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SYNTHESIS AND X-RAY POWDER DIFFRACTION STUDIES: METAL COMPLEXES
(Co(I1), Ni(11) AND Cu(l1)) OF SCHIFF BASE LIGAND 4-BROMO-2-CHLORO-6-[(1Z)-
N-(PHENYL) ETHANIMIDOYL] PHENOL
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ABSTRACT

Schiff bases are an important class of organic compounds, which play an important role in medicinal and pharmaceutical
applications. Co(ll), Ni(Il) and Cu(ll) complexes with bidentate Schiff base ligand, 4-bromo-2-chloro-6-[(1Z)-N-(phenyl)
ethanimidoyl] phenol (BCEP) have been successfully synthesized. The structural characterization of the synthesized metal
complexes have been estimated by analyzing powder X-ray diffraction technique. It reveals that Co and Cu metal complexes
crystallize in monoclinic system with P 1 21 1 and P 1 21/a space group respectively, whereas Ni metal complex crystallizes in

triclinic system with P1space group.

Keywords: Schiff bases, metal complexes, powder X- ray diffraction study

INTRODUCTION

Schiff bases are condensation products of
primary amines and carbonyl compounds and
they discovered by a German chemist, Nobel
Prize winner, Hugo Schiff in 1864. Structurally,
Schiff base (also known as imine or azomethine)
is an analogue of a ketone or aldehyde in which
the carbonyl group (C=0) has been replaced by
an imine or azomethine group. Schiff base
ligands are essential in the field of coordination
chemistry, especially in the development of
complexes of Schiff bases because these
compounds are potentially capable of forming
stable complexes with metal ionsl. The
individual Schiff bases are considered to be
promising antifungal medicines?. lIsatin Schiff
base ligands are marked by antiviral activity,
and this fact is very useful in the treatment of
HIV3. In addition, it is also found that these
compounds have anticonvulsant activity and
may be included in the anti-epileptic drugs*. Due
to the presence of the imine group, the electron
cloud of the aromatic ring and electronegative
nitrogen, oxygen and sulfur atoms in the Schiff
bases molecules, these compounds effectively
prevent corrosion of mild steel, copper,
aluminum and zinc in acidic medium?®. Schiff
bases and Mannich bases of isatin are known to
possess a wide range of pharmacological
properties including antibacterial,
anticonvulsant,  antifungal and  antiviral
activities®®, Schiff's bases are also important
compounds owing to their wide range of
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industrial applications®®. As a part of our
ongoing research on synthesis of novel
compounds and characterization by X-ray
diffraction studies’®, here we report the
synthesis and characterizations of metal
complexes (Co, Ni and Cu) of schiff base ligand
4-bromo-2-chloro-6-[(1Z)-N-(phenyl)
ethanimidoyl] phenol.

EXPERIMENTAL

Synthesis: General Preparation of Metal
chelates (Co(Il), Ni(Il) and Cu(ll)) of Schiff
base ligand 4-bromo-2-chloro-6-[(12)-
N(phenyl) ethan imid oyl] phenol (BCEP)

The appropriate methanolic solution of transition
metals (Co, Ni and Cu) (0.01mol, 10 ml) and
schiff base ligand (BCEP) (0.02mol, 20 ml.) are
taken in a 1:2 (metal/ligand) ratio. PH is
maintained during the course of the reaction by
adding few drops of liquid Na. The reaction
mass is refluxed for 3-4 hours on a water bath.
After completion of the reaction, it is cooled to
room temperature and solvent is evaporated
naturally. Precipitated colored complex is
filtered and washed with methanol: water (1:1)
mixture, recrystallized from methanol and dried
over anhydrous CaCl; in desiccators. It is further
dried in an electric oven at 50-70°C. The
chemical diagram of synthesized metal chelates
(Co(ll), Ni(Il) and Cu(ll)) of Schiff base ligand
4-bromo-2-chloro-6-[(1Z)-N-
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OPTICAL AND MAGNETIC PROPERTIES OF SCHIFF BASED TRANSITION METAL
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ABSTRACT

Acetophenol and aromatic amine derivatives are antibacterial agents. The biological activities of metal complexes differ from
those of either ligand or the metal ions. An increase or decreases in biological activities have been reported for several
transition metal complexes. Novel metal Copper (Il) (B1) and Nickel (I11) (M4) complexes of Acetophenol and aromatic
derivatives have been synthesized by Schiff based method. Optical properties investigated by UV-VIS spectroscopy in the
range 200-800 nm and the photoluminescence study of these chelates has been carried out for the emission properties.
Moreover, the Magnetic Susceptibility study is also performed to explore the magnetic response of these chelate against

magnetic field.

Keywords: Antibacterial agents, Metal complexes, Optical and magnetic properties.

INTRODUCTION

Compounds with the structure of —-C=N-
(azomethine group) are known as Schiff bases,
which are usually synthesized by condensation
of primary amines and active carbonyl groups.
Schiff bases are an important class of
compounds in the medicinal and the
pharmaceutical field, including antibacterial [1,
2], antifungal [3, 4], and antitumor activity [5,
6].Acetophenol and aromatic amine derivatives
have been found wider use as antibacterial
agents. Biological activity of metal complexes
differs from those of either ligands or the metal
ions and increased and or decreased biological
activities have been reported for several
transition metallic complexes [7]. The individual
Schiff bases are considered to be promising
antifungal, anticonvulsant activity for treatment
of HIV. As a part of our ongoing research work
novel compounds to investigate the structure
function relationship, we report here the
magnetic and optical properties of the novel
metal complexes of (Z)-5-(methoxymethoxy)-2-
(1-(phenylimino)ethyl)phenol) [Bl]and (2)-2-
bromo-4-chloro-6-(1-((4-

nitrophenyl)imino)ethyl)phenol[M4]derivatives.

