapur (Dist. Buldana)-443101, India

Abstract
Bouncing behavior of Kaluza-Klein cosmological model has studied with viscous fluid by

considering different forms of scale factors. Some physical properties of the fluids which realize
them and the possibility to have acceleration after the bounce have discussed.

Keywords: Kaluza-Klein spacetime, scale factor, viscous fluid, bounce, energy conditions.

1. Introduction

According to the modern cosmological picture, our universe experiences the cosmic acceleration
in the presence of strong repulsive force dubbed as dark energy (DE). The presence of this type
of force has been predicted through various cosmological and astrological data. [19-20, 31-35].
However, its nature is still unknown which need further attention. The cosmological constant is
the pioneer candidate of dark energy. The observations also indicate that the dark energy fluid in
the universe is not a perfect fluid [21] and the viscosity plays a role in the evolution of the
universe [5, 8, 13].

Various cosmological models for the evolution of the universe have been presented by number of
researchers. They aim at explaining the acceleration era of the universe and they include future
singularity phenomenon such as the dramatic Big Rip [11, 26-27], the other little Rip [4, 16-17],
the pseudo Rip [18], The Quasi Rip [39], the bounce cosmology [1-2, 7, 10, 30]. Brevik et al. [6-
7] has studied the little Rip and the pseudo Rip phenomenon, and also the bounce universe
induced by an inhomogeneous dark fluid coupled with dark matter. Myrzakul ez al., Myrzakulov
and Sevatiani and Elizalde et al. [15, 24-25] have studied cosmological models in modified
theory of gravitation with viscous fluids.

In this paper, we discuss different bounce solutions and the features of the related viscous fluids,
taking into account the necessity to have a cosmic (inflationary) acceleration after the bounce.
The paper is organized as follows. In section 2, the formalism of inhomogeneous viscous fluid in

*
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Kaluza-Klein universe is presented. In section 3, we analyze the bounce solutions in fluids
cosmology. In section 4, the same investigations are carried out for the bounce solutions,
conclusions and remarks are given in section 5.

2. Metric and Field Equations

Five-dimensional Kaluza-Klein space-time is considered in the form

ds* =di* — 4 () (dx* + dy* +dz*) - B* () dy* | (1)
where A(r) and B(z)are scale factors which are functions of cosmic time ¢ . The fifth coordinate
 is taken to be space-like.
The energy-momentum tensor for the viscous fluid is given by

Ty = puu,; + p(uu; = g;), @
where u, are the four co-moving velocity vectors, p is the energy density and g; is the metric
tensor.
The fluid in the universe is inhomogeneous viscous fluid with equation of state [12, 28-29] given
by

p=y(p)-B(a,H,H,...), 3)
where the equation of state parametery may depend on p. B is a bulk viscosity which is general
function of ¢, H and its derivatives. a is the average scale factor.
From the equations (2) and (3), the energy-momentum tensor for the viscous fluid is given by

/it =puiuj+y(p)—B(a,H,H, ..... You; —g;) . “4)

The Einstein’s field equations in general theory of gravitation are

R~ Rg)=-T|. ®)
With the help of equation (4) , the field equations (5) for the metric (1) are

33_2 " 3j—§ =p, (6)

B b, m

3% + 3j_j =-p, ®)

i
where an overhead dot( } represents differentiation with respect to .

The energy-conservation equation, which is the consequence of the field equations is given by,

Ij =0,
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1= ()

o/

which simplifies to

p+4H(p+p)=0 ©)
Using equation (3), equation (9) reduces to

p+4H(1+y(p))p = 4HB(paHH,...) . (10)
From the thermodynamic point of view, for positive entropy change in an irreversible process,
the bulk viscosity must be a positive quantity [5, 8].
The cosmological parameter Q is defined as:

1
Q=1+——01. 11
a*H? (1)

The quantity Q in general, may be different from.
By a bouncing universe, we mean a universe that undergoes a collapse, attains a minimum and
then subsequently expands. For a successful bounce in Kaluza-Klein model, during contraction
phase the scale factor a(f) is decreasing i.e (i(t) <0) and then in the expanding phase, the scale
factor is increasing i.e (i(t)>0). At the bounce point (i.e. at t=t, ), the minimal necessary
conditions are

i) a(,)=0 and

ii) a>0 for t e (t,— &,t,)U(t,,t,+ €), for small e>0.
For non-singular bounce a(t)=0. These conditions may not be sufficient for a non-singular

bounce. This is well explained by Singh et al. [36-38].
The bounce behavior of cosmological model is also realized using energy conditions as
mentioned in Molina-Paris & Visser and Singh ez al. [22, 38] . In terms of energy density p and

pressure p, the energy conditions can be stated as:
Null Energy Condition (NEC) is satisfied when p+p>0.

Weak Energy Condition (WEC) is satisfied when p>0 and p+p=>0.

Dominant Energy Condition (DEC) is satisfied when p2|p|.

Strong Energy Condition (SEC) is satisfied when p+ p>0and p+4p>0.
It is clear that violation of SEC will lead to a violation of other energy conditions.

3. Solution of the Field Equations

The field equations (6) to (8) are a system of three highly non-linear differential equations in four
unknowns 4, B, p and . The system is thus initially undetermined. We need one extra condition
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for solving the field equations completely. We assume that the expansion scalar (@) is

proportional to shear (o). This condition leads to

1(4 B A B
—_—] —_— = | = 3__’
ﬁ[A““)“"(A*BJ

which yields
B 4
5"
where a, and m are arbitrary constants.
Above equation on integration reduces to
B=n@&)",
where 7 is an integration constant.
Here, for simplicity and without loss generality, we assume that n=1.

Hence, we have
B=A". 12
Collins et al. [14] have pointed out that for spatially homogeneous metric, the normal

. 3 i o .
congruence to the homogenous expansion satisfies the condition 7 is constant.

4. CASE I: FLUID MODEL WITH a(1)=.[z} + 5°7*
The bouncing cosmological model has obtained by choosing the average scale factor a(#) of the
form [23]

a(t)=Ja2 + 1, (13)
where a,, B are non-zero positive constants.
The above scale factor is the temporal analogue of the toy model traversable wormhole [23]. One
may get phenomenological quintom bouncing model with proper renormalization of a,, £ [9].
The Hubble parameter is given by

_a__ p
H(Z)_a al+p1 (14)

In terms of geometrical quantities, we have

Gz g (Ba,)’

S=H+H =—F%)

a (a3+,62 t*)? (15)
For the metric (1), the average scale factor is given by

a(t)= (A’B)% . (16)

From equations (13) and (16), we have
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= AB=@2+p 1) . (17)
With the help of equation (12), it reduces to

2
A=(ag+ﬁ2t2)(m+3) (18)

Using equation (18) in equation (12) therein
2m
B=(al+ B> t*)m3 | (19)

With the help of equations (18) and (19), the metric (1) becomes

4 Am
ds* =dt* —(al+ f* )™ (dx* + dy* +dz?) — a2+ B2 )3 dy? (20)

Equation (20) represents Kaluza-Klein bouncing cosmological model with viscous fluid in
general theory of relativity.

Some physical properties of the model

For the cosmological model (20), the physical quantities such as spatial volume ¥ , Hubble
parameter H , expansion scalar §, mean anisotropy 4,, Shear scalar o, energy density p are
obtained as follows;

The spatial volume is in the form

V=a*=@l+p ). (21)
The Hubble parameter is
1(,4 B Yii:
Hu 3ty sl b
i) @

The expansion scalar is

2
g=4H=— 01

Ry @

The mean anisotropy parameter 4, is
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2
4, =3(m——1)2= Constant =0 , for m=1.
(m+3)

The shear scalar is

ot Bm=1)g*¢
S (m+3) @+

It is observed that
lim &% 3(m-1y

=————=%0 ,for m=1.
too @ 8(m+3)

lim

1498

(24)

25)

(26)

2
The mean anisotropy parameter 4, and ; Z_—constant #0. Hence, the model is anisotropic
__)

» 6°

throughout the evolution of the universe, except at m=1 . (i.c. the model does not approach

isotropy.)
The matter-energy density is given by

_ 48m+1)pY
C(m+3 @+ p)

__24Gm+Dpt 125°
PEP= (m+3)* (a2 +f°1*)  (m+3)a +p4)
o 2434 ~ 1282
P MG+ FEY med)a+ fr)’
prdp= 48(3m-1)p* 438>

T (m+3 @+ ) (mad)al+ P
The cosmological parameter for the closed universe takes the form,

1
aH*

Q=1+

2
Q=1+El2—+ﬁ"7.
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Figures (4.1) (a), (b), (c), (d), (e), (f) represent the plots of time versus (a) Average scale factor
(b) Hubble parameter (c ) Energy density ( p) (d) p+p (¢) p—p and (f) p+4p which are as

shown below.
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Fig. 4.1 Plots of time versus (a) Average scale factor (b) Hubble parameter (c ) Energy density
(p) @) p+p (e) p—p (f) p+4pfor the values of constants @, =1 and f=1.
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Discussion: Fig. (4.1) (a) is the plot of time versus average scale factor. It is seen that, during
contraction phase, the average scale factor a(t) is decreasing (i.e. a(t)<0) and then in the
expanding phase a(t) is increasing (i.e. a(t)>0). Hence, the minimal necessary conditions (i)

and (ii) for the bounce at time £ =0 are satisfied [38].

(i)a(t)=0at t=0
and (i) at +=0, 4(t)>0 for t (0-¢,0)U(0,0+ <), where < is very small.
Fig. (4.1) (b) is the plot of time versus Hubble parameter. At t=0, H=0 and a(0)=a, with
H >0 in small neighborhood of #=0. Thus it satisfies the necessary conditions of bounce [36-
37].
To] realize the bounce in our model, let we obtain the values of p, p+p, p—pand p+4p for
m=2.

p=(576)f*(a} + f4*) 2,

p+p =612 (a5 + )7 ~ (2 (a5 + 1)

p=p=A48)B (a5 + ') +(24) (g + f71*)

p+ap=0.6)p'" (a5 + 1) = (9.6)*(af + 1)
Figs. (4.1) (c), (d), (e) and (f) are the plots of time versus energy density (p), p+p, p—p and
p+3p. Itis observed that WEC, NEC and DEC energy conditions are satisfied at # =0but SEC

is violated at t=0. Hence, the bounce is realized in our model at m=2. The result is also true
for m=4,6.

The bulk viscosity is

B(a,H,H,...)=4H( . (32)
In this specific case, equation (9), takes the form

p=—-p+4HS . (33)

From equation (33), we have
24(3m+1) e 1237

4HC = =
¢ (m+3)? (m+3)a’ (34)
Dividing by 4H
2
C(H,a)= 6Gm+1)H 34 (35)

(m+3)  (m+3)Hd?

6Gm+1)H
(m+3)°

bulk viscosity of o(H). Therefore, with ¢ (H,a) we can recognize bouncing universe with the

scale factor in equation (13).

When the scale factor becomes large, ¢(H) ~ and then we can treat it as a fluid with a
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In another example, we take y(p)=y (constant) and B(a,H,I.....)=4H¢ with { =€ p , where

€ is a constant.
From equation (9), we have
p=—4H(p+p).
Using equation (3), we get
p=—4H(y(p)p—B(a,H,H,....)).
Since, ¢ =ep and B(a,HH,....)=4H¢, wehave p=— I oo

@+At") 2

a,
pP= : 3(e7-€) (36)

(@+p1) °

where, a, is a constant of integration.

Also, from equation (3) we get
p=y(p)p-B(a,H,H,...)
Using y(p)=y = constant and B(a, HH,...)=4H¢{ , we get
p=(y—-4He)p.
The scenario with y = constant, { = p the energy density of the bouncing universe will
decrease with increasing time (provided, (1+y >¢) and also the bulk viscosity. For the large time

t,p will become negative.

5. CASE II: FLUID MODEL WITH a(f)=a, (¢'+¢™)

The bouncing cosmological model has been obtained by choosing the average scale factor a(z) of
the form [1]

alt)=a (e'+e") , 37)
where the a, , o are non-zero positive constants.
The Hubble parameter is given by

. at _ —at

BH=E=00 —F )

a (eat+ e—at) (38)
For the metric (1), the average scale factor is given by
1
a(t)=(A’B)* . (39
From equations (37) and (39) we have
AB=a’(e™ +e) (40)

With the help of equation (12), equation (40) reduce to

& 2153-R301 t
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4 4

A=ar (e +e )3, (41)

Using equation (41), equation (12) leads to
A am
= B= alm+3 (em + e—“‘)m+3 . (42)
With the help of equations (4) and(42), the metric (1) can be written as
8 8 8m 8m
ds’ =dt* —ap (e + &)™ (dx® + dy’ +dz*) — a3 (e + e )" dy?. (43)

The equation (43) represents Kaluza-Klein viscous fluid cosmological model in general theory of
relativity.

SOME PHYSICAL PROPERTIES OF THE MODEL
For the cosmological model (43), the physical quantity such as spatial volume ¥ , Hubble
parameter H , expansion scalar #, mean anisotropy 4, shear scalar o, energy density p are
obtained as follows.
The spatial volume is in the form
V=al(" +e™)". (44)
The Hubble parameter is
y 5 al -t
n=lfsA, B ae ) “)
40 4 B) (e"+e™)
The expansion scalar is given by
4a(e” —e )' (46)
(eat +e—m)
The mean anisotropy parameter is given by
2
4 =3
(m+3)?
The shear scalar is
02 _ 6a2(m_1)2 (em _e—at)Z
(m+3) (e"+e )’
It is observed that
lim &2 _30m-1)

f >0 0T W=Constant #0, for m=1. 49)

O=4H=

=Constant #0, for m=1. (47)

(48)

lim

. . 2
The mean anisotropy parameter 4, 1s constant and . %io is also constant. Hence the
[*9)

model is anisotropic throughout the evolution of the universe, except at m =11i.e. the model does
not approach isotropy.

The matter-energy density is given by
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_ 48a(m+1)(e% —e*)? (50)
(m+3)* (e* +e™)?

_1282Gm-1) (™ ™) 1247

+ - , (51)
P (m+3)? (e + e %)? (m+3)
2 at _ —at\2 2
B =36a (e —e )2+12a ’ (52)
(m+3)(e* +e7)  (m+3)
2 _ at _ —at\2 2
p+4p=96a (mzl)(f _e’ 2) _ 48a ‘ (53)
(m+3)" (™ +e™) (m+3)
The cosmological parameter for the closed universe takes the form:
1
Q=1+ ﬁ .
Using (37) and (38), it simplifies to
oY PRI S (54

alzaz (eat +e—af)2

As t increases, after the bounce Q decreases due to the acceleration of the universe.

Figures (5.2) (a), (b), (c), (d), (¢), (f) represents the plots of time versus (a) Average scale factor
(b) Hubble parameter (¢ ) Energy density ( p) (d) p+p () p—p (f) p+4p which are as

shown below.

Discussion: Fig. (5.2) (a) is the plot of time versus average scale factor. It is seen that, during
contraction phase, the average scale factor a(t) is decreasing (i.e. @(t)<0) and then in the

expanding phase a(t) is increasing (i.e. 4(t)>0). Hence, the minimal necessary conditions (i)
and (ii) for the bounce at time +=0 are satisfied [38].

(Da(t)=0at t=0
and (i) at £=0, d(t)>0 for t €(0-¢€,0)U(0,0+ €), where € is very small.
Fig. (5.2) (b) is the plot of time versus Hubble parameter. At time =0, H =0 and a(0) =2a,
with H(z)>0 in small neighborhood of #=0. Therefore, the above scale factor satisfies

necessary conditions for a non-singular bounce. With the above scale factor, we have &> 0
before and after the bounce. [36-37].
To realize the bounce in our model, let we obtain the values of p, p+p , p—pand p+4p for

m=2.

at —at\2
~ 6760 & =)
p ( )a (ear+e—m)2

'AV‘.OT,\\\
P 9,
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—at\2

e —e
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Fig. 5.2 (a), (b), (c), (d), (e), (f) represents the plots of time versus (a) Average scale factor (b)
Hubble parameter (c ) Energy density ( p) d) p+p (e) p—p () p+4p for the values of
constants & =0.5 and q, =1.
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Figs. (5.2) (¢), (d), (e) and (f) are the plots of time versus energy density ( p) , p+p, p—p and
p+3p. It is observed that WEC, NEC and DEC energy conditions are satisfied at £ =0but SEC

is violated at #=0. Hence, the bounce is realized in our model at m=2.
As an example of viscous fluid realizing bounce scenario, we take y =—1 and bulk viscosity is

given by
B(a,H,H,....)=4H¢ , (£ being coefficient of bulk viscosity), we have
p=-p+4HS (5%

From equation (51), we have
_126m-DH* 1207
(m+3) (m+3)

4HS

Dividing by 4H

_3(6m-DH __ 3a’
cH)= (m+3°  (m+3)H wh

As another example, we take y(p) =y =(constant) and B(a,H,H,......)=4H¢ with ¢ =e p, where
e is a constant.
From equation (9) , we have
p=—4H(p+p).
Using equation (3) we get,

a
S = G7
(@+pt)
where, p, is a constant.

Also, from equation (3) we get

r=y(pP)p-B@HH,...). (58)
Using y(p) =y = constant and B(a,H,H,....)=4H¢ , we get
p=(y-4He)p .

Therefore, the scenario with y = constant, ¢ = p, the energy density of bouncing universe will
decrease with increasing time (provided 1+ y>€).

6. Conclusion

Kaluza-Klein cosmological model has investigated with viscous fluid by considering two
specific forms of the scale factors proposed by Morris & Thorne [22] and Bamba et al. [1]. In
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both the cases, we have realized the bounce behavior of the model. The bounce behavior has
been proposed as an alternatives scenario for the Big Bang. Our investigation has taken into
consideration necessity to have an acceleration after the bounce in the context inflation.
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Abstract:

The bacterium was Gram positive, aerobic, motile, sporulating and rod-shaped bacterium and optimal growth
temperature was found to be 37°C. The cells were able to grow well at a pH range of 8-10 which indicate that Bacillus
sp DS2 was alkalophilic. The protease exhibited its optimal activity at 90°C and optimum pH 10.5. The enzyme
activity was enhanced by Ethanol, Methanol, Chloroform, Benzene, Hexane, Propanol, Acetone, Xylene and Acetic
acid. Howeer, the protease activity was inhibited by Ethvl acetate. The optimum prote ase activity was enhanced in
presence Chloroform (208.07%). The enzyme activity has enhanced by FeCls, BaClzand CaCl,and optimumenhanced
by MgClz indicating it was a me talloenzyme with a potential to be a candidate for the biotechnological potential.

(Key words: Lonar Lake, Alkaliphiles, Bacillus, Protease)
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INTRODUCTION

Generally the most concentrated and widespread
occurrence of the microorganism is observed in
moderate environments. It has been belived that
there are extreme environmenton the earth which
was thought to be the controversial about the
existence of life. In this habitat, environmental
condition such as pH, temperature and salinity
concentration are extremely high or low. Extreme
environments are a populated groups of
organisms that are specifically adapted to these
extreme conditions and these types of
microorganism are usually referred as
alkaliphiles, halophiles and thermophiles which
are reflected the extreme e nvironment (Horikoshii
and Akiba, 1982).

The high alkaline condition which accesses
naturally or artificially on the basis of extreme
condition is referred to as alkaline environments
and bacteria s@rvive in this environmentis called
as alkaliphiles. In the naturally occurring alkaline
environments, soda Lake are the moststable with
pH values generally higher than 10 and
occasionally reaching at 12 (Jones et al, 1998).
These alkaline environments are naturally made
by a combination of geological, geographical and
climatic conditions (Grant and Tindall, 1980). At
the time of alkalinity formation, other salts also
accumulate, giving rise to haloalkaliphilic
environment in which the native microflora is

subjected to a number of extreme ecological
pressure (Joshi et al, 2007; Wani et al., 2006).
The microbial diversity of saline lakes has been
studied primararily acting on the isolation and
characterization of organisms with
biotechnological potential (Horikoshi 1999; Jones
etal 1998). Martin et al. (2001) were found both
alkali tolerant and obligate alkaliphiles were
found and identified by phylogenetic analysis as
the microbial species found in Ethiopian soda
lake microbial population and known for being
good enzyme producers. As far as Indian soda
lakes are concerned, a culture-dependent
approach has not been yet applied to analyze
bacterial diversity and alkaliphilic protease
producing microorganisms isolated from Lonar
Lake (Joshietal.2007). In view of the above facts,
the present study focused on the optimization of
alkaline  protease® production from a
haloalkaliphilic bacterial strain isolated from
Indian Soda Lake.

MATERIALS AND METHODS

Isolation of Alkaliphiles:

The 1.0 gofsoilsample was transferred to 100 ml
sterilized distilled water in 250 ml conical flask
and agitated (200 rpm) at 37°C for 15 min in
shaker. The suspension was then diluted to 10-7
dilutions. One ml of each diluted sample was
spread by spread plate technique into petri plates
containing Horikoshii medium and nutrient agar
medium (A, B, C and D) and inoculated at 37°C
for 24 hrs (Tambekar and Dhundale, 2012)
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Screening of bacterial alkaliphiles:

Individual bacterial colonies were screened for
proteolytic activities on Skim milk agar medium.
The pH of the medium was adjusted to pH 10 with
IN NaOH before and after sterilization. The
inoculated plates were incubated at 37°C for 48
hrs and observed for zones of clearance,
indicating proteolytic activities.

Identification of the proteolytic isolates:

The bacterial isolates with prominent zones of
clearance on casein agar medium were processed
for identifications based on morphology, Gram
characteristics, motility, oxidase, catalase tests
and acid production from dextrose, fructose,
sucrose, xylose , arabinose , maltose and mannitol.
The isolates were also tested for their growth at
different temperatures and pH. These isolates
were identified in accordance with the methods
recommended in  Bergey’s Manual of
Determinative ~ Bacteriology and Diagnostic
Microbiology. The identified strains were
maintained on nutrient agar slants having pH 10
at 4°C.

Preparation of crude enzyme extracts:

The 100 ml Casein nutrient broth (Casein 1gm,
Peptone 0.5 gm, Yeast Extract 0.15 gm, Beef
extract 0.15 gm, Sodium Chloride 0.5 gm, pH 10)
was prepared. The sterile broth was inoculated
with culture and incubated for 48 hrs at 37°C.
After 48 hrs incubation, centrifugation of the
broth at 5000 rpm for 15 min was carried out. The
supernatant served as crude enzyme source.
Partial characterization of protease:

Partial characterization of protease from Bacillus
species was carried out by effect of pH,
tempe rature, substrate, enzyme, metal ions and
organic solvents on alkaline protease activity was
then measured as per assay procedure (Joo etal,
2002).

Effect of pH on alkaline protease activity:

The effect of pH on alkaline protease was
determined by assaying the enzyme activity at
different pH values ranging from 7.0 to 12.0 using
the phosphate (PO4) buffer systems with
concentration of buffer as 0.2 M. The activity of
the protease was then measured as per assay
procedure.

Effect of temperature on alkaline protease
activity:

The effect of temperature on alkaline protease
activity was determined by incubating the
reaction mixture (pH 10) for 10 min at different
temperature ranging from 35°C to 100°C.The
activity of the protease was then measured as per
assay procedure,

Effect of substrate concentration on alkaline
protease activity:

The effect of substrate concentration on alkaline
protease activity was determined by incubating
the reaction mixture for 10 minutes with different
substrate concentration, ranging from 0.5 mg/ml
to 5 mg/ml. The activity of the protease was then
measured as per assay procedure.

Effect of enzyme goncentration on alkaline
protease activity:

The effect of enzyme concentration on alkaline
protease activity was determined by incubating
the reaction mixture (pH 10) for 10 minutes at
different enzyme concentration ranging from 0.5
ml to 5 ml. The activity of the protease was then
measured as per assay procedure.

ffect of different metal ions on protease
activity:

The effect of different metal ions on alkaline
protease activity was determined. The enzyme
assay was performed in the reaction mixture as
described above in the presence of various metal
ions at a final concentration of 1 mM. The activity
of the enzyme without any additives was taken as
100 %. The influence of various metal ions such
as Potassium chloride, Sodium chloride, Ferric
chloride, Barium chloride, Cupric chloride and
Magnesium chloride (1 mM each) on protease
activity was studied by pre-incubating the
enzyme with the compounds for 15 min at 37°C.
Then, the remaining activity was measured under
the enzyme assay conditions.

Organic solvent stability of the protease:
Stability of the protease enzyme was determined
in the presence of various organic solvents such
as Ethanol, Methanol, Chloroform, Benzene,
Hexane, Propanol, Acetone, Ethyl acetate, Xylene
and Acetic acid (10 mM each). 0.25 ml of organic
solvent was added to 1 mlof the protease solution
in a 1.5 ml micro centrifuge tube with a screw
cap. The mixture was shaken at 150 rpm for 100
min at 37 °C. Then, the remaining activity was
measured under the enzyme assay conditions.
RESULTS AND DISCUSSION:

Screening of bacterial isolates, identifications
and characterization of bacterial cultures:

In the present study, total one hundred and
fourteen isolates obtained in the isolation exercise
from different sediment samples and water
samples of Lonar Lake. Out of one hundred and
fourteen, thirty two bacterial cultures were found
with proteolytic activity. All the bacterial strains
were found alkaliphilic (7-1 2). The selected
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isolates were studied morphologically and
biochemically. According to Bergey’s Manual of
Systematic Bacteriology, the isolates were
identified as Bacillussp. All the bacterial cultures
were found gram positive and spore forming
bacilli. Out of these thirty two, one bacterial
culture was selected for the further production
and characterizations on the basis of their
maximum proteolytic activity of Bacilus sp. DS-
2.

Effect of pH on activity of enzyme protease:
The efect of pH on protease activity of Bacillus sp.
DS-2 was determined by incubating the enzyme
in different pH buffers ranging from 7.0-12.0 for
10 minutes at 37° C. The optimum pH of Bacillus
sp. DS-2 protease was found to be 10.5. The
enzyme was active between pH ranging from 10-
12. Protease activity was relatively low at pH 7, 8
and 9; the enzyme has relative activities found to
be 58.82%, 64.71% and 76.47% respectively. The
optimum activity of this enzyme was at pH 10.5
with 2.83 Units/ml, which considered as 100%.
Earlier studies have shown that proteases were
active up to the pH of 5-10. It is comparatively
less and the enzyme of Bacillus sp. DS-2 strain
has still wider ranges of tolerances than the
previously reported for proteases.

Effect of temperature on activity of enzyme
protease:

Influence of temperature on Bacillus sp. DS-2
protease activity was observed by incubating the
enzyme atdiffe rent temperature ranging from 35-
100°C and residual activity were determined
under enzyme assay condition. The optimum
activity of enzyme was taken as 100%. The
tempe rature profile of protease activity of Bacillus
sp. DS-2 were showed maximal enzymatic activity
of 1 Unit/ml (100%) at 90°C, which indicated that
the enzyme was thermostable at high
temperature. The protease retained more than
75% of the highest activity between 70-80°C.
Subsequently, the enzyme activity progressively
decreased at 100°C. While the proteolytic activity
of the crude supernatant was the rmo sensitive at
80°C and high activity was detected at 90°C.
Effect of substrate concentration on activity
of enzyme protease:

The influence of different concentrations of
substrate was assayed ranging from 0.5-9 ml
under constant assay conditions. The activity at
7.5 ml of substrate concentration was 2.33
Units/ml and it was considered as 100%.
However, the activity was retained more than 75%

with the substrate concentration from 4.5-7 ml.
There was very less activity at 0.5 ml of substrate
concentration (0.25 Units /ml).

Effect of enzyme concentration on activity of
enzyme protease:

The effects of different enzyme concentrations
ranging from 0.5-9 ‘ml was camied out under
assay conditions. The enzyme shows maximum
enzymatic activity (6.25 Units/ml) at 7.5 ml of
enzyme concentration and it was considered as
100%. The activity of protease decreases as the
enzyme concentration increases more than 8 ml.
There was very less activity at 0.5 ml of enzyme
concentration (0.17 Units /ml).

Table 1: Composition of Skim milk Agar
Nutrient Quantity
Casein 1.0 gm

Peptone 0.5 gm

Yeast extract 0.15 gm
Beefextract 0.15 gm
Sodium chloride 0.5 gm

Agar - agar 2.0 gm

D.W. 100ml

pH 10

Influence ofdiffere;zt metal ions on activity of
enzyme protease:

Table 2 : Effect of different metal ions
on activity of enzyme protease
Metalions Relative activity (%)
Control 100

KCl 183.33

NaCl 175

FeCls 125

BaClz 275

CaClz 133.33

MgCh 341 67

The influence of different metal ions on activity of
Bacilus sp. DS-2 protease was carried out under
the assay conditions. Metal ions have different
eflects on activity of protease. The enzyme activity
without any additives was taken as 100%. The
enzyme activity was enhanced by KCl, NacCl,
FeCls, BaClz, CaCla and MgCla. The optimum
protease activity (341.67%) was enhanced in
presence of MgCl2. The enzyme activity has
enhanced by KCL, NaCl, FeCls, BaClz and CaCl,
these activity indicating it was a metalloenzyme.
The dissimiller results obtained from bacterium
L21, protease enzyme retained 93% of its activity
after 1 h of incubation with EDTA and was
completely inhibited by 0.01 M PMSF (Genckal
and Tari, 2006).
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Influence

of various organic solvents on activity of
enzyme protease:

Table 3: Effect of various organic solvents on
activity of enzyme protease

Organic solvents Relative activity (%)
Control 100

Ethanol 175.81

Me thanol 127.42

Chloroform 208.07

Benzene 188.71

Hexane 198.39

Propanol 101.61

Acetone 106.45

Ethyl acetate 95.16

Xylene 125.81

Acetic acid 109.68

The effect of organic solvents on the activity of
Bacilus sp. DS-2protease was determined.
Organic solvents have different effects on activity
of protease. The enzyme activity without any
additives was taken as 100%. The enzyme activity
was enhanced by Ethanol, Methanol, Chloroform,
Benzene, Hexane, Propanol, Acetone, Xylene and
Acetic acid. However, the protease activity was
inhibited by Ethyl acetate. The optimum protease
activity (208.07%) was enhanced in presence
Chloroform.

Fig 1: Effect of pH on activity of

Fig 2 : Effect of temperature on
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A-bstrhct:

The higher education in India is facing unprecedented challenges in the wake of
Globalization and Privatization. With a considerable spread of education in the country,
millions of young graduates are churned out every year from colleges and universities and
standing in the unending queues for employments. Contrary to this the private service sector
and industry is facing a great scarcity of suitable employable candidates and is in constant want
of young graduates with desirable level of knowledge and skills fit for their purposes. In this
way, there exists a kind of paradox about education and employment market. In the midst of
these pressing demands from job market it is quite mandatory for all those involved in higher
education to take initiatives to bridge the gap between academic knowledge and practical
wisdom and employability skills of our graduates. Various regulatory and controlling bodies
from union and state governments have taken initiatives in this respect. This paper attempts to
touch upon certain key points in respect to enhancement of quality of higher education and
employability of the students. A sincere effort is done to put forth for due discussion some
measures pertaining to quality enhancement in the context of the global job market.

Introduction:

The higher education worldwide is at crossroads where the whole education system is
called upon to rethink and redefine its motives and invent for it better tools to meet the rapidly
changing demands of the new hi-tech universe. At present “globally, 73 million young people
are looking for work. Yet, millions of vacancies remain unfilled. In May 2015, five million
posts were in the US while more than eight million were looking for jobs there’!. The statistics
offer a grim picture of the world job market. Universities around the world are producing
qualified young graduates but employers say there is an acute shortage of skilled workers. For
employers, a college or university degree and certification is no longer the only criterion that
counts. So the question arises what “quality” are employers really looking for? What is their
definition of employability? And what are the educators™ perceptions of the quality iﬁ hi v
education? AN
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Quality, as a measure of level of standards and degree of excellence in anything, calls
attention to certain desirables so far unattained. In fact, it is rather difficult to define the quality
in educational institutions. Such measures in education naturally differ from industry and other
service sector. In an educational institute quality implies a quite different set of desirables
assuring the expected out-put at all levels- individual, social, national and universal. University
Grants Commission and National Assessment and Accreditation Council have laid down
various norms and measuring tools for the quality of HEIs across the country. Their initiatives
so far have reaped really appreciable results in creating awareness about quality in all respects
in the education institutions and the stakeholders at large. However, the traditional determiners
of quality like internal resources, learning infrastructure, rich libraries, good passing percentage
of students, research output of the faculty etc. are found no more useful in the new scenario.

Shifting Paradigms:

The UGC has acknowledged, quite in time, the need to emphasize vocational education
and industry training when it published its 12th Five-Year-Plan in November 201 1. The
Chapter 8 ‘Vocationalisation of Higher Education’ states -

‘Complaints are often heard that universities are not sufficiently vocational. In particular, that
educated university graduates do not fit easily into the developmental activities of the state and
the society; the courses that are taught are not relevant to the requirements of the productive
sector.”?

The Government, on its part, has increased the budgetary provisions during recent
decade for implementation of several technology initiatives like National Mission for
Education through ICT (NMEICT), National Programme on Technology Enhanced Learning
(NPTEL), National Knowledge Network (NKN) and establishment of new Model Degree
Colleges in educationally backward districts (EBDs). As a result of extensive incorporation of
ICT enabled learning resources ‘(T)he Indian higher education system has undergone a massive
expansion to become the largest in the world enrolling over 70 students. Such expansion would
have been unimaginable without the extensive use of ICT tools. ...Online platforms and ICT
tools have helped take higher education to millions of deserving students in far-flung areas who
would otherwise have no access to university education.’3

Therefore, a new set of quality measures are to be applied to assess the quality of the
academic output of the colleges and universities in terms of ‘Skills and Competencies’
developed by students through the courses offered. The modern global job market and world
of trade and commerce expect these developed competencies which need to be addressed in
the curricula of the degrees.

At the same time, an assured and set mechanism to monitor and execute it with an
expected ‘Academic Excellence’ acquires more importance as a measure of quality in higher
education. Each factor involved in the field need to acknowledge it and make collaborative
efforts to achieve this academic excellence.
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Increased ‘Participation of Students’ in the quality management systems of may help the
education institutions improve their quality and make them more and more transparent and
student oriented.

A newly initiated and more specific tool of quality assessment is stakeholders’
feedback. The National Assessment and Accreditation Council, in its new methodology, has
introduced ‘students satisfaction survey’ (SSS) to be carried out online for the more realistic
and objective assessment of the institutional performance.

Other quality measures like ISO, QMS are equally desirable and may add to the quality
of services provided to the stakeholders in the institutions of higher education.

Conclusion:

With added impetus of technology the Indian higher education is rapidly expanding
itself. The National Assessment and Accreditation Council have adopted many new
quantitative and qualitative metrics in their revised assessment and accreditation methodology.
This is a more welcome move in motivating and leading the higher education institutions in
the country towards raised quality standards and thereby achieve the national goal of creating
not only more skilled and globally employable graduates but inspired entrepreneurs too.
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Impact of GST on
Various Sectors in India
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Introduction:

GST is destination-based consumption
tax levied at multiple stages of production and
distribution of goods and services. It combines
various other taxes such as state and local tax,
entertainment tax, excise duty, surcharges, octroi
and others. The tax is applicable on transaction
value which includes packaging, commission
and other expenses incurred during sales. It
allows full tax credit from inputs and capital
goods on procurement which can later be set
off against the GST output liability.

A salient feature of GST would be that
goods and services are considered alike and
within the supply chain, they are taxed at a flat
single rate till the customers can access them.
The tax reform thus gives equal footing to large
enterprises and SMEs and taxes the stock
transfers uniformly.

Another salient feature of the GST rollout
in India is that it will be dual based—that is,
both center and various state governments will
levy GST separately. The central government wilt
levy CGST and the state governments will levy
SGST respectively. However, the basis for
classification of taxes, measure of levy and
chargeability of taxes will be same for both. This
is necessary keeping in mind the federal structure
of the government, provided the governments at
both levels have the liberty to admini ir
own taxes. In addition, GST will
import of goods and services int

N\

Another key feature of GST that needs
mention is the elimination of the cascading
effect of various state and central taxes. State
taxes that will be subsumed with n the GST are
VAT, entertainment tax, entry tax, luxury tax, tax
on betting and gambling. Various central taxes
that will be subsumed are Central Excise Duty,
Additional Excise Duty, Service tax, Additional
Custom Duty, Special Additional Duty and
Central Sales tax.

Positive Impact of GST on SMEs and
Startups As per industry experts, SMEs and
startups will be affected the most with the rollout
of the GST and the impact will be favorable in
ways more than one. Some of the ways GST will
benefit SMEs and startups are:

. Ease of starting business: A business
having operations across different state needs
VAT registration. Different tax rules in different
states only add to the complications and incur
high procedural fees. GST enables a centralized
registration that will make starting a business
easier and the consequent expansion an added
advantage for SMEs.
. Reduction of tax burden on new
business: As per the current tax structure,
businesses with aturnover of more than rupees
5 lakh need to pay a VAT registration fee. The
government mulls the exemption limit under GST
to twenty five lakh giving relief to over 60% of
small dealers and traders.
. Improved logistics and faster delivery
of services: Under the GST bill, no entry tax will
be charged for goods manufactured or sold in
any part of India. As a result, delivery of goods
at interstate points and toll check posts wili be
expedited. According to an estimate by CRISIL,
the logistics cost for manufacturers of bulk goods
will get reduced significantly—by about 20%.
This is expected to boost ecommerce across the
nation.
° Elimination of distinction between
oods and services: GST ensures that there is
ambiguity between goods and services. This
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will simplify various legal proceedings related
to the packaged products. As a result, there will
no longer be a distinction between the material
and the service component, which will greatly
reduce tax evasion.