METHODOLOGY
SYNTHESIS

The methanolic solution of transition metals
copper (I1) and nickel (11) (0.01mol, 10ml) and
Schiff bases ligand (Z)-5-(methoxymethoxy)-2-
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(1-(phenylimino)ethyl)phenol) and (Z)-2-bromo-
4-chloro-6-(1-((4nitrophenyl)imino)ethyl)phenol
derivatives have been taken in 1:2 (metal
/ligand) ratio. The pH solution has been
maintained during the course of the reaction by
adding few drops of lig.NH3/glacial acetic acid.
The reaction mass was refluxed for 2-3 hours on
a water bath. After the end of reaction, it was
cooled to room temperature and solvent was
allowed to evaporate. Precipitated colored
complexes was filtered and washed with
methanol: water (1:1) mixture, recrystallized
from methanol and dried over anhydrous CaCl2
in desiccators. It was further dried in an electric
oven at 50-70°C. The chemical structure of
synthesized metal chelates [Cu (1), Ni (1I)] of
Schiff base ligand(Z)-5-(methoxymethoxy)-2-
(1-(phenylimino)ethyl)phenol) and (Z)-2-bromo-
4-chloro-6-(1-((4-
nitrophenyl)imino)ethyl)phenol derivatives are
as shown in Figure 1(a)&Figurel(b).
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Figure: 1(a) The chemical diagram of
compound B1.



Heterocyclic Letters JL:B i
Vol. 6] No.4 |63 7-642|Aug-0ct| 2016 \
ISSN : (print) 2231-3087 / (online) 2230-9632
CODEN: HLEEAI

http://heteroletters.org
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Abstract

Some new transition metal chelates have been synthesized through the coupling
reaction between diazonium salt of 2-Amino-5-(furan-2-yl)-1,3,4-oxadiazol and
benzoresorcinol in presence nitrosyl sulfuric acid. The synthesized compounds were
characterized on the basis of IR, 'H NMR, TGA, Reflectance spectral study and magnetic

measurement data. Also the antifungal activity of all compounds suggests the good to
moderate activity against the all four employed strains.

Keywords
Oxadiazole, Benzoresorcinol, azo ligand, spectral studies, TGA and antifungal activity.

Introduction

A large numbers of heterocyclic azo ligands have been formulated by many researchers.!
Many of these compounds serve useful in field of thermal and optical properties. This ligand
also widely applied in areas such as optical recording medium, food, cosmetics, toner, inkjet
printing, biological activities and textile industries."*® Also, the heterocyclic azo ligands
considering interest due to their promising biological activities.”® In recent years metal
chelates of these azo ligands has assumed a new importance in organometallic and
coordination metal chemistry.'®!* These metal chelates have been given increasing interest
due to their promising geometrical and electronic properties in field of molecular memory
storage. Metal chelates of azo dyes are found more light-stable and thermally stable then its
parent azo ligands which recommend the use of metal chelates over its parent heterocyclic
azo ligands in the field of high-density optical recording materials.'*'> Also the biological

studies of the metal chelates suggest the advantage of coordination of metal ions to the
heterocyclic azo ligands.'®"’

lnspirt’:d by the above review and in continuation of our previous work'® the present paper
comprises a synthesis, characterization and chelating properties of metal chelates derived
fFOI:n heterocyclic azo ligand containing benzoresorcinol and oxidazole derivative. Also,
antifungal assay was examined against four fungal strains using agar dilution technique.
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TRANSITION METAL CHELATES OF AZO LIGAND CONTAINING SALICYLIC
ACID: SYNTHESIS, CHARACTERIZATION AND BIOLOGICAL EVALUATION
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ABSTRACT

A series of M(I)-azo ligand chelates with various transition metal ions were
synthesized. The azo ligand ie. 5-((5-(furan-2-yl)-1,3,4-oxadiazol-2-yl)diazenyl)-2-
hydroxybenzoic acid were synthesized by coupling reaction between diazonium salt of 2-
amino-5-(furan-2-yl)-1,3,4-oxadiazol and salicylic acid. The structure of azo ligand was
established by IR, mass, elemental analysis and NMR spectral studies. The reflectance
spectral study and magnetic measurement studies revels that octahedral geometry for
synthesized metal chelates. All the synthesized compounds were screened for their antifungal
activity, which shows potent inhibitory action against all employed fungal strains.

KEYWORDS
2-amino-5-(furan-2-yl)-1,3,4-oxadiazol, salicylic acid, diazotization reaction, spectral studies,
Antifungal activity.

INTRODUCTION

The azo compounds are applicable in various biological fields since several decades.
Azo compounds are well used for their medicinal importance and pharmaceutical
applications such as antibacterial, antifungal, antidiabetics, antiseptics, antineoplastics,
antibacterial and antitumor. They are also involved in a many biological applications such as
inhibition of DNA, RNA, carcinogenesis, protein synthesis and nitrogen fixation [1-5].