¢ Impact on Manufacturing Sector

o According to Deskera, a leading cloud-
based business management software provider
catering to SMEs in South East Asia, the GST
will enhance competitiveness of enterprises in
the manufacturing sector by mainly mitigating
the cascading effect of various taxes.
Headquartered in Singapore, the company offers
GST ready Enterprise Resource planning
software to global SME markets, with small and
medium enterprises contributing over 70% of the
company’s business across the world. A
prominent provider of cloud ERP solutions,
Deskera has been extensively working with
various organizations in countries such as
Singapore and Malaysia with their GST
requirements. The company offers Deskera MRP,
a fully GST compliant MRP solution in India to
help manufacturers and traders to seamlessly
migrate to the new regime once the GST law is
implemented across the nation.

° India is a global manufacturing hub and
SMEs form around 90% of the industrial units in
the country, according to IBEF. The ‘Make In
India’ campaign promoted by the Indian
government will get a boost with the rollout of
the GST. Currently, excise duty on pre-packaged
products for retail consumption is levied not on
the transaction value at the ex-factory but on a
fixed percentage of the maximum retail price
(MRP) on the package. This leads to a higher
MRP, which indicates a higher cost burden for
the consumers. Under the GST regime, tax is paid
by the manufacturers while purchasing raw
materials for the products. The amount can be
credited for subsequent resellers till the product
reaches the final consumer. This will ease the _
tax burden significantly. Read Deskera bepgﬁ’les‘ 7
the first GST compliant cloud-based eyﬂe,fpr)se

in India to know more about GST impact on
manufacturing sector.

. GST Impact on Banking Sector
° Positive Impact
. Public and private banking industry is the

reflection of mixed economy. After GST
implementation, increase in credit pool is
witnessed due to availability of GST credits on
purchase of goods. Also, banks witness a rise
in operating expenses from this.

e Negative Impact

. The banking sector’s net tax rate is 14%
and by the effect of GST, the rate increased from
18% to 20%. The effective tax rate for free-based
services at banks raised to 18% from the 15%.
This moderately increased costs for loan
processing and credit card charges. For every
transaction in GST, the bank needs to determine
the place of consumption where GST will be

paid.

° GST Impact on Manufacturing Sector
° Positive Impact

° The manufacturing sector endures to

gain more than losing with the GST
implementation of India. Overall reduction in
the cascading effect of taxes should have a
positive impact on the price of manufactured
products. Read to know more about Impact of
GST on Indian Manufacturing.

. Negative Impact

° Concerns still arise on specific issues
such as the additional 1% original tax, increased
cash flow issues and increased costs owing to
exclusion of petroleum fuels from the GST realm.
Although Input Tax Credit will be available to
be claimed but its realization will only occur once
the final supply is concluded. This impacts
manufacturing segment due to disruptions in
cash flow.

. GST Impact on Logistics
° Positive Impact
. The priority for Layered Service Provider

;‘T_QP) has remained on tax and administration

of)'gri\!zatlon mostly compromising on achieving
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higher operational efficiency through structured
large warehouses planned in centralized
geographic locations that gives better
connectivity. FMCGs that are currently paying
around 24-25% of tax, including excise duty, VAT,
etc. will only shell out 17-19% with GST,
therefore generating lot of potential for progress
and open doors for investment in the industry.
The border checkpoints reduce transport hassles
and enable logistics companies to deliver goods
more efficiently and optimize delivery time. This
leads to a reduction in distribution costs by 10-
15%, thereby lowering the final price of the
goods.

. Negative Impact

. State-border checkpoints negatively
impact the overall production and logistics time.
This accounts for approximately 60% of a truck’s
transit time. These sterile transit hours coupled
with regulatory impediments reduce the
efficiency of Indian manufacturers compared to
their international counterparts.

. GST Impact on Entertainment (5-Star
Hotels, Casinos, Multiplexes and Cinemas)

. Positive Impact

o Well, the industry for sure doesn’t see a

positive impact with the highest tax rate of 28%.
It is being said that this will directly hit the
service provided.

o Negative Impact

. With the highest tax rate slab of 28%,
the sector looks the most upset and says the
government has probably categorized watching
movies a ‘sin’.

. GST Impact on Banking Sector

D Positive Impact

. Publicand private bankingindustry isthe
reflection of mixed economy. After GST
implementation, increase in credit pool is
witnessed due to availability of GST credits on
purchase of goods. Also, banks witness a rise
in operating expenses from this.
. Negative Impact

‘e The banking sector’s net tax patéi A

2° Ell@@

and by the effect of GST, the rate increased from
18% to 20%. The effective tax rate for free-based
services at banks raised to 18% from the 15%.
This moderately increased costs for loan processing and
credit card charges. For every transaction in GST, the
bank needs to determine the place of
consumption where GST will be paid.

o GST Impact on Logistics
° Positive Impact
. The priority for Layered Service Provider

(LSP) has remained on tax and administration
optimization, mostly compromising on achieving
higher operational efficiency through structured
large warehouses planned in centralized
geographic locations that gives better
connectivity. FMCGs that are currently paying
around 24-25% of tax, including excise duty, VAT,
etc. will only shell out 17-19% with GST,
therefore generating lot of potential for progress
and open doors for investment in the industry.
The border checkpoints reduce transport hassles

and enable logistics companies to deliver goods

more efficiently and optimize delivery time. This
leads to a reduction in distribution costs by 10-
15%, thereby lowering the final price of the
goods.

. Negative Impact

° State-border checkpoints negatively
impact the overall production and logistics time.
This accounts for approximately 60% of a truck’s
transit time. These sterile transit hours coupled
with regulatory impediments reduce the
efficiency of Indian manufacturers compared to
theirinternational counterparts.

GST Benefits for Businesses and Industries

. Reduce hassle and expense: Not only,
GST replaces various indirect taxes, the new
system also makes it easier for businessmen to
pay taxes. Currently, a businessman has to pay
various taxes, file returns and reply for the
scrutiny. The GST would put an end to all these
hassles in tax payment. There would be an
3oy, nced IT platform for the GST. It makes the
iitiNe system of GST payment and return filing
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easy and transparent.

o One GST rate and one mechanism: GST
ensures that all indirect tax rates are uniform and a
product has one GST rate across the country. Hence
the tax rate won’t vary from state to state.

° No overlapping of taxes: If a product is
produced and sold to the consumer, there would
be a single indirect tax. There is no overlapping of
taxes. As a result, seamless ‘tax-credits’ occurs which
reduces any hidden cost in doing business.

° GST improves competitiveness: GST
ensures significant reduction in transaction
costs of doing business and hence increases
competitiveness for trade and industries. The
GST would help those businesses which have
been paying right taxes. Since GST would greatly
reduce the tax evasion, the goods business will
become more competitive.

Conclusion The GST is a landmark amendment
inthe indirect tax regime in India that attempts
to kill multiple birds with one stone. Designed
to avoid the cascading of taxes, it implements
a smoother tax structure in order to encourage
better tax compliance. The important rule of GST
is destination-based taxation that aims to
subsume various existing indirect taxes like the
excise duty, service tax, countervailing duty, etc.
at the Central level and Value Added Tax (VAT),
Octroi tax, Purchase tax, etc. at the state level.
The GSTis alandmark amendment in the indirect
tax regime in India that attempts to kill multiple
birds with one stone. Designed to avoid the
cascading of taxes, it implementsa smoother
tax structure in order to encourage better tax
compliance. The important rule of GST is
destination-based taxation that aims to
subsume various existing indirect taxes like the
excise duty, service tax, countervailing duty, etc.
at the Central level and Value Added Tax (VAT),
Octroi tax, Purchase tax, etc. at the state level.
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Abstract:

The phenomenon of diaspora, with its roots in the Old Testament and its obvious connotations
to the Jewish expulsion, has assumed today altogether a new form and features. After a long
ongoing debate and controversies and having a number of definitions and theories the diaspora
studies remain one of the most intimate concerns for every individual living today. The
experiences of migrancy and life of exile feature in the writings of immigrant writers of all
countries. Indian immigrant writers too have given vent to their lived experiences in their
literature portraying the diasporic lives in the new lands of adaptation and settlement. Indian
diaspora counts to be the second largest overseas community in the world and Indian diaspora
writers too have brought laurels by merit of their excellent writings- creative and critical- on
various aspects of diaspora.

Key words: diaspora, Indian diaspora, exile, migration, immigrant.

Introduction:

The phenomenon of human migration is centuries old and has been noted in the
annals of all human histories. People leaving their homelands and settling in the
foreign lands are to be found in histories, however, this leaving has not always been
voluntary but often forced and traumatic caused due to expulsions or banishments.
The settlement of migrant groups in the new lands form diasporas with its members
having a shared history, common language, religious and ethnic similarities and
believing in a common land of origin or homeland. This Diaspora, with its different
connotations and theoretical perceptions, has engaged the thinkers and scholars of
most varied fields like Economics, Sociology, International Politics, Literature and
many others for several decades. Apart from its mention in the Old Testament and
obvious allusions to the Jewish experience of dispersal, the term diaspora has been
defined and redefined over and again by modern critics in the context of the
globalization and post-globalization world scenario. Twenty First Century has been
remarkable for the sweeping tide of globalization accelerated by the ultra-modeyn hi-
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speed communication and transportation technologies. This has also opened up new
avenues of opportunities for the people all around the world setting them on move in
search of better prospects. Stepping out of the state territories and freeing themselves
from nation-states these globe trotters have ventured on creating a new world- a
curious amalgamation of languages, cultures, traditions, religions, ethnicities and
identities hitherto unimagined. However, this phenomenon has not been much
smoother and simple but rather it has deeply affected more than a generation of these
travelers influencing every aspect of their lives, both at home and abroad.

Indian Diaspora:

Emigration from India and the subcontinent has taken place through centuries due to
a variety of reasons. During the British colonial period a large number of indentured
labourers were taken to various places as per the colonial needs by the owners of
sugarcane plantations and other industries. Many of these bonded labourers settled at
their workplaces permanently as there were no means of return. Also sometimes
returning to homes was impossible due to circumstances or sometimes meaningless
as they had nothing to live upon in the homelands. However, in later period some
Western educated Indians immigrated to the developed countries of Europe and
America either for further academic pursuits or to grab some better opportunities in
careers. The number of this type of emigrants was very less during the colonial period
which increased tremendously after Indian independence. The scholars of Indian
diaspora studies have identified different trends of migration and proposed a division
of the history of the Indian diaspora in three phases. This division is not based only
on the time period but also on the reasons for the migration.

First Phase: It began at the end of the 19% century during the British colonization with
the movements of Indians in search of wages. Many Indians shifted from their native
places to the British colonies for work and wages as labourers on the sugarcane
plantations or railroad constructions.

Second Phase: It is noted during the mid-20th century with the migration of the people
from Indian sub-continent to European countries in order to get good education and
economic development.

Third Phase: This phase includes the mass movements of people to the developed
countries of Europe and America to seek higher education and more lucrative

Subodh N. Chinchole
Indian Diaspora: An Overview

Vol 1V Issue 3 March 2017 12

188



The South Asian Academic Research Chronicle
ISSN 2454 - 1109

A Peer Reviewed Referced Indexed International Inter-disciplinary Open Access Monthly e-Journal

employments and a better living. After mid-twentieth century this type of migration
increased in quantity and frequency not limiting to single or twice but extending to
multiple migrations and border crossings.

Jha and Naik in their book Indian Diasporic Literature in English (2014) have studied
these migratory movements of Indians and divided them in following three stages:
a) The ancient and the medieval,
b) The colonial, and
¢) The post-colonial phase (Jha and Naik 12).

In ancient times India had trade and religious exchanges with other ancient
civilizations like the Greek and the Mesopotamian as well as during Buddhist time the
religious thinkers and philosophers travelled to far south and southeast of Asia.
During the British regime a large number of Indians moved outside her national
territories for various reasons such as the unemployment among the deprived
working class people on one hand and the growing demand of man power on
plantations and factories on the other hand. This gave birth to the indentured labour
system. After completion of the contract of indenture most of the labourers chose to
continue their contracts and a few of them preferred to return to their homelands.
These new settlers in the British colonies are the first emigrants and the first Diasporas.

The post-colonial phase, however, is entirely different in its causes and nature. In post-
independence India a class of newly educated and skilled youths emerged who was
looking forward for better employments. However, the country didn’t have sufficient
employments for this newly emerging class of youths. As a result, they looked at the
developed countries in Europe and America for better career opportunities.
In a situation dominated by underemployment and unemployment, the
prospective migrants were attracted with available opportunities abroad. This
led to a kind of professional migration, often termed as “brain drain’, facilitated
with the rapid transformations in the transformation and communication (Jha
and Naik 16).
With a considerable spread of educational opportunities in India during 1980s and
1990s the number of graduates from science and technology streams kept increasing
with every passing year. Other fields of opportunities like cinema, music, fashion,
literature, education and other rapidly growing service sectors in the developed
countries kept attracting eligible youths from all over the world. India has been the
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largest country providing this new skilled and trained human resource since the dawn
of the present century.

A long term or permanent settlements of the Indians immigrants abroad constitute
what we term broadly as the Indian diaspora(s) worldwide. A recent UN Report on
international immigration has stated that of all immigrants worldwide, Indians are
the largest overseas community. The number of immigrants counts more that fifteen
million residing in various countries in all continents of the world. The International
Migration Report published by the United Nations too has noted that ‘two thirds (67
per cent) of all international migrants were living in just twenty countries. The largest
number of international migrants (50 million) resided in the United States of America’
and ‘India was the largest country of origin of international migrants counting as
many as 17 million (UN Report, 2017).

The Indian diaspora, however, is not a uniform and singular body of diaspora
community as it is constituted by different ethnic groups having their own distinct
social, religious and territorial orientations. These include diaspora groups like
Bengali diaspora, Sikh diaspora, Telugu diaspora, Tamil diaspora, Sindhi diaspora,
Gujarati diaspora etc. Indian culture at home has numerous regional languages,
religions, castes and sub-castes, different cultural practices, rites and rituals and so on.
As a result the Indian communities abroad also show the same diversity and yet look
back at India as a common land of origin, the Bharatmata. As Latha Varadarajan has
pointed out in her book “The Domestic Abroad: Diasporas in International Relations (2010):
Rather it is socially as well as politically constructed through the interactions
among members of a community, through their being marked as different in their
host societies, and through the institutionalization of their relationship with the
homeland (Varadarajan 9).

Yet what is most noteworthy about Indian diaspora is the fact that though all these
diverse diaspora groups look at India as motherland, they envision not the whole
country but their specific regions, languages and cultures as their “homes’ and “roots’.
This adds a curious and equally interesting hue and flavour to the Indian diaspora
literature. Writers of Indian decent like Salman Rushdie, Rohinton Mistry, Chitra
Banerjee Divakaruni, Uma Parameswaran, Bharati Mukherjee, Meena Alexander,
Amitav Ghosh, Jhumpa Lahiri, Anita Rau Badami Anita Desai, Kiran Desai, Shauna
Singh Baldwin, and others have all greatly contributed and enriched the corpus of
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diaspora literatures. Their literary output includes a variety of literary genres like
fiction, drama, poetry, short stories, autobiographies and memoirs, and cinema.
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Abstract: The main purpose of this article is to reflect significant changes in teaching and
learning enhanced by constantly emerging new information and communication technologies
(ICT). It also focuses on, how the use of Learning Management System (LMS) and e-resources
has effect on altering common approaches to teaching and learning. It explores blended
learning as a new methodology exploiting all the phenomena is examined. Besides that it also
specifies several LMSs and e-resources that are useful to enhance the quality of teaching-

learning process.
Introduction:

The use of information and communication technology (ICT) such as Internet applications,
CD-ROMs, video technology and various computer attachments and software programs have
caused many changes in society. These changes have not just been of a technical nature but
more importantly of a structural nature. ICT are mostly useful for collection, recording,
reserving, processing, researching, transfer & receipt of information led to teaching/ learning
scope. By changing the computer software and hardware and information technologies there
are some changes in teaching especially from instructor tendency into learner one with focusing
on transactions, independency and self-learning of students. Only learning has changed by
manner of learning and learning process out of applying of new information technology.

ICT Tools:

ICT tools and resources help to improve further relations, creation, distribution, reservation
and information management. Educational ICT tools can be divided into 3 categories: Input
source, Output source and others.

Input Source: Visualizer/ Document Camera, PC, Slate/Tablet, Application Software, Student
response system.

Output Source: Projector, Interactive White Board, Display: Monitor, Tv, etc.
Other Source: Digital Camera, Digital Recorder, Switcher, other technology

Worldwide research has shown that ICT can lead to improved student learning and better
teaching methods. Many reports proved that an increase in use of ICT tools in téeching-
learning has a significant and positive impact ents achievement, especially in te

X

VOL. 4 SPECIAL ISSUE Il September 2017

Www.newmanpubieafide
e ®iriars

- Lol

192



New Man International Journal of Multidisciplinary Studies (ISSN: 2348-1390)
UGC Approved Journal No. 45886 Impact Factor: 4.321 (I1JIF)

“Knowledge Comprehension", "Practical skill" and "Presentation skill" in subject areas such
as Engineering technology, Science, and social study.

However, there are many education technology solutions provided in the world which may
cause confusion among educators about how to choose the right ICT solution. Let's have a look
at the advantages and disadvantages of ICT tools for education and discover what kind of
education ICT solution is suitable to cater the needs.

Main advantages of ICT tools for teaching-learning:

1. Through ICT, images can easily be used in teaching and improving the retentive memory
of students.

2. Through ICT, teachers can easily explain complex instructions and ensure students'
comprehension.

3. Through ICT, teachers are able to create interactive classes and make the lessons more
enjoyable, which could improve student attendance and concentration.

Main disadvantages of ICT tools for education are:
1. Setting up the devices can be very troublesome.
2. Too expensive to afford
3. Hard for teachers to use with a lack of experience using ICT tools

After considering the above points, it is easy to see that the visualiser/ document camera can
be the most effective and efficient ICT tool for education. Because, Visualiser's/Document
Camera's is Cost-Effective, Easy-To-Use, and Time-Saving. It decreases a teachers'
preparation time, increases interactivity with students, and increases student concentration and
comprehension of complex instructions.

Changes in Teaching and Learning Enhanced by ICT make Teaching and learning is becoming
more: learner-centered, interactive, and mobile [20]. However, all the three characteristics
require new learning approaches out which the best seems blended learning [20].

Blended Learning

As Sorden [20] states, blended learning is not a mere combination of face-to-ace and online
learning. It is a combination of training methodologies, which uses the best delivery method
for the successful achievement of the learning objective[22]. It requires not only a flexible and
experienced teacher/ tutor, but also a self-regulated/ autonomous learner [6].

Based on the literature review [9], there have been identified four main principles of the
blended learning methodology so far:

" athoughtful integration of face-to-face and fully online instructional components;
* innovative use of technology;

" reconceptualization of the learning paradigm; and

" sustained assessment and evaluation of ble,ndmi];:gming.

o aata o
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* it contributes to pedagogy because it supports more interactive strategies, not only face-to-
face teaching [10];

* it thus encourages collaborative learning; students or educators can work together on some
projects from anywhere and at any time [2];

= itdeepens intercultural awareness since it puts together researchers, educators, and students
from anywhere in the world;

® it reduces costs of teaching and learning since students do not have to undertake so many
frequent travels to complete their education [9]; and

* it might match student’s learning style although there is no clear consensus on this issue

[4][11][18].

However, there are also drawbacks of blended learning [3]. Blended learning is time-
consuming and demanding in terms of creating materials and preparation and evaluation.
Furthermore, both students and teachers sometimes have limited knowledge regarding the use
of technology, and technical glitches are liable to happen at any moment. Finally, students’
study skills are often not sufficiently developed to enable them to benefit maximally from
blended learning.

Learning Management System (LMS):

A learning management system (LMS) is an application software for the administration,
documentation, tracking, reporting and delivery of educational courses or training
programs. They help the instructor deliver material to the students, administer tests and other
assignments, track student progress, and manage record-keeping[12]. LMSs are focused on
online learning delivery but support a range of uses, acting as a platform for
fully online courses, as well as several hybrid forms, such as blended learning and flipped
classrooms[5].

Most LMSs are web-based, to facilitate access. Most LMSs facilitates the teaching staff to:

* Manage basic subject administration such as announcements, class lists and group
management

+ Provide online versions of class materials and readings

e Offer extended content such as multimedia files

« Allow electronic submission of assignments

* Download, mark and return assignments and feedback

¢ Conduct online tests and surveys

»  Offer students the opportunity to participate in online communication activities such as
blogs, journals and wikis.

Some of the most popular LMS available are: Moodle, CANVAS, Edmodo, Blackboard,
WizIQ Inc, etc.

Moodle LMS:

By 2012 and 2013, most learning management systems were qualified as Moodle LMSs.
Moodle is a free online learning management s tem, providing educators around the world
with an open source solution for e-learning S le, customizable and secure with the
largest selection of activities available. \
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By 2014 and 2015, customizable LMSs were produced which provides users to create their
personal learning environment, add/remove functions, store materials, and connect their
database with social networks. The LMS providers also started producing mobile-friendly
systems and dedicated apps for Android and i0S users [25].

During 2015-16, new type of LMS which are characterized by their modern user interface U
and user experience (UX) became more prominent. They include features, such as,
gamification, personalization to specific companies, social integration and mobile ready feature
sets.[23]

In 2017 and 2018, learning management systems are expected to become even more
personalized, and to offer advanced functionality such as 3D learning.[ 18] Experts also agree
that modern learning management systems will offer more collaborative and social features,
and will be delivered exclusively as cloud-hosted services. It is expected that gamification will
continue to increase in prominence as will virtual learning.

E-resources: Several Digital resources available as part of various MHRD supported
programmes are:

I. NPTEL is a joint initiative of the IITs and IISc. NPTEL is an acronym for National
Programme on Technology Enhanced Learning, The mission of NPTEL is to enhance the
quality of Engineering education in the country by providing free online courseware. It
offers E-learning through online Web and Video courses in Engineering, Science and
humanities streams.

2. Virtual Labs — The major objective is to provide remote-access to Labs in various
disciplines of Science and Engineering. This would help them in learning basic and
advanced concepts through remote experimentation. These Virtual Labs would cater to
students at the undergraduate level, post graduate level as well as to research scholars.

3. Spoken Tutorial - An initiative of the National Mission on Education through ICT,
launched by the Ministry of Human Resources and Development, Government of India.
It is open source software that contains a variety of audio-video spoken tutorials freely
available to learn by the users.

4. The Consortium for Educational Communication (CEC) - is one of the Inter
University Centres set up by the University Grants Commission of India. It has been
established with the goal of addressing the needs of Higher Education through the use of
powerful medium of Television along with the appropriate use of emerging ICT.

5. e-Yantra - An initiative to incorporate Robotics into engineering education with the
objective of engaging students and teachers through exciting hands-on application of
math, computer science, and engineering principles

6.  e-ShodhSindhu - Consortium for Higher Education Electronic Resources - Provides
access to e-resources to Universities, Colleges and Centrally Funded Technical
Institutions in India.e-

7.  E-Shodganga is a reservoir of Indigs ' esos, available at INFLIBNET. It provides a
platform for research students to degfox
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entire scholarly community in open access. The repository has the ability to capture,
index, store, disseminate and preserve ETDs submitted by the researchers.

8.  FOSSEE (Free and Open Software in Education) - A project promotes the use of FOSS
tools to improve the quality of education in our country. It aims to reduce dependency on
proprietary software in educational institutions.

9. e-Content on Vocational educational programmes
10.  T&D Module - Managerial & Non-Managerial Personnel
4. Conclusion

Thus teachers inevitably must adjust their teaching to these new challenging computer-
mediated teaching conditions and explicitly instruct their students how to make their learning
most effective with the help of ICT, LMS and e-resources. Therefore teachers should provide
their students with a study guide which would explain to them how to proceed in their studies.
Furthermore, teachers should show their students that it is them who are responsible for their
studies in this new computer-mediated environment and who can enormously profit from
networking with their peer and their teacher/tutor.
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Identification of Aspirin and Determination
of Hardness, F riability Disintegration Time
of Aspirin Tablets

S.R. Ingle
Department of Chemistly, Jijamata Mahavidhyalaya Buldana, M.S.. India.

Abstract
Aspirin, also known as acetylsalicylic acid (ASA), is a medication used 1o treat pain, fever,
or inflammation. Specific inflammatory conditions in which aspirin is used include kawasaki, pericarditis,
and rheumatic fever. Aspirin given shortly afer a heart attack decreases the risk of death. Aspirinis also used
long-term to help prevent heart attacks, ischaemic strokes and blood clots in people at high risk. It may also
decrease the risk of certain types of cancer, particularly colorectal cancer For pain or fever, effects typically
begin within 30 minutes. Aspirin is a nonsteroidal anti-inflammatory drug (NSAID) and works similar to other
NSAIDs but also suppresses the normal functioning of plateler.
Keywards: Aspirin, Determination of purity, UV-Vis spectroscopy, chromatography, Coffi ne,
experimental
Introduction
Aspirin is used in the treatment of a number of conditions, including fever. pain, theumatic fever and
inflammatory diseases, such as rheumatoid arthritis, pericarditis, and Kawasaki disease. Lower doses of Aspirin
have also been shown to reduce the risk of death froma heart attack, or the risk of stroke in Some circumstances,
Thereis some evidence that Aspirin is effective at preventing colorectal cancer. though the mechanisms of this
effect are unclear. In the United States low dose Aspirin is deemed reasonable in those between 50 and 70
years old who have a more than 10% risk of cardiovascular disease and are not at an increased risk of
bleeding who are otherwise healthy.
Methadology
Tablet hardness testing is a laboratory technique used by the pharmaceuticals industry to test the
breaking point and structural integrity ofa tablet. For compression testing the analyst generally aligns the tablet
in a repeatable way and the tablet is squeezed by 2 jaws Press “ON/OFF” switch to switch ON the instrument.
Now instrument is ready either for calibration or use.During the test, parts of the body like fingers etc. can be
Squeezed between the movable test jaw and fixed jaw, Please put in the samples by tweezers or a similar tool.

To remove remaining tablet debris use the supplied brush. During breaking the test samples fragmen/s ofthe
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samples can spring off. Use Acrylic tray to collect the crushed tablet Ensure that, the instrument is calibrated &

Start-up procedure js followed.

measurement is done. The value will appear in the Hardness field Afier all the measurements have been done,
amessage appears asking you whether you want to print the results, Tap OK to print. Tap No to reject. To
stop the test at any time, press the Stop/Reset button on the instrument front panel To guarantee the disturbance-
free operation of the instrument, it is recommended to clean the instrument daily. To avoid adulterated measuring
results, clean the fixed and movable test jaws from remaining tablet pieces. Do not use any detergents,
Table No. 1: Hardness of Aspirin Tablets

Determination of Friability
The mechanical strength of tablet can be determined by its hardness and through friability test. Friction

and shock are the forces that most often cause tablets to chip, cap or break. The friability test is closely

Before operation the instrument must be at the correct operation temperature. Switch-on the instrument
approximately 10 minutes before starting a test. The instrument used ismade by LABINDIAFT] 020 TABLET
FRIABILATOR, should be ON and then press 2 to run the programme and enter programme no. Enter
identity and press enter Initialized to HOME. Then load weighed sample! and press ENTER. Enter the
weight of sample 1. Initialized to HOME the again load weighed sample 2 and pressENTER.

The instrument should display and run the program Tablets dropped should be displayed after complete

program. Final weight of the sample I was noted Collected sample and entered as final weight and Pressed

2 and Pressed ENTER.
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Touch-sensitive Keypad
Operation will be done by an alpha-numeric touch-sensitive foil-keypad with LCD display located in
the front of the instrument Follow the function keysas indicated on the LCD-Display. To correct actual settings
in the input field move to the appropriate position with the key. All data inputs are supported by a beep
tone.The beep tone confirms that the command has been accepted and carried out. The pre-set time is
permanently retained in the memory until a new time setting is input Enter a test run time by means of the
numeric keys starting with hours e.g. test run time s | hour, 15 minute. Press Enter key and confirm.
Number of revolutionsis entered by means of the numeric keys.Confirm the settings with ENTER.
On completion of the test run time the instrument stops. Press key to adjust a speed value. Enter the requested
speed by means of the numeric keys and press ENTER to confirm.
The instrument returns to the main menu Press key to start the emptying function whereupon the drum
runs three revolutions in reverse automatically emptying the contents of the drum into a collecting vessel.
Routinely check drums for signs of cracks or chips. Inspect electrical connections for si 2ns of corrosion
and damage. Immediately wipe any spills from the exterior of the equipment using a moistened clean cloth.
Clean drums thoroughly after each use using distilled water and dry with a soft cloth. For tablets with a unit
mass equal to or less than 650mg, a sample of tablets corresponding as near as possible to 6.5g s to be used
whilst for tablets with a unit mass greater than 650mg, a sample of 10 whole tablets is to be used. According
to the British Pharmacopoeia, 100 rotations are considered to be the standard number of rotations to be used
for each test. According to the British Pharmacopoeia, a maximum loss of mass not greater than 1.0 per cent
is considered acceptable for most types of tablets.
Calculations
Initial wt. of 10 tablets-(W1)=1.0103 gm
Wt. of tablets after 100 revolutions- (W2)=1.0100 gm
Loss in wt. of tablets (W3)=W1-W2 = 00003 gm

% Friability. = W3 x 100 - 0.0003 x 100 = 0.03%
Wi 1.0103

Determination of Disintegration Time

DISINTEGRATION ) is clean and free from dust.Switch on the main switchand put on the Power switch at
the rear panel to ‘ON’ position. The LED above TEMP key will start glowing The volume ofthe water should
be such that the wire mesh ofthe moving basket at its highest point is at least 25mm below the surface of the
liquid and at its lowest point is at Jeast 25mm above the bottom of the beaker. Place the beaker in the

disintegration test apparatus. Suspend the basket assembly in to the beaker by fixing it in to the moving
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shaft.Put one tablet in each ofthe six tubes of the basket of the assembly and place the disc on each. Run the
instrument for required period and switch off Lift the basket and observe for completion of disintegration
Table No. 2: Disintegration Time for Aspirin Tablets

Sample Name Resulrs ( Time )

33 Minutes and 11 seconds

Aspitin Tabler (6 Tablets

Result and Discussion

The drug obtained was evaluated forits physical properties, description, and identification. The drugs
were found in form of white crystalline powder For the identification tests two tests were performed A)
Melting point and B) By spectrophotometric analysis Melting point was found tobe 132.4°C, well within the
range.The spectrophotometric analysis carried on solution prepared in methanol, scanned between 200-400
nm and the & max was found at 226 nm, which matches with the reported value. Aspirin tablets were analysed
for Hardness, Friability and Disintegration time Results obtained are summarised as below.

Table No.3: Results for- Hardness, friability and disintegration of Aspirin tablets

Conclusion
The Identification tests A& B arecarried out for identifying the drug, which were found to be satisfactory
and comply with the Pharmacoepial requirements,
Melting point of Aspirin sample wag complying with standard reported value,
In spectrometric analysis sample solution was scanned between 200-400 nm and & max was found to

be 226 nm.
Results obtained from tests performed for Hardness, Friability and Disintegration time of Aspirin

tablets also comply as per requirements,
Hence the Project work carried out foridentification of Aspirin and determination of Hardness, Friability

and Disintegration tests performed on Aspirin tablets yield satisfactory results.
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Abstract

Ethionamide is an antibiotic used to treat tuberculosis. Specifically it is used, along with
other antituberculosis medications, to treat active multidrug-resistant tuberculosis, It isno longer recommended
for leprosy. It is taken by mouth,

Ethionamide has a high rate of side effects. Common side effects include nausea, diarrhea, abdominal
pain, and loss of appetite. Serious side effects may include liver inflammation and depression. It should not be
used in people with significant liver problems. Use in pregnancy is not recommended as safety is unclear.

Ethionamide isin the thioamides family of medications. It is believed to work by interfering with the use
of mycolic acid.

Ethionamide was discovered in 1956 and approved for medical use in the United Statesin 1965 It is
on the World Health Organization’s List of Essential Medicines, the most effective and safe medicines needed
ina health system.

Keywords: Determination of purity, UV-Vis spectroscopy, chromatography, Coffine, experimental

Introduction

Ethionamide is used in combination with other antituberculosis agents as part ofa second-line regimen
for active tuberculosis. Ethionamide is well absorbed orally with or without food, but is often administered
with food to improve tolerance. It crosses the blood brain barrier to achieve concentrations in the cerebral-
spinal fluid equivalent to plasma. The antimicrobial spectrum of ethionamide includes M. tuberculosis, M.
bovis and M. segmatis.It also is used rarely against infections with M. leprae and other nontuberculous
mycobacteria such as M. avium and M. kansasii. While working in a similar manner to isoniazid, cross resistance
isonly seen in 13% of strains, since they are both prodrugs but activated by different pathways. Resistance
can emerge fiom mutations in ethA, which is needed to activate the drug, or ethR. which can be over expressed
to repress ethA. Mutations in inhA or the promoter of inhA can also lead to resistance through changing the
binding site or over expression. The FDA has placed it in pregnancy category C, because it has caused birth

defects in animal studies. It is not known whetberethionamide is excreted into breast milk.
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Methadology
Melting point is one of the key parameter to identify the drug and its cryst
point gives the clue of drug substance purity. Melting point of Ethionamide is determined

alline state. Moreover,

variation in melting
by open capillary tube method. Ethionamide is placed in separate capillary tubes closed at one end that
inserted into different channels of furnace after attaining the desired set temperature.

The progress in temperature is monitored. The point at which drug melting starts is noted. The experiment
is carried out in duplicate. The mean melting point is considered as the melting point of the drug.

Table No. 1: Melting point of Ethionamide

Sr. No. | Observed Melting Points | Average Melting Point | Limit
1. 161.6°C

161.8°C 158:Cte164°C
2 162.0°C

Identification by UV-Visible Spectrophotometry

The power of radiant beam decreases in relation to the distance that, it travels through an absorbing

medium. It also decreases in relation to concentration of absorbing molecule or ions encountered in that

medium. These two factors determine proportion of the total incident energy that emerge. The decrease in
power of monochromatic light passing through the homogeneous medium is stated quantitatively by Beer’s
law,

log (1/T)or A= abc.

The instrument used for spectroscopic analysis is an optical device suitable for measuring the UV and
visible monochromatic light in the range to 200-800 nm and a device suitable for measuring the absorbance

Operation of the Instrument: As the system Turn “ON” and clicked the icon on the instrument,
instrument automatically connected to computer software. The cuvettes are hold from the top to prevent
tampering with the measurements, and wiped the sides with alab tissue. Then the panel door is opened and
placed the cuvette with blank solution inthe cuvette holder. The appropriate orientation for the cuvette before
reusing is ensured. Filled an empty cuvette with about 2-ml of the sample solution. Cleaned the cuvette with a
lab tissue. Pressed START key to take reading. Saved the Spectrum. Opened panel door and removed test
sample from front cuvette holder.

Preparation of solution: Accurately weighed 10.0 mg of Ethionamide and dissolved in 10 ml of
methanol. Solution is sonicated for 2.0 minutes. (Stock solution). Further Iml of above stock solution is
diluted to 10 ml with methanol.

Iml of this solution is diluted to 10 ml with methanol. This solutionis scanned in Spectrum mode in the

UV range 0f 400-200 nm. Spectra is observed as below:
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Se.No [ PV | Waavelength (nm) | Abs

1 Peak | 220 1.202

(o]

Peak | 290 0.707

Determination of Purity by HPLC

High-performance liquid chromatography (HPLC; formerly referred to as high-pressure liquid
chromatography, is a technique in analytical chemistry used to separate, identify, and quantify each component
in a mixture. It relies on pumps to pass a pressurized liquid solvent containing the sample mixture througha
column filled with a solid adsorbent material.

Each component in the sample interacts slightly differently with the adsorbent material, causing different
flow rates for the different components and leading to the separation of the components as they flow out the
column.

HPLC has been used for manufacturing (e.g. during the production process of pharmaceutical and
biological products), legal (e.¢. detecting performance enhancement drugs in urine), research (e.g. separating
the components of a complex biological sample, or of similar synthetic chemicals from each other), and
medical (e.¢. detecting vitamin D levels in blood serum) purposes.

Chromatography can be described as a mass transfer process involving adsorption. HPLC relies on
pump to pass a pressurized liquid and a sample mixture through a column filled with adsorbent, leading to the
separation of the sample components. The active component of the column, the adsorbent, is typically a
granular material made of solid particles (e.g. silica polymers, etc.), 2-50im in size.

The components of the sample mixture are separated from each other due to their different degrees of
interaction with the adsorbent particles.

The pressurized liquid is typically a mixture of solvents (e.g. water, acetonitrile and/or methanol) and
is referred to as a “mobile phase”. Its composition and temperature play a major role in the separation process
by influencing the interactions taking place between sample components and adsorbent. These interactions
are physical in nature, such as hydrophobic (dispersive), dipole~dipole and ionic, most often a combination.

HPLC is distinguished from traditional (“low pressure”)liquid chromatography because operational
pressures are significantly higher (50-350 bar), while ordinary liquid chromatography typically relies onthe
force of gravity to pass the mobile phase through the column. Due to the small sample amount separated in

analytical HPLC, typical column dimensions are 2.1-4.6 mm diameter, and 30-250 mm length.
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Also HPLC columns are made with smaller adsorbent particles (2

=50 im in average particle size).
ives HPLC superior resolving power (the ability to distinguish between compounds) when separating
mixtures, which makes it a popular chromatographic technique.
Apparatus and Chromatographic Conditions
The equipment used is Hig

Thisg

h Performance Liquid Chromatography Equipped with Auto Sampler and
UV Detector. The RP 18 column (250mmx 4.6 mm; 5 p) is selected for analysis. The flow rate is set at 1.0
mL/min. The detection is carried out at 290 nm. The runtime is set as 10 min.