Recently, the study of coordination compounds of heterocyclic azo ligand has been
made much progress. These compounds are known for their semi conducting catalytic
properties, thermal stability, in protective coating, and also for some biological properties [6-
8]. Such coordination compounds are mostly derived from bichelating ligands in which metal
ions and chelating agents are coordinate alternatively. Azo derivatives of salicylic acid show
good biological activities and also act as good metal chelating agent [9,10]. The area in
which, the coordination compounds having different heterocyclic azo ligands have been
reportc.d by us in earlier articles. In extension of earlier work [11-13], the present article
comprises the study of coordination compounds based on heterocyclic azo ligand containing
salicylic acid with 1,3,4-oxidazole segment. Also the chelating and antifungal properties of
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Studies on Transition Metal-azo Ligand Chelates
Bhavana K Patel’

Bhavan'’s Science College, Dakor, Gujarat, India

ABSTRACT

The new azo ligand chelates of Cu(ll), Ni(Tl), Co(Il), Mn(Il), Zn(ll) with 1,3,4-oxidazole and 8-hydroxyquinoline were synthesized and further
characterized by FT-IR, elemental analysis and Metal: Ligand ratio as well as reflectance spectra and magnetic moment measurement. Earlier
the synthesized ligand was characterized by using Mass, IR and NMR spectroscopy. Analysis of Metal: Ligand ratio suggest all complexes are
found in 1:2 (M:L) ratio. The work also includes antifungal activity of the azo-ligand metal chelates was studied against Jour types of fungal
strains which suggest the advantage of coordination to such type of heterocyclic azo-ligand.

Kevwords: 2-amino-5-(furan-2-yl)-1,3,4-oxadiazol, 8-Hydroxyquinoline, Metal, Ligand ratio, Spectral studies, Conductivity measurement,
Antifungal properties

INTRODUCTION

Azo ligands are generally synthesized by coupling reaction of diazonium salts with heterocyclic compounds [1-3]. Azo ligand containing O, N
donor atoms well known for its superior chelating properties with the all types of metal ions and showed significant biological activities [4,5].
The interest around the azo compounds sustain due to their effortless procedure, cost-effectiveness and good fastness properties [6,7].
Furthermore, the coordination compounds of azo ligands have been studied extensively for their essential role in industry, life processes and also
in technology field [8-10]. The coordinating ability of 8-HQ and its metal chelates has been well known from its existence and proven significant
in the different field such as, biological, pharmacological, analytical and industrial [11-13].

In continuation of our previous works on azo-ligand metal chelates and their various properties [14-16], we have synthesized a new azo-ligand
namely 5-((5-(furan-2-yl)-I,3,4-oxadiazol-2-yl)diazenyl)quinolin-S-ol (DAFOHQ) and characterized on the basis of elemental analysis, mass

spectrometry, 'H NMR spectral studies. Further the chelating and biological properties of all synthesized compounds were explored and
discussed in detailed (Scheme 1).

b N N N
N I J\ Nitrosyl sulfuric scld 1 J\
[ Nl ———> _
\ Diazotization N o N=N
0 \ I
2-amine-5{furan-2-y1)-1,3,4-0xadlazel
AFO DAFO
Coupling with
$-hydroxy quineline
K|-—N
‘/k = N—N
= | |
\ Metal Salt
\ — o N=N o
Refluxed for
Jtodhrs
1
Metad compler of DAFOHQ \ /

DAFONQ
B = Culls), Night), Coldt), Mail1) snd Za(11)

Scheme 1: General synthesis of azo-ligand metal chelates
EXPERIMENTAL
2-Amino-5-(furan-2-yl)-1,3,4-oxadiazol (AFQ) was prepared according to reported method [17]. All other chemicals and solvents used were of

{:le\!,ralOIl')’l grade. The elemental contents were determined by Thermo Finigen Flash 1101 EA (ltaly) the metals were determined volumetrically
y Vogel’s method [18]. To a 100 mg chelate sample, each 1 ml of HCI, H,SO, and HCIO, were added and then 1 g of NaClOy was added.
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Studies on Novel lon-exchange Resin
and its Application for Industrial Effluent Treatment

J. M. Shah & J. A. Chaudhari

ol The Chloromethylated styrene—divinyl benzene[CM-SDVB] treated with 8-aminonaphthalene -1,3,6-trisulfonic acid
Q in THF in concentrated NaOH (pH 9-10) at room temperature for 8 hrs. The ion exchange resin designated as
é styrene—divinvlbenzene 8-aminonaphthalene- 1 ,3,6-trisulfonic acid (SDVB-ANSA) was characterized by IR spectral
o) Studies and thermogravimetry. The SDVB-ANSA sample was monitored for its ion-exchanging properties. Batch
g equilibration method has been adopted for such properties. Based on this the SD VB-ANSA resin was employed for
Y removing the metal ions from efftuent coming out of electroplating industry.
Key Words : Environmental Analysis , FTIR , Ton Exchange, Batch equilibrium method, Sulfanilic acid,
Styrene—divinylbenzene.
J. M. Shah J. A. Chaudhari
Department of Chemistry, Associate Professor, work[15,16] the present paper deals with the metal
Bhavan's Shri LL. Pandya Arts, Department of Chemistry, industrial effluent treatment study of SDVB- ANSA resin.
Science and Jashodsben Shah gy RK Parikh Arts and Science ~ The synthetic route is below.
Commerce College, College Petlad SDVB Copohmer
Dakor - 388225, . .
Dist : Kheds, Gujarat ( India) D, Anend Gajerat
Email: projmsh@gmailcom  Eeiljachaudhari1971 @grmail com l Chlpmatigite
The effluents from mines and metal industries set up the @
serious problems in removal of heavy toxic metal ions. The
* contents of these metals in effluent are almost above the e
valid limit[1-3). The contents of this metal can be reduced S-amm cuplrhalene
by treatment of lime, but result is not satisfactory. Thusion- *13.6-vimlfous acid
exchange technique has been proved very useful in this l

contcxt‘, The ion exchangc‘ resin can be used for ‘metal (“sove )
extraction from ore, analytical reagent, and separation of S S—
metal ion and dejonization of water[4-10]. Most of

commercial ion-exchange resins are sulfonated -!
polystyrene-divinylbenzene copolymer{11-12]. The use of “‘f SOyH
complex ion-formation in ion-exchange resin has been |

prepared to solve the problem[11,12]. Recently it has been - J\/J\
adopted [13,14] and study of the new ion-exchange resin. I é
However the ion-exchange resin based Chloromethylated " 035/\/”\;5’\: -
styrene—-divinyl benzene [CM-SDVB] with 8- o
aminonaphthalene-1,3,6-trisulfonic acid has been

repeated by present author{15,16). In continuous of this ( ml

A Bi-Annual Refereed Journal 01
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EXPERIMENTAL

Materials

All the chemicals including SDVB were obtained from
local market. The Chloromethylated styrene divinyl
benzene[CM-SDVB] was prepared by reported
method[17]. It's chlorine content was found 3.0 mmol./g
(10.65%) and 3.0 mmol./g Napthalene Sulphonic acids.
All the chemicals used were of cither pure or analytical

grade.
Synthesis of SDVB- Napthalene Sulphonic acid Resin

To a suspension of CM-SDVB (100g) as per Cl content in
THF (100ml) solvent was trcated with Napthalene
Sulphonic acids (0.3 mole) at room temperature. Then the
mixture was refluxed for § hrs. The Precipittated SDVB-
Napthalene Sulphonic acids were filtered off, wash with
water and air- dried.

Measurements

The S content of all SDVB- ANSA sample were estimated
by TF-EA-1101 (Italy). The IR spectra were recorded on
Nicolet 760 FTIR Spectrophotometer method[18]. The
batch equilibration method was adopted for the ion-
exchanging properties{19,20]. The ecvaluation of the
influence of different electrolytes on metal uptake by the
polymer, the rate of metal uptake under specified
conditions and distribution of various metal ions of
different pH values were carried out following the details
of the procedures described earlier Table-1.

Effluent samples containing heavy metal ions were
collected from industrial situated in Gujarat zone. There
samples contained heavy metal ions along with Mg”, K’,
Na',SO,”, F paper pulp, clay and turbidity. The
characteristics of industrial effluents are reported in Table-
4,

The procedure adopted to remove heavy metal ions is as
follows: 50 ml aliquots of effluents were taken in clean
beakers. In each case the pH was adjusted from 6 to 10 with
lime 40 mg. SDVB- ANSA was added and solution was
stirred with magnetic stirrer for about 1 0 minutes.

The solution was transferred to 100 ml measuring cylinder
and pH was again checked and allowed to stand for four
hours. The whole mass was filtered through whatman filter
paper No. 40. The whole mass was filtered after necessary
treatment were used for estimation of metal ions by atomic
absorption [8-23]. Spectrophotometer model AAS 175. Air
acetylene mixture was used as fuel. The results are reported
in Table-4.

2 iy
RESULTS AND DISCUSSION \

The polymer sample SUVB-ANSA waq borms .
brown powder and insoliuble in commen Mganie v:' 4y
It swells up 1o some extent in come MNaf 4 ”';'ﬂym‘ ; "
not melt up to 290°C. The § conteny |4 I Ih/“

consistents  with the predicted structure Ty, o tp-,: i
comprises the bands due to secomdly NI (3421 ¢y ) ”:n
group (2930, 2850, 1430 cm ') and aromatic (103 'l'.};'
1630 cm ‘)‘ The T(l (thcrmn gram) (}"GDVHA-‘“‘A-‘}V 3
single step degradation. The degradation o ™y
2607 C, loss rapidly between 300 to 544) ang altoat ot
at620°C, %

lon-Exchange properties

The examination of dataof ion exchange PrOpertie;
presented in Table-1 reveals that the amount of meta]
taken up by a given amount of the SDVB- ANSA polymmer
depends upon the nature and concentration of the
electrolyte(C10, ,NO,, CI and SO,’) present p the
solution. The amounts of metal ions (Fe”, Cy* anq NP
taken up by the polymer sample increase with the MCTe1se
in concentration of ions taken up by the polymer sample
increase with the increase in concentration of electrofyrey
like chloride, chlorate and nitrate but decrease with the
increase in concentration of the sulfate jons,

Table I: Evalustion of the Influence of different electrolytes In the
uptake of several metal lons; ([Mt(NQ,), | =0.] male.I"f

Metal | pil [ Elecwolyte | Adsorption of mmol. 10°of the metal m an S0V B-ANIA pipag”
fons »
NaCIq NNy [ N | Mg
001 017 013 Y R
"’ |38 e
] 026 019 (5 R Y
10 (%] 030 (ST R ¥
|
001 018 019 o
Ni? |38
ol 06 056 [
|
10 066 [§/] 062 [
001 012 013 0.2 (]
P 278
0l 027 019 [Ty w
10 033 023 0.4 04
uo,™ |40 0.01 0.13 09 016 (%7
Y 026 026 | e |
) 055 %0 07 a
[73 EX] 0.0 0.10 012 [XE] (]
0l 012 010 TR
| [——
10 0.06 010 006 L___t_ﬂ___
a7 (35 [ o0l 021 03 0 | e
e
01 s 02 0wz | e
— ! o |
10 010 (15 ay |
-

a. Volume of electrolyte solution 40 ml, time 24th, volure
of metal ion solution | ml, Temp. 250C.Wt. of SDVE-
ANSA polymer 25 mg.