Preparation of mobile phase: 250 m| of mobil
water in the proportion of 70:30 ratio.

Preparation of Sample Solution

e phase was prepared by mixing Methano! and

Accurately weighed 10.0 mg of Ethionamide and dissolved in 10 ml of methanol. Solution is sonicated

for 2.0 minutes. (Stock solution). Further Iml of above stock solution is diluted to 10 mi with methanol,
Injection Sequence

10il of Blank solution i.e. mobile phase was injected into the system, the chromatogram obtained was
showed in fig. no 10. The sample solution were injected in duplicate, the Chromatograms are recorded and
shownin fig. No. 11 and

12. Percent (%) area of unknown impurity and % area of Ethionamide are tabulated intable no. 2 and
3. Similarly system suitability parameters like tailing factor and number of theoretical plates are also reported
in the table.

Table No. 2: Results Obtained from Injection No. 1

St Retention  time | Name Area Uy Assmmetry | Theovetical
No = lates
No. | inmin :\l_f*.l 14 -
1 2595 UNK. IMP. 17394 0.71 1.01 62
S - N N .+ ‘-—‘:S
2 3.797 ETHIONAMIDE | 2437272 | 99.29 | 1.10 673

Table No. 3: Results Obtained from Injection No. 2

§ ; oretical
i i i Area G Asymmetry | Theore
St Retention  time | Name et
A Area plates
No. in min i -
1 2.595 UNK. IMP. 17290 0.71 1.01 4€0_
2 3.813 ETHIONAMIDE | 2433066 | 99.29 | 1.08 6811

Result and Discussion - )
i i ipti ercent
The drug obtained was evaluated for its physical properties, description, identification and p
purity. The drug was found inthe form of a yellow crystalline powder. .
For the identification tests two tests were ngbnned. i.e. A) Melting point and
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B) By spectrophotometric analysis,

Melting point was found to be 170.5°C. which is well within the range. The spectrophotometric
analysis carried out as per I.P. Spectrum was scanned between 200- 400 nm and the &€ max was found at 290
nm, which matches with the reported value. The percent purity was determined by HPLC method. Where 10
il sample solutions were injected in duplicate and the average value was considered for %Purity as reported

in Table no 4.

Table No. 4: Percentage Purity of Drug Observed

Sr. No. | Name of the drug | Particulars (Inj. 1} | {Inj. 2} | Avg,
1 ETHIONAMIDE | % Area of 0.71 0.71 ; 0.71
Unknown impurity |
2 o Purity 99.29 99.29 | 99,29
|
Conclusion

The Identification tests A& B carried out for identifying the drug found to be satisfactory and comply
with the Pharmacoepial requirements. Melting point of Ethionamide sample is complying with standard reported
value. In spectrometric analysis sample solution was scanned between 200-400 nm and & max was found to
be 290 nm.Percent purity of Ethionamide by HPLC is found to be satisfactory and also complies with the
standard requirement. Hence the Project work carried out for identification and determination of percent
Purity of Ethionamide by HPLC yield satisfactory results.
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ABSTRACT

Bianchi type-III two fluids cosmological model have been investigated
in Saez-Ballester theory of gravitation with special form of deceleration

parameter. To getdeterministic solution, the shear scalar is assumed to be
proportional to scalar expansion. The physical and geometrical behaviors of

Lzhe mode! are also discussed.

Keywords: Bianchi type-Ill universe, Saez-Ballester theory of gravitation.

Introduction:
Recent observations such as distant Supernovae (SNe Ia) [1]-[10], fluctuation

of cosmicmicrowave background radiation (CMBR) [11, 12], large scale structure (LSS)

[13, 14],sloan digital sky survey (SDSS) [15, 16], Wilkinson microwave anisotropy
probe(WMAP) [17] and Chandra x-ray observatory [18] have shown that our Universe
isspatially flat and expanding with acceleration. It is the most accepted idea that a mysterious
dominant component, dark energy (DE), with negative pressure, leads to this cosmic
acceleration which occupies about 73% of the energy of the universe, ax%d dark matter

about 23%. The usual baryon matter, occupies o
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ofthe universe,

Bianchi space-times provide spatially hdmogeneous and isotropic models of
universe as against the homogeneous and isotropic FRW models. Bianchi type-IT models
play animportant role in current modem cosmology, for simplification and description of
the large scale behavior of the actual universe. Inspiriwng from the discovery of CMBR,
manyresearchers have investi gated the Friedmann-Robertson-Walker models with two
fluids source which contain both matter and radiation ( Davidson [19], McIntosh [20],
Coley and Tupper [2 1] etc.). Intwo-fluid models, one fluid represents the matter content

~ oftheuniverse and another fluid is chosen as CMB radiation. Coley and Dunn [22] have
studied Bianchi type-VIO model with two fluids source. Pant and Oli [23] haveinvestigated
two fluid cosmological models usin g Bianchi type-II space-times. Oli [24] has presented
anisotropic, homogeneous two fluid cosmological models in a Bianchi type-I space times
with a variable gravitational constant G and cosmological constant. Recently Adhav et al. :
[25] examined two fluid wsrﬁological models in Bianchi type-V space-times. Pawar et
al. [26] have studied two-fluid model in Kantowski-Suchs space times. Amirhashchi et ,
al.[27] have investigated two-fluid dark energy models in Bianchi type-I'T universe with
variable deceleration parameter. Mete et al. [28] have studied two fluid cosmological
models in Bianchi type-V space-times in hi gher dimensions. In the last few decades,
there has been much interest ir. alternative theories of gravitation, especially the scalar
tensor theories proposed by Brans and Dicke [29], Nordvedt [30], Wagoner [31], Rose
[32], Dun [33], Saez and Ballester [34], Barber [35], Lau and Prokhovnik [36] are
most important among themn. Saez-Ballester theory of gravitation is awell known modified
version of Einstein’s general theory of gravitation. It is a scalar tensor theory in which
metricis coupled with dimensionless scalar field in a simple manner. This coupling givesa ‘
satisfactory description of the weak fields. Number of authors Singh and A grawal [37],
Reddy et al. [38], Mohanty et al. [39-40], Reddy and Naidy [41-42]), Rao et al. [43-
44], Adhav et al. [45] have studied cosmological models within the framework of Saez-
- Ballester scalar-tensor theory of gravitation with different contexts, Ram etal. [46] obtained
= fgx@g\chx type-V cosmological models with perfect fluid and heat flow in Saez-Ballester

o ;
4 a2 M{}‘{ \3‘
N \

e
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t;];:ory by considering a variation law for Hubble’sparameter. Néidu etal. [4:}]1hav¢ ‘
studied Bianchi type-III dark energy model in a Saez-Ballester scalar-tensor eor-y_ :
Ghate and Sontakke [48] have studied Bianchi type-IXmagnetized dark energ}.' mo.deluT
Saez-Ballester theory of gravitation. Rahmann and Ansari have studied Anisotropic Bianchj
type- I dark energy models with time-dependent deceleration parameter in SZTGZ-Banter
theory. [49] Motivated by the above investi gations and discussions, in this paper, we
investigate two fluid anisotropic dark energy cosmological model in Bianchi type-III space-
times when universe is filled with DE with time dependent DP in general relativity. This
work is organized as follows: In Section 2, the model and field equations have been
presented. In section 3, the field equations have been solved using the fact that the scalar

Issue - Xi, Vol. lli

@ ' Ysis
HITECH RESEARCH ANAL

expansion is proportional to shear scalar and by applying special form of deceleration
parameter proposed by Singha and Debnath [50] in the form g == I€{? —1. K i
R ]+ R!

where is average scale facior, 4 5 g constant. The physical and geometrical
behaviors of the models have been aiscussed in Section 4, In the last Section 5, concluding
remarks have been expressed.
2. Metric and Field Equations : ,
Bianchi type-1ll space-times i considered in the form,

485 Bl - % . Brne S [k

(1)

Whete sy, misy, ey are scale factors and are functiong of cosmic time 4 cnly.

The energy-momentun tensor for two fluids source Is

T o i
I, =7 el

i

@)

given by

o
where 7" i Energy-momenyyy tensor for marter fig}g given by

/ “(,"’ +/}l" )“'ln“I/n .

P b )

NS "
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- with 2, is energy density for matter, ,, is pressure for matter and £y is metric tensor
with ; as four co-moving velocity vector satisfying condition

wap =1, i=j=0 and un, =0, i=j=1,23,

@

and the energy-momentum tensor for radiation field is given by,
+ 4 |
I =50 - 20,8, ©)

where 0, is energy density for radiation field .

The Saez-Ballester’s field equations for combined scalar and tensor fields are,

| ‘
R’i - "':Z‘ggje “. (UWN

. | ) SR '
P T80 | =T, ‘ (6

where Ry is a Ricci tensor, R is a Ricci scalar, @ and 7 are arbitrary dimensionless
constants. (In the relativistic units, 876 =c =1)
Also, the scalar field ¢ satisfies the equation

~ U‘}U v_,‘;.;» T, 7’5‘ M- “‘/"'A '/3 & =0 :
Y
With the help of equations (2), (3) and (4), the field equations (6), for the metric (1), can
be explicitly given by

AB BC G L S P
A BC A A 2’ ety

A
®
]j+§+1}(_"_1w,”‘2_s |
B (“ BC 2 P ¢ “El’m +§pr >
©)
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+-+h'—(l)¢ ¢~ :[pll!+ pr] ’
i C 4 2
(10)

B — 3 ﬁ: ’,,,+ /)r) >
( R M 1 e ¢) {/
(11)
{ B
| ! (12)
4 5

3. Solution of the Field Equations-
Solving €quation (12), we get

A ://)) (1 4)
&generality so that we have

A =B
(13)

Using equation (15), the field equations (8)( 13) reduces to

(16)

(17)

i
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2*—-"’*--:-'—’— — J.‘\‘,: +—4) ’ 1 -
T A 3/,] , (18)
¢80y, 0l n 8 | 19)
¢ ¢ A C 2¢' ’

There are four independent equations in five unknowns 4, 4, 0, and p_. To obtain

a determinate solution, we use the condition that the scalar expansion & is pI()POHIGHal
to shear scalar 2 5o we have [51]

C=q", (20)

where m is a constant ( %)

The field equations are solved by applying specxal form of deceleration parameter
proposed by Singha and Debnath [50] in the form = 7}'@ = — 4 where R is

1+R"
an average scale factor, 4 is a positive constant. (% =0)

The average scale factor ® comes out to be
R {r"l,t.mh = 1}' . (21)

For Bianchi-type ~III space-times, the average scale factor is defined as

.
R(Y =(45C), | 22

With the help of equation (21), equation (22) leads to

I

bl
(1) =(4BCY =lae - 1)i 3)
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A :(a,e”z“ 2 ])kﬁ{n/‘i}) )
24)
B :(u,e“z“ - l)llmil) ) (25)
and
= (26)

C=laye@ - ime -
Using equations (19), (24), (25) and (26), the scalar field # in the model can be written

as

CE 1 (ne2y Y

With the help of equations (24), (25) and (26), the metric (1) can be written as

1/&1 :(//2-((1 20 ]) (l‘, 2 ( 1 ) (" Dy, 2 [ s Cm 5
4 )¢ (m+2) Iy~ - e - 1 (m+2) o™= (/),.- = -(1](."3' . ])”-’"3)({2'.

(28)
and the scalar field & is in the mode] is

n+l

ST {n+2}{ Sk

7 [ ,"2/..<
: e (k-3 2 |° e, (29)

where the constant 7, is omitted,

Equation (28) represents Bianchi type-III two fluid Cosmological mode] in Saez-Ballester
theory of gravitation.
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Fig. 1 The plot of volume versus time

The average Hubble’s parameter is-

P if, a4 ¢ ik ; -1
i =y =:,1-[3 :T’fzrl =a) ay e“-“’(a,e’Q“ ),
(31)
where H, =2y, = and #, = are the directional Hubble’s parameter along x, ,
A A «
z directional respectively. R
The scalar expansion /2 is
) :'i [)‘ ( ; ;. &
e *7;*'27} =3, «, r."'-”‘“(a,e"?"" SIAE
(2)
The average anisotropic parameter A, is
; 1 & (AH, )P m-11* : :
Ay e —d =2 . y
% 3%; I ] £ m+2J = Constant (m #1). 33)
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where AH’ :H’ - H and f//

parameters.

The shear scalar o is

)

} 5 - o skl kil
gt ==, i o] X : o)y e e e l)
L I{m+2
(34)
2 = l:’
We observe that lim — = im= 1} - 40 (34a)

= Y+ 2)

Fig. 2 The plot of deceleration parameter Versus time

We assume -law for the equation of state

Pu =1 y1p,, . eyl

From equations (1) and (13)

>

with the help of Equatiopg (24), (25), (26) and equation

29) giv ; T
(29) gives energy density for matter as ( for k=] ) ///’2:\‘,,—""\\\
)/4

% 3 RGN
o {,\
AN

/ Y

H =
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Muf«f ezt (g oot L g2 o
_. 3 (m+2)

Pm =
(2- 3‘)’) 2 ( uxt )"_"6’“‘ 3 - ( 2! )’5
o 2, 2920 = 1 Jim+2y - —3-:» o \ez e - 1

2 -1 )
aa; e”?! (a,e"?' =1}

(ot +2)

-(36)
Using equation (35), »,, pressure for matter (for k=1) is given by,

(12(1-m) 5 .
— a3

P s <2 6 2 ] 37 31
ettt (cz,e”l’ N 1) + ceyees 2! [a,e"- -1

» _30- 0| m2)? - (m +2)
o .‘"‘—"': ) :
Rl IR TV ORI ST SR I
e meldy o o ipy ety 1
3 3
.37

- From equation (25), with the help of equations (24), (25), (27), (29) and equation (36), .
the energy density for radiation field is given as (for &=1)

- i & 6
2:’ -2 "+2 ) 2 e 79 -2 it
g ::7.__&)_._17)__?._ (l]' (15 o el (Ui(:‘, 2 ]) - 3}’ [(Iié'”zl = 1)(“”2)
(2- 3y (m+2)* - {2-3y)
18 . 3 (,./( P )-l “%-2};} 5 T
e e T/t VO S | S 2 @l .
-3y -3 el

(38) : » s

The matter density parameter 2, given by

— Pn
34

12(1-m) 6 )
- + ol -ttat NI
(2-3))(m+2)> (2-3pP)m+2) A ((IH- 1)

et ]

o 20m- 1)
=251 v —_— .
e = (a,e“z’ - ]} (m+2) - (u¢6'! (‘71 etar o 1)' JJ
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and !
the radiation dark energy density parameter €, is
o =L
b
9(y- 2my+2) g g2
= == 4 e (rz,e”-" - e
(2-3p(m+2)° (2-3) ;
(40)
Overall density parameter is given as
Q=0 +Q
:(30' l?_”}'f‘g}/' 18/71}’) " (]0' 2)/) 22 .2 e2ea e .1 2
(2- 3))(n +2); 6(2-3)) e T (ae - 1) (/)Q‘)0
12 ) 344 . 2()ri
+_—_—r(.-l Lot ?ll;l _ ~ —(._—“",L . r vau " ]
@y g e e D
(41)

Case I': Dust model In order to investigate the physical behavionr of the fluid

parameters we consider the particular case of dust Le, when ) =l

The scalar of expansion, shear scalar and deceleration parameter are given b
y

& =3ce, ce, ek ((Ile”f/‘" - ])_'

" 1 »nwr- 111" "
«/ = e— —_— = < Zes &
. ey e TRt sk -2
3{/” 7} ) > € (r.(,e'<"_ 1)~ -

g =0
>satuting »° =1  in equations (39, 40 41)

atter density parameter ¢2,, given by
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o, =L
3

2{m-1)

12(1- m) 6 canr g% - 1)(,,,,:)
) [t

—— 2 = (("é'”"!((l eu:) - ])+2{(r:(?-2£,
(m+2)" (m+2) ' ' B R

2 ., . -
i ey 2 =3 Bl ¥ 2 s -
~ oo e " g (a,e - l}

the radiation daik energy density parameter €2, is

AL
T I
3IH*
9(3-2m s —ua Siladl)
————————( ) T @ P P Frorel L ' e ae™ - 1)
(m+2) - ! m+2) " ;
I ‘..(1-41( it )'4 |
- w(wﬁ a, o, e - |
Overall density parameter is given as
Q=0,+0, '
(%‘) . i()m) 7 gt y 12 .
= e (a,¢ NI ) R’ oty P PR X S
| (nl-!—”) 6 o | g, - (”H_ ,) e ae - )
§ : .’(m-)} . =
+:’;(II»_'(I;;_' ui(”eo:l_l)(mu;

Case II : Radiation universe (when y = )
Ihe scalar ol expansion, shear scalar and deceleration parameter are glv b
en by

0 =3¢, e, e""“(rr,e“’*' )

s M m-1 ‘
" el i 2 D a3k & 2
[e4 Ty 1. (R 2E ] 2y
3lmaa) G Fa€ (al“ -1
g =0
* " o i ~ A @
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On substituting )» == | jp equations (39, 40, 41)

"

The marter density parameter {2, given by

0 =
tor
(l(l— 1) '%
i : ) Tl ""(f/.r""' = s ]/1. 2N '(rt,l'“ ‘- l)
(m+2)° (m+2) 3

I

- . 20 0 { e ¥ o
T e T g legett - )

the radiation dark energy density parameter ¢?, i

Q

r hi

3G5-4m 2
= = B 2a . $ 3
= Lt ( e b - v : Clee”
ok 25° 3 e «, l)t - :) Ig (((,_o - H
Lo ST Ji
;u)g?o @ e et -]
Overall density parameter js given as
=0, +Q,
(21 18my S
_ T T ey 6 g e

(11 + 2y 3 L.
(m + 2y

R

oy e (a,¢" -yt

Cad =

2 |t

Case I11 : Hard um‘verse)’G’ . 2! Let the - =

5

The scalar of expansion, shear scalar and deceleration parametey are given by

ML

(rresy
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2ol : =1
8 =3¢, a, e“?“(a,'e“'ﬁ’" 1)

2
m=1

21 , - . "
+9J &l e""“'(a,e" o 1
m+2 3

g° =—
3

Y

g =0

w

On substituting 3'=- in equations (39, 40, 41).

- AEl~ 1-m) 2 - ) ny 2ome1) -
(m +2) 2y 2;1:2)”1 ‘e M(ax" U ;(‘1 " e""-"’(c‘(;?’a” - oren

-; _9_6(1 zaz-e -uzl(/)¢0. ((,7‘@"':. 5 1) 3

the radiation dark energy density parameter €, i

Q,
JH
(- 10my 5 - 3ay A1) _
k1 (( . (a g% a ])(mz) LU BTN P |
(m+2)° 9 ¢ - (m+2) @ (a e - l)

Lo s s el ¥
ot e

Overall density parameter is given as
0=0, 40,

(15- Mm) 5

= S M a4
(m+7) 18 fae™ -1y O+ el )

(m+2) ! (ae ’

e ey
ol i ’ 5
9"1 @ e ™ (ue™ - 1)ty
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Case IV: Zeldovich Universe > =2

The scalar of expansion, shear scalar and deceleration parameter are given by

(=3¢, e “(/(,L""“ - l)"

g =0
On substituting » =2, in equations (39, 40, 41)

The matter density parameter ¢2,, given by

w5
)
Q :/#
m s ]
3/7°
R .
. J(] - )") 3 0 ~y1»:( s ,) I o A ( ot _
e o e LR U N A D AR VYL | P
(1 +2) 2m+2y ! ) o ' ) “¢ ]
|
o Fe o ¥ :!/:( X "w. <1
" ¢ e ”“/)u (”1" o -.])

the radiation dark energy density parameter €2 js

i o e
e T Y

3H-

2m-iy

L -2 “ Tegt 1!
= “ e -((z,e' - I)fm - 3

2= m) ]
+

(m+2)° 2 Vel g ),

Overall density parameter is given as

Q=0 +0Q
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Physical Behavior of the Model

From equation (30), the spatial volume is finite i.e. the universe starts evolving with some
finite volume at ¢ =0 and expands with cosmic fime f . At =0 , the expansion scalar is
infinite and obtain some finite value at late time. From equations (24) and (25), the spatial

scale factors are not zero for any value of ¢ and hence the model does not have singularity.

From equation (34) and (34a), the mean anisotropy parameter 4, is constant and

ra

.U o : g . :
lim —-(+0) is also constant, hence the model is amisotropic throughout the evolution of
1~ {) . .

the universe except at /1 =1 i.e. the model does not approach isotropy. In figure 11, the ~Jot
the universe except ati.e. the model does not approach isotropy. In figure 11 , the plot
of energy density verses time is given which indicates that the model starts with infinite
density and as time increases the energy density tends to a finite value. Hence, after some
finite time, the model approaches steady state. In figure 12, the plot of deceleration
parameter verses timeis given from which we conclude that the model is decelerating at
aninitial phase and changes from decelerating to accelerating, Hence the mod
with the recent cosmological observations (Perlmutter et al.
Schmidtetal. [100], Garnavich etal. [101]). Thus, our DE g
results ofrecent observations. AT

elis consistent
[1-3], Riess et al. [4, 5],
odelis consistent with the
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Conclusion : |
In this paper, we have investigated a spatially hombgeneous and anisotropic Bianchj
type-III universe filled with rwo-fluid in the Saez-Ballester theory of gravitation. The
spatial volume # of the model increases with time which shows that the model is

expanding as t — = . The Hubble parameter, expansion scalar diverges at =0 while

they all approach to zero as ; , .. The physical parameters ,, ,, .,  and diverges

n

at + =0 while they all approach to zeroat  — « .
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ABSTRACT

India has faced challenge for more electricity generation and alternative for the traditional sources and
due to the lack and depletion of primary sources. Microbial Fuel Cells (MFCs) is an alternative source of
the sustainable and renewable energy.The objective of this study was to investigate the electricity

NaCl enhanced electricity generation compared to KCl, indicating requirement of NaCl for bacterium

—~ARS4 MFC. Supplement of glucose, increased electricity generation was found to be increases (170mV).
Our results also suggest that seeking for and isolating novel bacteria that are more halophilic and
alkaliphilic from Lonar crater could be a new strategy to generate bioelectricity from MFCs.
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INTRODUCTION

In related with global warming effects and decreasing
limited fossil fuel sources have promots to the scarch for
alternative sources for energy production’. Generally
biomass products tested for energy generation include a
,_*mde_tang&otgrowtnplant&,crop&anﬁwastesz.“ln—this*'
context, microbial fuel cells (MFCs) can serve as an
alternative to land based methods for energy
generation. The cultivation of microorganisms has
several advantages over other alternatives- they require
less low cost nutrient, have higher growth rates and less
expensive energy production.The microbes are able to
degrade the organic content to produce the electricity
which is known as microbial fuel cell (MFCs). The
nicrobes act as catalyst that degrades the organic
/manure resulting in the generation of electricity.lt is
specific designs that cause microbial metabolic or
enzyme catalytic activity into electricity by using
electrochemical technology®. The MFC are potential for
immediately capturing the electrons bring into existence
when electrochemically unique bacteria degrade the
~organic substrates. Microbial fuel cell have become the
dynamic due to the generate energy in the electric state
or hydrogen from renewable sources of organic and
inorganic substance by these activity MFC also can
used in the bioremediation in the polluted soil and
water.. The MFC are cells, producing electric power by
utilizing microorganisms, instead of isolated enzymes, to
assist redox reactions. The conventional MFC is a two
chamber system, consistingofanode and cathode
chambers that are separatedby a proton exchange
__ membrane*MFCs have operational and functional
advantages over the technologies currently used for
generating energy from organic matter’. These
approaches  encourage, studying the  microbial
physiology, energy metabolism under the extremophilic
environment, making MFC unique technique for
studying the extracellular electron transfer system in
mixed microbial communities and pure cultures. Some
scientific investigation was studied for Shewanella sp.
for the Electricity generation as MFC Some scientific
‘nvestigation was studied for Shewanella sp.® Over the
. past decade, The most extensively studied has been
Q execute MFCs that used electrochemically active
bacteria (EAB) and these were enable to convert carbon
substrates into electric pawar Over the past decade,
The most extensively studied has been execute MFCs
that used electrochemically active bacteria (EAB) to
convert carbon substrates into electrical current and
power”®, Many EAB have the inherent ability to reduce
metal content in theirnatural condition by performing
extracellular electrontransfer®’®. These EAB naturally
occurring environments in the world, such as ocean,
lake and river'™"2. The electricity production has not
previously been linked to the metabolic activity of
haloalkaliphiles or other salt-tolerant microorganisms.
However, electricity generation by anaerobic bacteria

and anoxic sediments from hypersaline soda lakes was °Z=

investigated by Miller and Oremland™.Soda lakes are a7’
specific type of salt lake with high to extremely high
carbonate alkalinity (pH from 9 to 11) and a moderate:t
extremely high salinity. They are spread all over the:
world, but located mostly in inland salt lakes, arid and-
semi-arid areas where the evaporative climate favors,
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accumulation of salts in local depressions. These
equally extreme conditions make soda lakes a unique
ecosystem. In the last decade, special attention has
been given to the investigation of the microbial
communities in soda lakes using traditional isolation
methods and molecular biology techniques. But very few

studies—were—investigated—relatedto—the electricity

generation from MFCs from soda lake. The alkaline
Lonar Lake in Buldhana district of Maharashtra is unique
ecosystem and wonder in the India (latitude 19°58’,
Longitude 76°36%). The lake water is alkaline having an
average pH of 9.5- 10. Lonar Lake is a closed lake
without any outlet and unique due to its salinity,
alkalinity and biodiversity. Due to the uniqueness, the
lake has evoked much scientific value among
researchers. The ecology and diversity of an soda lake
was studied and extensively reviewed for their
biotechnological potential from all over the world. The
microbial diversity of saline lakes has been studied
primarily by focusing on the isolation and
characterization of individual organisms with potential
industrial applications”'w.Many previously unidentified
MFCs have been discovered in environmental samples.
However, due to the difficult and time consuming
procedures required to isolate such species, potentially
useful EABs native to the environment most likely
remain undiscovered'®. As far as Indian soda lakes are
concerned, a culture-dependent and independent
approach has been applied to analyze bacterial
diversity”. But MFCs studies for the electricity
production have not previously been studied from
haloalkaliphiles or other salt-tolerant microorganisms
from the Lonar soda lake. The aim of the present study
was to get insight into the species composition of
microbial communities for electricity generation from
Lonar crater.

MATERIALS AND METHODS

Enrichment and isolation of microorganisms
Enrichment of water samples and sediment samples
were carried out in various enrichment media. All flasks
were incubated at 37°C on a rotary shaker (100 rpm) for
48h. After enrichment, the organisms were isolated on
respective media agar plates and incubated at 37°C for
24h. Well isolated and morphologically distinct colonies
from these plates were transferred on the respective
medium slants and maintained as stocks.

Identification of the bacterial culture

Bacterial cultures were examined for their cultural,
morphological character, and standard biochemical test
were performed according to Bergey's Manual of
systematic bacteriology.

Cultural condition

The culture was retrieved by streaking on bioluminscent
agar plates and incubated at 37°C. For MFC operation
Sétated colonies were inoculated in 100 ml of
Vinscant Broth and incubated at 37°C at 160 rpm
A aking conditions.

Enrichmept cﬁ' culture
The 100 v:zi bioluminscent media prepared and
inoculated with culture and incubated for 48h at 37°C.

%
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All the flasks were incubated at RT on arotary shaker
(120 rpm) for 48h. Aller enrlchment, these cultures
serve as a MFC for the electricity generation.

MFC assembly design and component

Electrode

RESULTS AND DISCUSSION

The alkaline Lonar Lake is a unique basaltic rock
meteorite impact crater. Lonar Lake is a one such soda
Lake in which the indigenous microflora is present, and
such microbial flora has ability thrives in alkaline

Carbon electrode (Copper) of dimension 15cmx0.2cm
were used at both the ends of cathode and anode and
tightly fixed with the containers containing medium,
culture and distilled water.

Cathodic chamber
The cathode chamber of the MFC was made up of 0.5
liter plastic bottles filled with distilled water as catholyte.

4nodic Chamber

0.5 liter plastic bottles were used for this purpose. The
bottles were surface sterilized by washing with 70%
ethyl alcohol and followed by UV exposure for 15
minutes. Then 100 ml of previously enriched culture of
bacteria was added in sterile soil.

Salt bridge

The salt bridge was prepared by dissolving 3% agarose
in 2M NaCl. The mixture was boiled for 2 minutes and
poured in PVC pipes (dimension 10 x 3 cm) under
aseptic condition.The salt bridge was properly sealed
and kept in refrigerator for proper settling. Two holes
were made in the lower side of bottles for the insertion
of salt bridge.

Circuit Assembly

Two chambers were internally connected by salt bridge
and externally the circuit was connected with copper
wires which were joined to the two electrodes at its two
ends and to the multimeter by another two ends.

Measurement of potential difference and current

The potential difference generated by the Fuel Cell was
measured by using multimeter from HAOYUE -DT830D.

MFC operations

All the components of MFC were connected i.e. via salt
bridge internally and with externally with wires to the
multimeter. The pure colony were aseptically transferred
in 100 ml specific broth and incubated at 37° C at 160
rpm for 48 hours. The bottles were surface sterilized
prior to operation of MFCs by 70% alcohol and exposed
to UV radiation for 15 minutes.The salt bridge was
sealed inside the holes under aseptic conditions. Sterile
soil was poured In the anodic chamber and ARS4
culture broth was mixed in sterile soil and prepared
liquid suspension. Then in cathodic chamber sterile

distilled water was poured. The MFCs was operated at

room temperature. The MFC set up was kept at sigti
conditions. The varied carbon source and / £
concentration was one by one tested isolates for-Shei
ability to generate potential difference. The ME g S
run up to 48 hrs and the voltage was recordedt;@v ry

1h,24h,48h interval in all the cases. \ 2‘3

\e Bu!d

condition”’; Total twenty eight bacterial isolates Shtained

in the isolation exercise, cultural, morphological
characteristics and standered biochemical test were
performed for of all the isolates. This was done to avoid
several identical isolates from the total isolates. Out of
twenty eight, seven bacterial cultures were selected for
the electricity generation, out of seven one bacterial
isolate ARS4 was selected for the further MFC studies.
In the present study, the 48h alkaline pH (10) culture
was prepared and aseptically pours into anodic chamber
which contain sterile soil.. Similar study was performed
with  MFC B. selenitireducens by Miller and
Oremland" Electricity can be generated directly from
sewage sludge with a microbial fuel cells (MFCs),
combining degradation of organic matter and MFC for
the generation of bioelectricity and the degradation of
sewage sludgeorganic matter under the alkaline
condition studied by yuanet al.??. In the present study,
the 48h alkaline pH (10) culture was prepared and
aseptically poured into anodic chamber which contain
sterile soil. After the preparation of sediment slurry, MFC
assembly was constructed MFC was constructed and
measure the electricity generation after various intervals
such as 1h, 24h and 48h. the electricity generate 387
and 290 mV after 1h and 24h interval respectively, but
after 48h the electricity generation was dramaticallzg
decrease about 41% (229mV).Velasquez-Ortaet al.

evaluated the performance of MFCs using two different
types of algae as substrates- Chiorella vulgaris (a
microalgae) and Ulvalactuca (a macroalgae). One of the
first pure cultures to be studied as an oxidation catalyst
in MFCsystems was Shewanellaoneidensis®**Salinity
effect on the microbial fuel cell performance was
investigated. The 4% of Nacl was added into the MFC,
after the addition of NaCl, the electricity generation was
found to be decrease. But as the incubation period was
increase the electricity was also increases (1h, 19mV),
after 24h and 48h the electricity was 111mV and 224mV
generated respectively. The contractory result was
observed by Luo et al.?®, after the addition of NaCl on
electricity generation was decreases. Muralidharan et
al.*® was studied on the impact of salt concentration on
electricity production in microbial hydrogen based salt
bridge fuel cells. The best of our knowledge, these MFC
was most efficient for electricity generation. Parkash et
al.” studied the impact of various salt and concentration
on the electricity generation based on dual chambered
MFC. They revealed that the KCI salt bridge was
efficient electricity generating that the NaCl. The 4% of
KCl was added into the MFC, after the addition of KCl,
the electricity generation was found to be decrease. But
as the incubation period was increase the electricity was
increases (1h, 4mV), after 24h and 48h the
| 104mV  and 117mV  generated

T ely. But in the present study, the effect of salt
on § Nacl was the prominent electricity generation
th gfKCl, indicating a bacterium ARS4 was required

of the MFC.Tarte et al.®were studies on effect of
Ind Glucose on generation of electricity from
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waste water with the different combinations of glucose increases. When the incubation period was increase the
and NaCl. In the present studies, bacterium ARS4 also electricity also increases (1h, 119mV), after 24h and 48h
supplemented with the glucose, after the addition of the electricity was 168mV and 170mV generated

glucose, the electricity generation was found to be respectively.
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The various studies have been performed such as the
offect of different carbon sources sugars, starch, and
sllulose, salt, MFCs From waste water, and substrate
for MFC'’s include human, animal, and industrial waste
water®. Evaluation of electricity generation from animal
based wastes in MFCs has also been studied®. In the

present study, use of animal manure as the organic fuel __in cathode chamber salt was_added.and-maintained-at—

and its bacteria as biocatalyst in the anode chamber
along with water as catholyte for the production of
bloelectricity generation by MFCs. The bacterium ARS4
also supplemented with the cow dung as organic fuel,
after the addition of sterile cow dung suspension, the
electricity generation was found to be increased. When
the incubation period was increased the electricity also
increases (1h, 81mV), after 24h and 48h the electricity
vas 116mV and 118mV generated respectively. Similar
inding was studied by Kumar et al *'explored the usage
of cow dung as anolyte against sewage water as
catholyte.

CONCLUSION

A total twenty eight bacterial isolates obtained in the
isolation exercise, cultural, morphological characteristics
and standard biochemical test were performed for of all
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Abstract
Microbial culture dependent phenotypic characteristic were to study the lipase producing bacteria from the Lonar crater. Aerobic,
haloalkaliphilic bacteria were isolated and characterized from sediment and water samples of Lonar Lake. Out of twenty nine,
thirteen bacterial strains were selectzd on the basis of their lipolytic activities and subjected to physiological and standard
biochemical characterization for their identification. Out of them strain AW3(2) was selected for 16S rDNA sequencing,
production and, partial characterizations of lipase on the basis of their maximum lipolytic activity. A Gram positive bacterium was
identified as Bacillus flexus by morphological, physiological, biochemical characterizations and 168 rDNA sequencing. Optimum
enzyme activity was found to be at 70°C. The lipase was highly stable over a broad temperature from 40 to 90°C, and NaCl
: concentration 0.5-4M ranges, showing excellent thermostablity, and haloalkaline tolerant nature. The enzyme activity has
@J enhanced by ZnSO; and NiCl; indicating it was a metalloenzyme. Among the organic nitrogen sources, optimum lipase production
was found to be in presence of ammonium nitrate. This is valuable information for enzyme production and optimization of lipase
has a bright future towards the improvement and production of novel enzymes for entirely new areas of industrial and
biotechnological applications involving molecular enzymology.

Keywords: bacillus flexus, lipase, lonar crater

Introduction
Hyper alkline saline lakes, with salinity and alkalinity ranges
at or near saturation are extreme environments; yet, they often
harbours remarkably high microbial cell densities and are
biologically very productive ecosystems !, To evolve to
such conditions, bacteria -have developed various mechanisms
to maintain cell structure and function in such extreme
environment. The investigation of such bacteria are of great
importance due to produce industrially important compounds
such as extracellular and lipolytic enzymes that have diverse
potential ¥7). Most of the industrial protocols are proceed
through under specific physicochemical stipulation which may
not be unconditional adjusted to the optimal points required
Gj for the activity of the available enzymes. thus, it would be of
great consequences to have enzymes that exhibit highest
activities at various parameter such as salt concentration, pH
and temperature. Halophiles and alkliphiles are an excellent
source of such enzymes which are not only salt tolerant, but
also may be active at high temperature and pH values ],

Lonar Lake an Indian soda lake situated in Lonar, District
Buldhana, Maharashtra, India (latitude 19° 8, longitude 76°
36), The alkaline saline Lonar crater is a unique basaltic rock
meteorite impact crater, ranking third in the world and is filled
with saline water having an average pH of 9.5-10. Lonar Lake
is a closed one without any outlet and unique due to its
salinity, alkalinity and biodiversity. Due to the uniqueness, the
lake has evoked much scientific value among researchers. The
presence of brackish water inside the crater having pH 10 is a
distinctive feature towards ecosystem along with the
concentration of chlorides, calcium carbonate and water sincg

a long period of time 19, Alkaline saline habitats are constant
inhabited by a wealth of microbial communities suitable to
these ecosystems (112, The ecology and diversity of an East
African Soda Lake was studied and extensively reviewed for
their biotechnological potential ['%]. Lipase producing bacterial
strains from lake Bogoria were isolated and characterized ['4).
The isolation of moderate and extreme haloalkaliphiles able to
produce lipase will provide the possibility to have optimal
activities at different pH and salt concentrations that could be
useful in some industrial processes.