—
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Rate of metal uptake
i DVB- ANSA sample
s of metal absorption by the S 5
11:: I:::a:urcd for UO, ", Fe™, Cu® and Ni'" ions prcscncz
of | MNalCO, 10 know the time required 10 i;mh the stag
ied ou
of equilibrium- Al were carried ©

The examination 0 entedin Table-2.

Attainment of equilibrium state”

| cxperiments
f{he results pres

lidisciplinary ALCT00 0

Time (1) %
¥ | — ]| — %] | —— |
uo; ' Fe Ni
b——-__-_—,__——-'—'-.
% 68 80 70 85
] 75 83 76 86
2 84 86 7 90
3 80 88 94 05
4 % 93 97 9
5 9] 9 98 97

' volume 1 ml, [NaNO,J =1

a) [Mt (NO,);] =0.1 mole 1'
3, temp 25°C, wt. of SDVB-

mol 1", volume 40 ml pH =
ANSA polymer 25 mg.

b) Related to the amount of metal jons taken up at the state
of equilibrium assumed to

be established in 24 h and assumed tobe 100%.
Distribution ratio of metalions at different pH values

The results described in Table-3 reveals that the amount of
metal ions taken up by the sample SDVB- ANSA at
equilibrium increases with the increase in pH. The
selectivity of the polymer sample Fe™ ions is higher than
that for each of the remaining metal ions. The distribution
ratio of F¢" ion is pH 3. Among the remaining metal ions,
Cu® has a high value of distribution ratio at pH 5 while the
othermental ion Ni** have a low distribution ratio overa pH
range from4to 6.

Table-3 Distribution rations, K"

Values for metal ions®
PH Uo’vi Q.I.i Fe'] Nr‘
175 . ez | -
20 T P T
= 599 | - | 620 | -
30 T B T R
y - |35 - | 275
50 -t
60 - : el

The major P

metal processin

recycling ©
obscrvations

more sophisticatc
safer |

art of effluent

have indicated the n¢

4 method

g industries. Ther

imit. The Character’

s is gcncratod by
cisap

to scave

nge the heav’
istics of chemical

al isreported in

mineral and
ossibility of

y metal

jons to a .
1 d chemic
i jtuated Gujaratzonc an
f;:::i? EI'hf: SDVB- ANSA resin reduced the hcav!y me!;acl
jons co;lccnn-ation from cffluents to the jevel below
discharge limits as shownin Table-5.
Table 4: Characteristics as effluents contsunh:mtedl wiljdl
heavy metal {ons obtained from unit of mineral an
metal proceSSlnglndustry
Cheracteristics Industry situated (haracteristics Tndustry situated i
Gujare! 20m¢ Gujarat 200
R _--——-——-——"—s
Colour Reddish brown | Zin¢ 6.
I S |
pH 54 Lead 059
—— | n
Total hardness | 920 Cadmium 0.16
[ron 0.08 Flouride 0.19
Copper 075 Sulphate 645.20
Table 5: Removal of Toxic Metal ion from the Effluents
fromVarious Nonferrous Minerals and Processing
Industry
Concegtrations of various metal ions (ppm)
Medllons | Unstaed | Alrteament | Affr teatment with
. Euats | \wibat80pH | SOVB-ANSA@t30
effoents o
Indusy | oo 003 Nl N
stuledin | Coppr | 075 i =
Ot | e 680 15 i
Tochma| lead | 09 T o
Cadmum | 016 Ni i
Magoesiom | 86,01 8302 %5
Cldn | 1203 | 1713 =

The research also show that “Mg, Cd and Ca” metal ions

?Jave not been removed from effluents. This may be due to

incomplete dissociation of salts of bivalent metals Mg, Cd

:d CZS in these effluents. The absorption of metal ions ’r:&lso
pends upon the hydrolytic stabili di

s oy ty and ion-exchange
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Driven by the need to encouraging luminescent properties using biofriendly approach, we exclusively report, the
first attempt on a novel rod shaped new smectic ZnO/Glycine (Gly) bionanoconjugate using ecofriendly approach
which displaying luminescent properties via 4-DIACN short azomaterial bearing amine functionalities with
dielectric properties, which play a crucial role in shape control of ZnO/Gly bionanoconjugate and convey unusual
optical properties. Specifically, in our study, for the first time, we used Dynamic light scattering (DLS) is a powerful
method for the determination of small changes in particle sizes. The ZnO/Gly bionanoconjugate were synthesized
by microwave assisted method. The assembly was characterized by (Transmission electron micrograph) TEM,
(Dynamic light scattering) DLS, UV-Vis, FT-IR, and "H NMR spectrometry and liquid crystalline properties has been
characterized by POM (polarizing optical microscope), DSC (differential scanning calorimeter) and high and room
temperature PXRD (powder X-ray diffraction). And also the dielectric measurements have been carried out for the
determination of real and imaginary parts of the permittivity of the newly designed scaffolds. Due to the
existence of fluxional ligands, the hybridized material presents mesomorphic behaviour even for a high content
of inorganic material. These encouraging luminescent properties of hybrid NPs using biological approach which
envisaged to gain more importance in the foreseeable future.
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Abstract

Deoxyribose Nucleic Acid (DNA) is unique to each and every individual and it remains constant throughout the life as it follows the

laws of Mendelian inheritance. However DNA analysis is widely accepted techniques for personal identification. DNA extraction and

isolation from ancient bone samples, degraded body parts etc. is still quite difficult and challenging task for forensic scientist. But new

upcoming technology like nanotechnology will help for analysis of such samples for DNA. Hence, in this review article we are short listed

some of the research articles which used the different nanoparticles for DNA extraction. Where different nanoparticles used for the DNA

extraction were cited and explained in brief.