Lipases represent an important group of biotechnologically
important enzymes. Lipases are ubiquitous enzymes produced
by all biological systems, viz., animals, plants, and
microorganisms. Microbial lipases are most appropriated for
industrial applications due to their cost-effective towards
production, wide variety, and stability to organic solvents. The
numerous demands for microbial lipases can be attention to
their specificity of action, harsh conditions required for
reaction, stereo specificity, and less energy consumption than
chemical methods '), Microbial lipases have huge industrial
applications in the fields of food, dairy, pharmaceutical,
detergents, textile, biodiesel, and cosmetic industries and in
synthesis of fine chemicals, agrochemicals, and new
polymeric materials ['¢'7. The unusual properties of these
enzymes offer a potential opportunity for their utilization in
processes under such extreme conditions. In view of the above
facts, the present study focused on the optimization of Lipase
production from a haloalkalophilic bacterial strain isolated
from Indian saline alkaline Lake.
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Materials and Methods

Collection of Lonar lake water and sediment sample

Total four sediment and eight water samples were collected in
year 2012 from alkaline Lonar Lake. Water samples collected
in sterilized plastic bottles and sediments in sterilized plastic
bags were transferred to laboratory for isolation and
identification of bacteria followed by their screening for

A

10 minutes at different enzyme concentration ranging from
1mL to 3mL. The activity of the lipase was then measured as
per assay procedure.

Effect of time on alkaline lipase activity
The effect of time on lipase activity was determined by
incubating the reaction mixture (pH 10) at different time

lipolytic activity. Well-isolated and differentiated colonies
were transferred to respective medium agar slants ['2,

Isolation of Alkaliphiles

The 1.0 g of soil sample was transferred to 100 mL sterilized
distilled water in 250 mL conical flask and agitated (200 rpm)
at 37°C for 15 min in shaker. The suspension was then diluted
to 10-7 dilutions. One mL of each diluted sample was lawn
into Petri Plates containing nutrient agar medium (pH 10) and
inoculated at 37°C for 24 h.

Screening of bacterial alkaliphiles

Individual bacterial colonies were screened for lipolytic
activities on nutrient agar containing lipid (Egg yolk 10mL,
Peptone 5.0, Yeast Extract 1.5, Agar 20.0, pH 10). The pH of
the medium was adjusted to pH 10 with 1N NaOH before and
after sterilization. The inoculated plates were incubated at
37°C for 48 h. The halo zone was observed for lipolytic
activity of isolates ('),

Preparation of crude enzyme extracts

The 100 mL broth (Clove oil 10mL, Peptone 5.0g, Nacl 5.0g,
and Yeast Extract 3.0g, pH 10) was prepared. The sterile broth
was inoculated with culture and incubated for 48h at 37°C.
After 48 h incubation, centrifugation of the broth at 10,000
rpm for 15 min was carried out. The supernatant served as
crude enzyme source ['®,

Characterizations of crude lipase enzyme

Estimation of lipase activity

Estimation of lipase was carried out with 5 mL of olive oil
emulsion in a flask, 5 ml of Triss Hel buffer, 1 mL of enzyme
sourcc was added and incubated for 10 min at 37°C. After
incubation 10mL of Acetone: Methanol solutions were added
to stop the reaction. Then add 2 to 4 drops of phenolophthalein
indicator and then titrate with 0.025N NaOH solution.
Following the color change. One enzyme unit (unit/ml) is
defined as the amount of enzyme which releases 1y mole of
fatty acid. Characterization of lipase was carried out as
described earlier by Tambekar er af,, (18,

Effect of temperature on alkaline lipase activity

The effect of temperature on alkaline lipase activity was
dg[crmined by incubating the reaction mixture (pH 10) for 10
min at different temperature ranging from 40°C to 90°C.

Effect of substrate on alkaline lipase activity
The effect of‘ substrate concentration on alkaline lipase activity
was determined by incubating the reaction mixture for 10

minutes with different substrate concentration, ranging from
ImL to 3mL.

Effect of enzyme concentration on alkaline lipase activi
The effect gf enzyme concentration on alkaline lipase acii#
was determined by incubating the reaction mixture (pH e

interval ranging from 10-90 minutes. The enzyme was added
to 5 ml olive oil emulsion as substrate, buffer and incubated at
37°C. Assay was performed in triplicates. Reaction mixture
flask were sampled at different time interval by removing the
flask and adding to it 10 mL of acetone: methanol (1:1)
solution to stop the reaction. After it will be titrated with
0.025N NaOH solution using as titrant, then add 2 to 4 drops
of phenolphthalein indicator and observe for color change
from colorless to faint pink.

Effect of NaCl concentrations on alkaline lipase activity
The effect of NaCl concentrations on enzyme activity was
tested by measuring the activity in the reaction mixture
containing different NaCl concentrations ranging from 0 to 4
M and incubated at 37°C for 10 minutes.

Effect of different metal ions and chemical reagents

In order to determine the effect of different metal ions on the
enzyme activity, the enzyme assay was performed in the
reaction mixture as described above in the presence of various
metal ions at a final concentration of 1 mM. The activity of the
enzyme without any additives was taken as 100%. The
influence of various metal ions such as Calcium chloride,
Cupric chloride, Potassium chloride, Barium chloride, Zinc
sulfate, Manganese sulfate (1 mM each) on amylase activity
was studied by preincubating the enzyme with the compounds
for 10 min at 37°C. Then, the remaining activity was
measured under the enzyme assay conditions '),

Organic solvent stability of the lipase

Stability of the lipase enzyme was determined in the presence
of various organic solvents such as Methanol, Acetone, 1-
Butanol, Chloroform, Benzene, Toluene. 0.25 ml of organic
solvent was added to 1 ml of the lipase solution in a 1.5-ml
microcentrifuge tube with a screw cap. The mixture was
shaken at 150 rpm for 120 min at 37°C. Then, the remaining
activity was measured under the enzyme assay conditions [2°],

Effect of carbon sources on production of lipase

The production medium containing (g/l) (clove oil 10mL,
Peptone 5.0, Yeast Extract 1.5, NaCl 5.0,pH 10), was
supplemented with different carbon sources like Maltose,
Xylose, Sucrose, Fructose, Lactose and Galactose individually
at 20 g/l concentration and was sterilized. Then add 20mL
f:love oil in to it then, The medium flasks were inoculated and
incubated at 37°C for 48 h. Then, the remaining activity was
measured under the enzyme assay conditions.

Effect of nitrogen sources on production of lipase

T_he production medium described above was prepared using
different organic and inorganic nitrogen sources. The nitrogen
sources_such as Yeast extract, Beef extract, peptone,
»*...,-. nitrate, Potassium nitrate, Sodium nitrate and
9, were added to the medium individually at a
on of 20mL/L. The medium was sterilized,
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inoculated and incubated as mentioned above. Then, the
remaining activity was measured under the enzyme assay
conditions.

Results and discussion

Screening of bacterial isolates

Total 29 different bacterial species were isolated from water
sample of Lonar Lake, out of which 13 isolates were lipase
producer ['2). Out of 13, 1 bacterial strain was selected for the
further production and characterizations on the basis of
maximum lipolytic activity AW3(2).

Identification of the Strain on traditional and molecular-
genetic analysis

On the basis of the traditional morphological and phenotypic
characteristics the AW3(2) was belong to genus Bacillus.
Biochemical and physiological tests, growth properties and
16S rDNA sequencing indicated that the bacterial isolate was
found to Bacillus flexus.

Effect of different Carbon Sources on lipase production
The effect of different carbon sources on lipase production by
the alkaliphilic Bacillus flexus AW3(2) were studied. In the
present study, maltose was the best carbon source for
production of lipase it shows 1.0unit/mL, 190% activity.
Whether, the production of lipase was intensely decreased
with galactose. Whereas presence of certain carbon sources
such as glucose, galactose and especially glycerol in culture of
G. Stearothermophilus can enhance the level of lipase
production 2. Where as soyabean oil were found to be best
carbon source by corynebacterium paurometabolum ),

Effects of Different Nitrogen Sources on lipase Production

Several inorganic and organic nitrogen sources were examined
to optimize the source of nitrogen for lipase production
generally, organic nitrogen sources have been preferred for
production of lipase. The result showed that beef extract were
the best nitrogen source for the production of lipase it shows
0.8wmL, 166% activity. In the present study minimum
production was found with peptone (133%) as nitrogen source.
The inorganic nitrogen sources such as ammonium nitrate,
potassium nitrate and sodium nitrate were also examined for
the production of lipase. The production of lipase was found
maximum on ammonium nitrate as nitrogen source (175%).
Whereas potassium nilrate and sodium nitrate were found to

be best nitrogen source by corynebacterium paurometabolum
[1s)

Effect of different NaCl concentration on activity of lipase
The effects of different NaCl concentrations ranging from 0.5-
4 M was carried out under standard assay conditions. The
enzyme shows —maximum enzymatic activity (1.1
Units/mL,100%) at1.5M and at 2 M NaCl concentration. The
activity of lipase decreases as the NaCl concentration increase
above 2 M. The enzyme retained about 82% of its activity (0.2
Units/mL, 18%) at NaCl concentration of 3M.

Effect of substrate on production of lipase
Several oils were used as substrate sources for production of
lipase. These oil sources were examined for production effect
of lipase enzyme. The sources of substrate for lipase
production such as ground nut oil, soya oil, mustard oil, karda

_Effect of temperature on activity of lipase

oil, coconut oil and sunflower oil were used for production of
lipase. The result showed that, mustard oil 0.6Units/mL
followed by soyabean oil and sunflower oil was found to be
0.6Unit/mL, 0.6Units/mL respectively. In the present study
minimum production was found with coconut oil (133%).

Etfect of temperature on Bacillus flexus AW3(2) lipase
activity was observed by incubating the enzyme at different
temperature ranging from 40-90° C with Standard assay
condition. The temperature profile of lipase activity of
Bacillus flexus AW3(2) showed maximal enzymatic activity of
0.8 Units/mL at 70° C which was considered as 100% activity,
which indicated that the enzyme was thermostable at high
temperature. The lipase retained more than 50% of the highest
activity between 50-90° C. Subsequently, the enzyme activity
progressively decreased at 90° C which was found 50% and
75% lipase activity were found decreases at temperature was
40° C but the contrast result were found to corynebacterium

paurometabolum and maximum activity of lipase was at 25°C
0s)

Effect of substrate concentration on activity of lipase

The different concentrations of substrate were assayed ranging
from 1-3 mL under constant assay conditions. Substrate
utilization revealed that during the period of 10 minutes
incubation at 37°C, 62% of substrate was utilized (0.5
Units/mL) but optimum substrate concentration were found
2.5 mL and activity was1.0 Units/mL.

Effect of Enzyme concentration on activity of lipase

The effects of different enzyme concentrations ranging from
1-3 mL was carried out under standard assay conditions. The
enzyme shows maximum enzymatic activity (1.2 Units/mL) at
1 mL of enzyme concentration. The activity of lipase
decreases as the enzyme concentration increase above 2 mL.
The enzyme retained about 50% of its activity (0.6 Units/mL)
at enzyme concentration of 2 .5.

Effect of Time interval on activity of lipase

The activity of enzyme lipase was studied at different time
intervals ranging from 10-90 minutes. As the time period goes
on increasing the activity of lipase also goes on increasing.
But, ofter increasing period then activity decreases in very
large period of incubation. The highest activity with 0.8
Units/mL,100% activity was shown at 37° C when the
reaction mixture containing enzyme was incubated for 60
minutes. But as the incubation time increasing than 65 min
activity goes on decreasing. The lowest activity was shown
when incubation period was of 90 minutes (0.6Units/mL,75%)
activity were observed.

Influence of various organic solvents on activity of lipase
The effect of organic solvents on the activity of the lipase was
determined. The data elucidate that the enzyme was highly
active to all organic solvents tested. As compared to control
which was considered as 100%. Lipase enzyme produced from
Bacillus flexus were observed in presence of tested solvents.
Thus, it can be concluded that all the solvents has an
enhancing effect of the activity of lipase produced by Bacillus
AW3 (2).
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Influence of different metal ions on activity of enzyme
lipase

The effect of different metal ions on activity of Bacillus flexus
AW3(2) lipase was carried out under the standard assay
conditions. Metal ions have different effects on activity of
lipase. The enzyme was activated by Niclz, ZnSOs. However,

the lipase activity was inhibited by Bacly, MgCl,, CoCly, )

"CaCl. The lipase showed highest activity (1.2 Units/mL,
135%) in presence of NiCl,.The activity decreased about 35%
in presence of MgCl,. In previous reports, lipase activity was
assessed in presence of Mg2+ and Ba2+ had little positive
effect on lipase activity.
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Conclusion
In this work, alkaline-adapted lipase-producing bacterium was
isolated and identified as Bacillus flexus AW3(2). The enzyme
described in the present report emphasizing several features
like to those found in other halophilic enzymes, including salt-
dependent activity and thermal stability closely resembled to
features reflected in thermophilic organisms. Moreover, the
stability of lipase at multitude of extremities of salt,
temperature, metal ions and organic solvents displayed unique
novel features for biotechnological applications along withshe

suitability of this enzyme for industrial status. 1t suggests that
the mechanism of action of the lipase of Bacillus flexus
AW3(2)is different from reported lipases. In additions, the
findings have also highlighted the presence of a novel
haloalkaliphilic bacterium from the unexplored saline habitats
in Indian Soda lake and these findings also indicated that the

Lonar Lake is one of the best resources for screening novel

" haloalkaliphilic adaptive enzymes.
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ABSTRACT

1 The among several strains of moderately alkalophilic bacteria that were isolated from Lonar lake, Bacillus
& sp. DS2 was selected as the best producer of extracellular protease and was used for further studies.
Phenotypic and biochemical classification analysis placed DS2 in the genus Bacillus. The bacterium was
Gram positive, aerobic, motile, sporulating and rod-shaped bacterium and optimal growth temperature
was found to be 37°C. The cells were able to grow well at a pH range of 8-10 which indicate that Bacillus
sp DS2 was alkalophilic. The protease exhibited its optimal activity at 90°C and optimum pH 10.5. The
enzyme activity was enhanced by Ethanol, Methanol, Chloroform, Benzene, Hexane, Propanol, Acetone,
Xylene and Acetic acid. However, the protease activity was inhibited by Ethyl acetate. The optimum
protease activity was enhanced in presence Chloroform (208.07%). The enzyme activity has enhanced
by FeCl, BaCl, and CaCl, and optimum enzyme activity enhanced by MgCl, indicating it was a
metalloenzyme with a potential to be a candidate for the biotechnologieal potential.
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TCA was added to stop the reaction and centrifuged the
reaction mixture at 5000-8000 rpm for 15 min.
Supernatant was separated and 2 ml of Na,CO5 and 1
ml of Folin-Ciacalteau reagent were added in 1 ml of
supernatant. The reaction mixture was boiled for 1 min
in a boiling water bath and 6 mi of distilled water was
added to pake a final solution to 10 ml. In control tube,

B Int J Pharm Bio Sci 2017 July ; 8(3): (B) 465 -470

concentration, ranging from 0.5 mg/ml to 5 mg/ml. The
activity of the protease was then measurad. .

Effect of enzyme concentration on alkaline protease
activity

The effect of enzyme concentration on alkaline protease
activity was determined by incubating the reaction

N

the reaction was terminated the reaction at zero time
and the absorbance was read at 650 nm.

Partial characterization of protease

Partial characterization of protease from Bacillus
species was carried out by effect of pH, temperature,
substrate, enzyme, metal ions and organic solvents on
alkaline protease activity was then measured as per
issay procedure.

Effect of pH on alkaline protease activity

The effect of pH on alkaline protease was determined by
assaying the enzyme activity at different pH values
ranging from 7.0 to 12.0 using the phosphate (POs)
buffer systems with concentration of buffer as 0.2 M.
The activity of the protease was then measured as per
assay procedure.

Effect of temperature on alkaline protease activity
The effect of temperature on alkaline protease activity
was determined by incubating the reaction mixture (pH
10) for 10 min at different temperature ranging from
35°C to 100°C. The activity of the protease was then
measured.

Effect of substrate concentration on alkaline _
protease activity
The effect of substrate concentration on alkaline

mixture (pH 10) for 10 minutes at different enzyme
concentration ranging from 0.5 ml to 5 ml. The activity of
the protease was then measured.

Effect of different metal ions on protease activity
The effect of different metal ions on alkaline protease
activity was determined. The enzyme assay was
performed in the reaction mixture as described above in
the presence of various metal ions at a final
concentration of 1 mM. The activity of the enzyme
without any additives was taken as 100 %. The
influence of various metal ions such as Potassium
chloride, Sodium chloride, Ferric chloride, Barium
chloride, Cupric chloride and Magnesium chloride (1 mM
each) on protease activity was studied by pre-incubating
the enzyme with the compounds for 15 min at 37°C.
Then, the remaining activity was measured under the
enzyme assay conditions.

Enzyme stability in the presence of solvents

Stability of the protease enzyme was determined in the
presence of various organic solvents such as Ethanol,
Methanol, Chloroform, Benzene, Hexane, Propanol,
Acetone, Ethyl acetate, Xylene and Acetic acid (10 mM
each). 0.25 ml of organic solvent was added to 1 ml of
the protease solution in a 1.5 ml micro centrifuge tube
with a screw cap. The mixture was shaken at 150 rpm
for 100 min at 37°C. Then, the remaining activity was

protease .activity was determined by incubating the measured under the enzyme assay conditions.
reaction mixture for 10 minutes with different substrate
RESULTS AND DISCUSSION

Table 1

Morphological and biochemical characters
of Bacillus sp. DS-2

Sr. No. Test Observation

1 Isolation Media D

2 Color White
3 Shape of Colony Circular
4 Size of Colony 1 mm
5 Elevation Convex
6 Edge Entire
7 Gram Reaction Positive
8 Shape Long rod
9 Spore Reaction +
10 Motility +
1 Catalase +
12 Oxidase +
13 Glucose +
14 Arabinose +

5 Mannitol -

6 Xylose +

7 Sucrose -

8 Maltose -

9 Fructose +

+ Positive and — Negative

This article can be downloaded from www.ijpbs.net
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The effect of organic solvents on the activity of
Bacillussp. DS-2 protease was determined. Organic
solvents have different effects on activity of protease.
The enzyme activity without any additives was taken as
100%. The enzyme activity was enhanced by Ethanol,

Methanol, Chloroform, Benzene, Hexane, Propanol,
Acetone, Xylene and Acetic acid. However, the protease
activity was inhibited by Ethyl acetate. The optimum
protease activity (208.07%) was enhanced in presence
Chloroform.