Keywords: Nanotechnology; Personal Identification; DNA; Forensic; Nanoparticles; Copper nanoparticles; Gold nanoparticles;

Magnetic Nanoparticles

Introduction
Personal Identification Using DNA

Traditionally, personal or forensic identification of human
remains is done on the basis of fingerprint, odontology or skeletal
evidence, facial characteristics, scars, marks, or other special
features. In many cases, the methods available does not prove to be
useful as the extent of putrefaction or destruction of the remains
or decomposition is very high [1]. In the case of mass disasters,
terrorist attacks, traffic accidents, wars, fires, explosions, airplane
crashes defragmented body, highly decomposed body or severely
burnt and other harrowing events personal identification or
forensic identification become very difficult for the investigator
from skeletal remains [2-4]. During decomposition human body
undergoes a series of changes and the rate of degradation may vary
due to factors like climate, bacterial growth, and insect and animal
scavengers [1]. At this time soft tissues do often get destroyed
and dental histories may be absent [2]. In such conditions
Deoxyribo Nucleic Acid (DNA) can prove to be the most useful
source of identification or a good alternative for identification
purposes [2]. Deoxyribose Nucleic Acid (DNA) is responsible for
the genetic inheritance and hence the discovery of double helix

structure of DNA in 1953 triggered the major impact and headed to
remarkable changes in almost all fields of science including forensic
investigations. This understanding has been the foundation for
development of new techniques and methodologies that permits
characterizing each person have individually based on DNA
sequence. DNA is composed of phosphate backbone, deoxyribose
sugar, and nitrogenous base where the phosphate backbone and
deoxyribose sugar remain constant across all individuals, only the
nitrogenous bases distinguishes between each individuals. Hence,
human DNA consists of 99.9 percent sequences approximately
same in each individual only 0.1 percent is found to be different
that is unique to each individual, though the possibility of having
same DNA is about approximately 10-15 between two unrelated
individual [5,6]. These minute differences in human DNA sequences
can be detected and in 1984 first forensic DNA testing was done on
the basis of these differentiations between DNA sequences [7].

In recent years it is largely widespread that, DNA could lead to
personal identification of human remains, namely skeletal remains
in the majority of the cases. DNA sample identification and profiling
play very crucial role in mass disaster and also to identify suspect

Citation: Niha A, Alok P, Pinkesh S, Anand L. Forensic Nanotechnology in Forensic Genetics. Peer Rev ] Foren & Gen Sci 1(2)- 2018. PRJFGS.
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ABSTRACT:

New azo ligand i.e. 3-hydroxy-4-((5-(furan-2-yl)-1,3,4-oxadiazol-2-yl)-2-naphthoic
acid (DAFOBA) was prepared by coupling reaction between the diazonium salt of
2-amino-5-(furan-2-yl)-1,3,4-oxadiazol (AFO) and bon acid (BA). The structure of
azo ligand was characterized on the basis of elemental analyses, NMR, FT-IR and
UV-Vis spectroscopic techniques. Transition metal chelates of prepared azo ligand
have been synthesized and characterized. The structure of metal chelates has
been confirmed by using elemental Analysis along with metal content
determination, FT-IR, reflectance spectra as well as magnetic susceptibility
measurements, Analytical data revealed that all the complexes exhibited 1:2
metal-ligand ratios. Also the biological evaluation of all the synthesized

College, Dakor, Gujarat, India.

(www.jpsbr.org)

INTRODUCTION:

Numerous azo dyes are synthesized and established in
different dyeing as well as other industries. Azo dyes are
have been widely studied recently for the reason that of
their ease of availability, affordable price and some useful
applications ™2, The wider applications of azo dyes results
with several types of the heterocyclic compounds (]
More particularly their versatile application in various
field, such as dyeing textile fiber, food, biomedical studies,
in organic synthesis as well as in high tethnology areas
such as laser, liquid crystalline displays, electro-optical
devise and ink-jet printers, optical recording medium'>*®,
Recently azo metal chelates have been given growing
interest due to their useful biological properties and
enzymatic decolourization field **%,

In previous studies, the one of the authors reported
synthesis and characterization of various metal chelates
containing azo dye compounds and their biological
propertiesm‘m. In the present investigation the synthesis
of azo dyes synthesized by coupling of oxidazole

compounds was carried out,
KEY WORDS: 2-amino-5-(furan-2-yl)-1,3,4-oxadiazol, Bon acid, Dyeing study,
spectral study, Biological activities.

derivative containing furan ring and bon acid. The
transition metal chelates of new azo ligand were prepared
and confirmed using different spectral studies. Also the
biological evaluation was discussed for all synthesized
compounds.

MATERIALS AND METHODS

The elemental contents were determined by
Thermo Finigen Flash1101 EA (ltaly) the metals were
determined volumetrically by Vogel's method "**. To a 100
mg chelate sample, each 1 ml of HCl, H,S0, and HClO,
were added and then 1 g of NaClO, was added. The
mixture was evaporated to dryness and the resulting salt
was dissolved in double distilled water and diluted to the
mark. From this solution the metal content was
determined by titration with standard EDTA solution.
Infrared spectra of the synthesized compounds were
recorded on Nicolet 760 FT-IR spectrometer. NMR
spectrum of DAFOBA was recorded on 60 MHz NMR
spectrophotometer. Magnetic susceptibility measurement
of the synthesized complexes was carried out on Gouy
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Crystal structure, Hirshfeld surface analysis and energy
frame work of 4-chloro phenyl) (p-tolyl) methyl) piperazin-
1-yl) (5H-dipyrido [3, 2-b: 2, 3'-f] azepin-5-yl) methanone,

a novel fused di-pyrido azepin derivative

Sahaj A. Gandhi'", Shreelatha Nair? and Urmila H. Patel?
'Department of Physics, Bhavans Shri I. L. Pandya Arts-Science and Smt. J. M. Shah Commerce
College, Dakor, Gujarat, India
!Department of Physics, Sardar Patel University, Vallabh Vidyanagar, Gujarat, India
sahajg7@gmail.com

Abstract - The title compound, 4-((4-chloro phenyl) (p-tolyl) methyl) piperazin-1-yl) (5H-dipyrido [3, 2-b: 2', 3'-f]
azepin-5-yl) methanone, a di-pyridine fused azepine derivative, C3H,3CINsO, comprises of a central distorted piperazin
ring linking to fused di-pyridine azepine via carbonyl moiety on one side and to methyl phenyl and chloro phenyl rings
assembly on other side. The dihedral angles of 29.07° and 26.29° between the plane of puckered seven membered
azepine ring (C24-C25-C26-C27-C32-N36-C19) with those of two pyridine rings (C19-C20-C21-N22-C23-C24 & C27-
C28-N29-C30-C31-C32) force the fused bi-pyrido azepine ring system to adopt a butterfly shape. The methyl phenyl
ring oriented almost orthogonal to chloro phenyl ring with dihedral angle of 73.57°. Collective contributions of weak
interactions like C-H...N, C-H...Cl, C-Cl...w and along with direction specific =-n stacking interactions contribute to
the molecular stability. The contributions of weak inter molecular interactions are explored by Hirshfeld surface
analysis and 2d fingerprint plots. Energy associated between the molecular pairs is established using ‘Energy frame

work’ analysis.

Keywords — Azepin derivative, Crystal structure, X- ray diffraction, Halogen bond interactions and Hirshfeld surface
analysis

organic molecules [8-12], the present study aims to
investigate
X-ray crystal structure, Hirshfeld surface analysis, 2d finger

I. INTRODUCTION

Azepine is the organic compound with the formula

(CH2)6NH. It is a cyclic secondary amine, a pioneer to
several drugs and pesticides. It is produced by partial
hydrogenolysis of hexamethylene diamine [1]. Azepine
derivatives, amongst the highly exploited heterocyclic
compounds in  pharmaceutical industry are an
antidepressant and anxiolytic typically used in the treatment
of generalized anxiety disorder [2]. Also, some derivatives
of azepane are well known nevirapine anti-HIV drug. The
drug nevirapine is the first human immunodeficiency virus
type 1 (HIV-1) non-nucleoside reverse transcriptase (RT)
inhibitor to reach regulatory approval. One of its derivatives
is also biologically active for secretory phospholipase A2
with anti-inflammatory activity [3-4]. Analysis of
intermolecular interactions using Hirshfeld surface [5-7]
provide a convenient means of quantifying the interactions
within the crystal structure and offering considerable
potential in crystal engineering. As a part of our ongoing
research on X-ray crystallographic investigations of novel

49 | IIREAMV0410945020
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print plot and energy frame work analysis of (4-((4-chloro
phenyl)(p-tolyl)methyl)piperazin-1-yl)(5H-dipyrido [3,2-b:
2',3'-f] azepin-5-yl) methanone. The chemical structure is
shown in Figure 1.

3

Figure 1 Chemical structure of the molecule

© 2018, IIREAM All Rights Reserved.
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Spectroscopic and Optical analysis of Eosin
doped Strontium Tartrate Crystals Grown by
Gel Growth Technique

Sahaj A. Gandhi' and Vimal Joshi**

'Bhavan’s Shri I. L. Pandya Arts-Science and Smt. J. M. Shah Commerce College, Dakor, Gujarat,

India. sahajg7@gmail.com

?Principal, Department of Physics, Shri R.K. Parikh Arts and Science College, Petlad, Gujarat,

India. vsjoshi69@gmail.com

Abstract - Eosin is a molecular organic dye particular interesting for the spectroscopic applications such as

photovoltaic conversion devise and also used in pharmaceutics. Compounds of tartaric acid find several practical

applications in science and technology. In the present investigations eosin dye has been added to strontium chloride

supernatant solution to grow strontium tartrate crystals by single diffusion reaction silica gel technique. The growth

conditions were optimized by varying the parameters such as pH, concentration of gel, gel setting time and

concentration of reactants. Crystals having shiny pink color and sphere-shaped morphology were grown within silica

gel column. The functional group of the dye doped strontium tartrate crystals were found by FTIR analysis. The UV-

Vis spectrum of strontium tartrate crystals have been revealed that by adding systematically eosin dye in strontium

tartrate, optical properties of the grown crystals changed.