Fig 1: Effect of pH on activity of
protease

Fig2 : Effect of teamperature on
activity of protease
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CONCLUSION

In the present studies, protease isolated from the
Bacillus sp DS2 was tolerant and stable in the presence
of extreme conditions such as pH (optimum pH 10.5),
temperature (90°C) and high salt concentrations and
organic solvent tolerant compared to other bacterial
protease. The enzyme activity has enhanced by FeCl;

Fig 6: Effect of organicsolvents on
activity of protease

Organic solvent (ml)

BaCl, and CaCl, and optimum enhanced by MgCl,
indicating it was a metalloenzyme with a peterstiaklp be
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ANTIBACTERIAL ACTIVITY OF A BACTERIOCIN-LIKE INHIBITORY
SUBSTANCE PRODUCED BY BACILLUS SP. FROM
HALOPHILIC ENVIRONMENT
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ABSTRACT

@@ The objective of this study was to investigate a bacteriocin like inhibitory substance (BLIS) produced by a
- Bacillus sp. isolated from the halophilic Lonar crater. In present study total fourteen Bacillus sp isolated,
out of them twelve Bacillus species showed that the antimicrobial activity against the E. coli and S. typhi
except the CW1 and CW3. The Bacillus sp. CW2 was found 24 mm zone of inhibition that considered as
prominent BLIS producer against E. coli while the Bacillus DS3 was found 25 mm zone of inhibition that
considered as prominent BLIS producer against S. typhi. The Bacillus Sp. GW3 and Bacillus Sp. HS4
were found moderate activity with 22 mm zone of inhibition against P. aeruginosa and 28 mm zone of
inhibition against P. vulgaris respectively. Out of fourteen, nine bacillus sp were found antibacterial
activity against B. subtilis. The Bacillus Sp EW2 and Bacillus Sp. DS7 was found moderate activity with
21 mm zone of inhibition against B. subtilis and 22 mm against B. megaterium respectively. The isolated
Bacillus sp. DS3 and DS2 were found antibacterial against all tested all gram positive bacteria. In
conclusion, the studies suggested that halophilic environments could be sources of bacterial strains
capable of synthesizing novel metabolites with antibacterial activity. These bacteria in general represent a
new and rich source of BLIS that need to be explored
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INTRODUCTION

Hyper alkline saline lakes, with salinity and alkalinity
ranges at or near saturation are extreme environments;
yet, they often harbours remarkably high microbial cell
densites and are biologically very productive

have developed various mechanisms to survive in such
extreme environment. Halophilic bacteria from marine
environment are also better sources of secondary
metabolites that may have potential of pharmaceutical
and biotechnological applications“. The development of
resistance to multiple drugs is major issue in the
medication  of infectious disease caused by
pathogenic microorganism. The multidrug resistance
is presently targeted on exploration and therefore
need to search new bioactive compound. To achieve
this conditions and circumstances, there is concern to
ameliorate novel class of antibiotics that have distinct
mechanisms of activity worldwide. The investigations
of such bacteria are of great importance due to produce
medically important metabolites such as bacteriocin or
bacteriocin like inhibitory substance (BLIS)*®. The
important features of bacteriocin, such as their natural
sources, wide range of activites, and their
proteinaceous nature, which implies a putative
degradation in the gastrointestinal tract of man and
animals, have interested researchers seeking to develop
new antimicrobial’®. Now a days it is seen the rapid
emergence of antibiotic-resistant in pathogenic bacteria
and there is an essential for discovering novel
antimicrobial compoundswo. The hypersaline
environment including halophilic microorganisms may,
as indicated, serve as source of antibacterial
compounds“. Only a minor fraction of the halophilic and
alkaliphilic microbiota is culturable and assessing the
complete potential of bioactivity of the extremophilic
microbial diversity would require inclusion of both
cultured and uncultured organisms from marine
environment*'?"®. The alkaline Lonar crater is a unique
basaltic rock meteorite impact crater, ranking third in the
world and is filled with saline water having an average
pH of 9.5- 10. In Lonar, no significant studies have
been conducted so far to isolate and produce useful
antibiotics. Therefore, present study is intended to
isolate, screen and characterize bacteriocin producing
bacteria from Lonar Lake which could be further
explored for a biotechnological potential.

MATERIALS AND METHODS

Enrichment and isolation of microorganisms

The alkaline Lonar Lake in Buldhana district of
Maharashtra is unique ecosystem and wonder in the
India (latitude 19°58’, Longitude 76°36"). Water and
sediment sample were collected in sterile bottles and
polythene bags respectively, from defined sampling site.
Enrichment of water samples and sediment samples
were carried out in Horikoshi |, Horikoshi Il, and nutrient

~ccosystems ™, To evolve to such conditions, bacteria -

broth at pH 10, nutrient broth at pH 10.0 with 30 g I-1
sodium chloride. All the flasks were incubated at room
temperature (RT) on a rotary shaker (100 rpm) for 48h.
After enrichment, the organisms were isolated on
respective media agar plates and incubated at 37°C for
24h. Well isolated and differentiated colonies from these

__enrichment_media_were _transferred_on_the respective

medium clante and cultures were maintained as
stocks™* ™.

Identification of the bacterial culture

The Bacillus culture isolated from Lonar lake water and
sediment samples were identified by conventional
biochemical tests in according with Bergey's Manual of
systematic bacteriology.

Detection of antagonistic activities

The antagonistic properties of Bacillus preparations
were determined by modifying the disc diffusion method.
Sterile blotting paper discs (6mm) were dipped into 48h
incubated cell free culture broth and then placed on
solidified Nutrient agar seeded with 3h old culture of
test oraganism, which included Escherichia coli (MTCC
443) Proteus vulgaris (MTCC 426), Salmonella typhi
(MTCC 734), Bacillus subtilis, Bacillus megaterium,
Bacillus cereus. The plates were kept for incubation at
37°C for 24h. Zones of inhibition were measured'®.

Antibacterial assay of bacteriocin

As potential bacteriocin producers grown in respective
broth at 37°C for 48h. Cell suspensions were
centrifuged at 5000 rpm for 15 min. The antagonistic
activity of antibacterial substance was determined by
disc diffusion method'"".

RESULT AND DISCUSSIONS

The alkaline Lonar Lake is a unique basaltic rock
meteorite impact crater. Lonar Lake is a one such soda
Lake in which the indigenous microflora is present, and
such microbial flora has ability thrives in alkaline
condition. Total fourteen isolates obtained in the
isolation exercise, cultural, morphological characteristics
of all the strains were studied. The isolates were
screened on the basis of biochemical characteristics as
described earlier All the fourteen bacterial cultures were
revealed to be Bacillus by their positive Gram reaction,
spore bearing, motile, and rods in cell morphology. Then
a various conventional phenotypic tests were used to
identify them tentatively. In present investigation was to
determine antibiotic substance producing diversity of
Lonar Lake using different enrichment media with
various substrates as peptone, yeast extract, glucose,
and starch, Casein and egg yolk. The media
composition seemed to have an effect on the recovery
of different species of the Bacilli. There are evidence to
show that the moderately halophilic bacteria have strong
potable solutes, fermented foods, enzyme, polymers
and degradation of toxic compounds'®?.
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Table 1
Biochemical characteristic of Bacilli
isolated from Lonar Lake

Marphological characteristicBiochemical characteristicB riocin-like inhibitory subst against
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) 1S4 + SR 15+ + + + + + + + + + + = - + + +
2 IW3 + SR 1 ++++++ +++ + + - - + + +
3 EW1 + SR 1 ++ + + -+ - - + + + = - + + s
4 EW2 + SR 1 4+ + 4+ + - + - -« + + + - - + + +
5 DS3 + SR 15+ + + + + + + + + + + + - + + +
6 DS7 + SR 2 +++ ++ 4+ 4+ + + + + + + +
7 CW + SR 1 ++++ -+ + -+ - - - - - - 2
8 CW2 + SR 1 +++ + - + + - + - + - - + + =
9 CW. + SR 1 ++ + + - + + - + - . p- = - % -
10 HS3 + LR 25+ + + + - + + + + + + + + + + =
11 HS4 + LR 3+ 4+ ++ -+ +++ + + + + + + -
12 ES1 + LR 1 ++++ -+ - - + - + - + + + &
13 DS2 + LR 1 ++++ -+ - - + + + - - + + +
14 GW3 * LR 15+ + + - + + + + + - + + + + + -
% SR- Short Rod, LR- Long Rod, + Positive, - Negative
Py
‘ Lei chen et al.”® were studied on the antimicrobial and pneumoniae, S. typhi, S. aureus and poor

cytotoxic activities of moderately halophilic bacteria
isolated from the Weihai Solar saltern. In present study
twelve Bacillus species showed that the antimicrobial
activity against the E. coli and S. typhi except the CW1
and CW3 were not showed activity. The Bacillus CW2
was found 24 mm zone of inhibition that considered as
prominent anitibiotic substance producer against E. coli
followed by the HS3, ES1 and DS2 were shows 23mm
zone of inhibition. While the dissimilar result was
observed by Motta et al,*, when the antibacterial
substance produced by Bacillus sp BLS P34 was co-
added with EDTA showed antibacterial activity but BLS
or EDTA alone showed no inhibitory effect on the E. coli
and S. typhi. The Bacillus DS3 was found 25 mm zone
of inhibition that considered as prominent anitibiotic
substance producer against S. typhi followed by the ES1
was shows 23mm zone of inhibition. Few attention
have been addressed to their application as
antimicrobials in clinical studies. Because attention
towards the bacteriocin is important, effective and not
harmful to human perspectives, it has been already
investigated as an another choice for disease
control”®*. The antibacterial substance produced by
Bacillus sp. may represent an antimicrobial substance
with potential application in the prevention and
treatment of E. coli and S. typhiThe prominent
antibacterial activity of Oceanobacillus iheyensis was
found against E. coli and moderate activity against K.

antibacterial activity against P. vulgaris and E.
aerogenes while no antibacterial activity found against
P. aeruginosa'. In the present studies, five Bacillus sp.
were found antibacterial activity against P. aeruginosa.
The Bacillus Sp GW3 was found moderate activity with
22 mm zone of inhibition towards the P. aeruginosa.
Followed that the Bacillus Sp. DS7 was found 20mm
zone of inhibition while HS4 was found lowest activity.
These results against P. aeruginosa indicate that the
these antibacterial substance may be effective against
P. aeruginosa which is responsible for the biofilm
formation. Similar results were observed by Nakamura
et al, the antibacterial activity of violet pigment
produced from psychrotropic bacterium RT102 Strain.
These antibacterial substance produced by Bacillus sp.
may represent an antimicrobial substance with potential
application in the prevention of biofilm formation and
treatment of P. aeruginosa. Shanks et al,”® was
performed the isolation and identification of a bacteriocin
with antibacterial and antibiofilm activity from Citrobacter
freundii. The Bacillus Sp. HS4 was found moderate
activity 28 mm zone of inhibition towards the P.
vulgaris. Followed that the Bacillus Sp. DS7 was found
26mm zone of inhibition while DS3 was found lowest
activity. Similar results were observed by Tambekar and
Dhundale®™ against E. coli, K. pneumoniae, P. vulgaris
and E. aerogenes.
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The present knowledge about the inhibitory range of
bacteriocins from Gram-positive bacteria is that they are
narrow to inhibit the other Gram-positive bacteria. The
range of sensitive strains can vary significantly, from
relatively narrow as in the case of lactococcins which
have been found to kill only Lactococcus, to
extraordinarily broad®. In the present study, the isolated

The effect of the BLS was tested against Listeria
monocytogenes, showing a bactericidal effect, while
dissimilar results were found against Bacillus cereus.
The isolation, identification and biochemical
characterization of bacteriocins produced by Bacillus
sp., and exploration of their important use in the
control of pathogenic and spoilage microorganisms. The

Bacillus sp were produced antibacterial substance
against B. subtilis, B. cereus and B. megaterium. Out of
fourteen, nine bacillus sp were found antibacterial
activity against B. subtilis. The Bacillus Sp EW2 was
found moderate activity with 21 mm zone of inhibition
towards the B. subtilis. The Bacillus Sp 1S4 and EW1
were found 20mm zone of inhibition while DS7 was
found lowest activity. Similar results were observed by
Nakamura et al.,”’ the antibacterial activity of violet
pigment showed antibacterial activity against gram-
positive bacteria such as S. aureus, B. licheniformis, B.
subtilis, B. megaterium. The Bacillus sp. DS7 was
exihibit 22 mm and Bacillus sp. DS3 (20mm) the
prominent zone of inhibition against B. megaterium.
The isolated Bacillus sp. DS3 and DS2 were found

antibacterial against all tested gram positive bacteria
) such as Bacillus subtilis, B. megaterium and B. cereus,
but the degree of activity were found variable towards
the different bacillus sp. The twelve isolated bacillus sp
were found antibacterial activity including 1S4, DS7 and
GW3 were exihibit the optimum antibacterial activity
against the B. cereus while the Bacillus sp EW1 displazy
lowest activity. Similar result was found to Motta et al., 4
bacteriocin like substance (BLS) produced by a novel
Bacillus sp. strain P34 isolated from the Amazon basin.
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ABSTRACT

Industrialization of the world affects the
faunal diversity of the water, as the waste water
from these industries is directly dumped into the
water bodies without any treatment. Water
pollution is a global issue, as the rising population
leads to a number of industries such as pesticides,
paper, and fertilizers. Catla catla fish were
catched from Mun Dam of Buldhana district. The
fishes are nearly 100-150 gms. The LC30 value
of Profenofos for Catla catla was 0.6 ppm. The
subacute concentrations were 0.015 ppm, 0.030
ppmand 0.06 ppm were taken for concentrations.
The total carbohydrate, protein and cholesterol
concentration in the present study from Mun dam
of Buldhana region (M.S.) India reveals a
significant decrease in the level of carbohydrate,
proteins and cholesterol in the fishes treated with
profenofos.
ds— Profenofos, Mun dam, pesticides,
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pest control has been dealt with by formulating
new and more potential pesticides. Very few
pesticides kill the intended target but ofien lead
to the death of many non target organisms. Due to
Increased public awareness of the potential of
per;istent pesticides that cause harm to
environment and public heaith, greal stress is
being laid for developing least persistent and
selective pesticides. Synthetic pyrethroids are
one of wide variety of pesticides contributing to
this situation. But these insecticides also tend to
affect the biology of non target species along with
pests These chemicals pollute the ponds, lakes,
and river water. The chemicals from these
industries directly affect the faunal diversity of
our country and fish are mostly affected among
them. Industrialization of the world affects the
faunal diversity of the water, as the waste water
from these industries is directly dumped into the
water bodies without any treatment. Water
pollution is a global issue, as the rising population
leads to a number of industries such as pesticides,
paper, and fertilizers. Pesticides are used
worldwide in agriculture and aquaculture to
control the pest and insects (Yonar ef al., 2012).

Organophosphate pesticides like ethion,
dimethoate, monocrotophos and chlorpyrifos are
widely used for paddy crop pests. The
widespread use of synthetic organic pesticides
over decades has let to their frequent exposure
in the environment. Also acute and chronic
exposures of humans to pesticides occur during
their commercial production and their
application. Fishes are a major source of
proteinous food of our masses. Once the effluents
are discharged into the water bodies, the toxins
are incorporated in the bodies of fish resulting in
bioaccumulation of the toxins and if these fish
are consumed as food by the people, some of the
toxins cause several health hazards in them due
to biomagnifications. The pesticides, fertilizer
chemicals can adversely affect the physiology,
histopathology and biochemistry of fish fauna.
These chemicals are sub-lethal for fish and the
toxicity leads towards the mortality of fish
aim of present study is to chc?lf out the su
effects of pesticides and fertilizers chemi

s on

histopathology of fresh water fish Catla carlg,
Material and Methods

Catla catla fish were cached from My
Dam of Buldhana district, The fishes are nearly
100-150 gms. Healthy fishes were carefylly
packed in a medium sized polythene bag with
sufficient oxygen which would help them to carry
on their normal processes of metabolic activities
during their period of transportation. When
arriving in Laboratory fishes were carefully
transformed into farge glass aquarium.
They were left for acclimatization in the normal
laboratory conditions for a period of ten days.
Feeding was stopped one day before commencing
of experiments in order to minimize the quantity
of excretory products in the test tank. After
acclimatization the fish were weighted totally and
individually, and then transformed into the
treatment tubs carefully. The physico chemical
conditions of well water used in the present study
has the following characteristics; Dissolved
oxygen 7.6-8 ppm; Salinity 0.5-0.7 ppm;
Alkalinity 245 mg/l as CaCO3; Hardness 357mg/
I; as CaCO3 PH: 7.2 to 7.5; Temperature : 27
77279C

The fishes were exposed to different acute
concentrations of Profenofos 50% Ec (0-4- bromo-
2-chlorophenyl 0-ethyl S-propyl phosphorothioate) to
arrive at LC50.The LC50 was determined following
the procedure of Finney (1971). Based on the results
of the acute toxicity study, with a LC50 value of 0.6
ppm doses of sub acute value of Profenofos 50%E.C.
were selected for subacute exposure following the
procedure of Desi et al. (1985). Fishes were divided
in three treated and one control. In each aquarium 2
fishes are released. In the experimental set up
profenofos sub acute values of 0.015, 0.030 and 0.06
ppm were added to the glass aquarium. Muscle sample
from the experimental fishes were dissected out by
sacrificing the fishes after 48Hrs time intervals. Muscle
is the edible portion of the fish energy yielding
substances like protein (Lowry et al. (1951) with Folin-
Phenol reagent), carbohydrate (Anthrone method Roe,
55) and cholesterol (Allain, 1974) in the muscle
alysed using standard procedures.

he LC50 value of Profenofos for Catld
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V" s the Jevels of biochemicals such ng biochemical parameters. There was & significant
fr“d“:'m' carbohydrate and Cholesterol, $ reduction in the levels of carbohydrate content.
proté Curbohydrates are the immediate source of

+

energy in the cells. They play a major role in the

cellular metaboligm by serving as fuel and

providing energy (o the cells. Fluctuations in
oxygen consumption reflect fluctuations in energy
demands of the animal, changasin carbohydrate

’ _ metabollsm that would meat the changing

_— energy demands may ba expected to stress, The
; oxldation requirements of the living organisms

require carbohydrate and thay are used as

chemical energy through the preakdown of

glucosa by the itric acid cycle (Quastel. 1969).

The metabolism of carbohydrate decreases
4 ot s o - when tha fish are axposed to toxicants is due

fstimation of Curbohydx eln themuscle o the fact that carbohydrate forms the

sample of Catla catla immediate source of energy that increases the
= stross caused by the toxicant.

The total protein and cholesterol
concentration in the present study from Mun
dam of Buldhana region (M.S)) India reveals
a significant decrease in the level of proteins
in the fishes treated with profenofos. Protein
and cholesterol is the most abundant carbon
L " compound in all the living organisms
y Plate No, 2 Cone. of profenofos (Parameswaran et al., 1987). It is the dominant
nation of Proteinin {he musele sample blochemical constituent in the tissues of fishes
of Catlu catlu (Pillay and Nair, 1973), Holbrook (1980) stated
that the toxicant may directly coase protein
synthesis.
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Abstract

Extracellular keratinaseproducing
bacteria wereisolated from deteriorated leather
samples using feather meal as a substrate. From
isolates, proficient keratinase producer was
identified belong to genus Bacillus. 16s TDNA
sequencing was done and sequence was deposited
to GenBank with accession number Bacillus
amyloliquefaciens KP015745. With 2%
inoculum isolateproduced 38.59+3.72U/ml
keratinase at optimum temperature 37°C and at
pH 7 after72h using 1% feather meal as a
substrate. Mg2+ and Mn2+stimulatedkeratinase
production while mercaptoethanol completely
inhibited the activity. The isolated bacterial
keratinolytic protease was found to be
metalloprotease, as the activity was inhibited by
EDTAat the percentage 14.2% but not by PMSF.
Bacillus amyloliquefaciens KPO15745 also
revealed the production of caseinase, gelatinase
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