Keywords —Eosin dye, FTIR, Gel technique, Strontium tartrate, Single crystal growth and UV

I. INTRODUCTION

In recent years, a number of practical applications in the
field of optoelectronics, a great deal of interest has been
shown in the study of the optical behavior of various
materials [1-3]. Tartaric acid work as an ignoble for the
growth of novel materials because of the presence of two
hydroxyl and carbonyl groups in tartaric acid permits the
ready incorporation of monovalent, divalent or trivalent
metal ions [4]. Tartrate single crystals show many
interesting physical properties such as ferroelectric,
piezoelectric, dielectric, optical and other pertinent
characteristics. They are used for non-linear optical devices
based on their optical second harmonic generation and
optical transmission characteristics. They are also used for
fabrication of crystal oscillators, resonators and controlled
laser emission [5-9]. Among the several tartrate
compounds, strontium tartrate has received greater attention
on account of its ferroelectric, nonlinear optical and
spectral characteristics [10-13]. A series of pure and mixed
single crystals, as well as polycrystalline materials have
been grown by several researchers with the aim of
identifying new materials for industrial and engineering
applications point of view. Currently, great attention has
been developed to grow doped crystals and effects of
dopants on various properties of single crystals with the

354 | IJREAMV0410642080

DOI : 10.18231/2454-9150.2018.0743

aim of identifying innovative materials for application
purposes [14]. Dyes are being used by a large number of
industries for different purposes such as dyeing, printing,
cosmetics, pharmaceuticals, leather and fluorescent
pigment. These are done in order to color their products
and make their appearance more attractive. Eosin Y is a
pink water soluble acid dye (anionic dye) which also shows
yellow-green fluorescence and with the wavelength of
maximum absorbance. In the present study, single crystals
of pure and eosin-Y dye doped strontium tartrate crystals
were grown by the single diffusion gel technique. Optimum
growth conditions were determined by varying gel
concentration, pH, gel setting time and concentration of
reactants. The grown crystals were characterized by FTIR
spectral and UV-Vis spectrum. The results obtained are
reported and discussed herein.

Il. MATERIALS AND METHOD

The anionic dyes used in this study were eosin Y and eosin
B. Molecule structure of the dye is shown in Fig. 1. The
dye eosin yellow and eosin blue were obtained from Merck,
Germany. Stock dye solutions were prepared by dissolving
1.00 g of dyes in 1 L of double distilled water. All working
solutions were prepared from the stock solutions by further
dilution.

© 2018, IJIREAM All Rights Reserved.
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The title compound, C;sH4BrN;Os, is a novel halogen (Br) substituted
hydrazine derivative. The hydrazine derivatives were the group of compounds
with the general structure, R R,C—=NNH, (Uppal et al., 2011), with the central
RC=NNH, moiety bridging two different groups on both sides. An all-trans
configuration of the backbone (RC=NNH,) results in an extended molecular
conformation. The dihedral angle between the 5-bromo-2-methoxyphenyl ring
and the nitrophenyl ring is 4.4 (3)°. Intramolecular N—H- - -O interactions form
S(6) graph-set motifs, while C—H---O and C—H- - -N interactions form S(5)
graph-set motifs. Symmetry-related molecules are linked by C—H---O inter-
molecular interactions forming an R(10) graph-set motif. There are nearly face-
to-face directional specific 7—m stacking interactions between the centroids of
the nitrophenyl ring and the benzene ring of the 5-bromo-2-methoxy group
[centroid—centroid distance = 3.6121 (5) A and slippage = 1.115 A], which also
contributes to the molecular packing. The Hirshfeld surface analysis was
performed in order to visualize, explore and quantify the intermolecular
interactions in the crystal lattice of the title compound.

1. Chemical context

Hydrazine and its derivatives have attracted much attention
due to their synthetic potential for organic and inorganic
chemical reactions and diverse useful properties (Levrand et
al., 2007; Li et al., 2011). Hydrazine-based coupling methods
are used in medical biotechnology to couple drugs to targeted
antibodies, e.g. antibodies against a certain type of cancer cell
(Wu et al., 2005). Hydrazine possesses diverse biological and
pharmacological properties, such as antimicrobial, anti-
inflammatory, analgesic, antifungal, antitubercular, antiviral,
anticancer, antiplatelet, antimalarial, anticonvulsant, cardio-
protective, antihelmintic, antiprotozoal (Rollas & Kiiciikgiizel,
2007), antitrypanosomal and antischistosomiasis (Narang et
al., 2012). These compounds contain a C=N bond, which is
conjugated with a lone pair of electrons of the functional N
atom (Corey & Enders, 1976). The N atom of the hydrazine is
nucleophilic and the C atom has both an electrophilic and a
nucleophilic nature (Corey & Enders, 1976). The a-hydrogen
of hydrazine is more potent than that of acidic ketones
(Belskaya et al., 2010). The combination of hydrazine with
other functional groups results in new compounds with unique
physical and chemical characteristics (Xavier et al., 2012).
Owing to their biological and pharmacological properties,

Acta Cryst. (2018). E74, 1239-1243
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Indian Literature in English has traveled far to accomplish its present magnificence and
glory. The anecdotal worries of female writers investigate the universe of females, their
sufferings as casualties of male authority; they likewise express social, financial and political
changes in Indian culture. Amongst female authors, Nayantara Sahgal has earned a
different space for their specific consideration towards mental understanding and existential
concerns. The new age of essayists discussed the self-acknowledgment of woman. The
high class, taught, sensible women moved toward becoming hero in her novels. Their
women were new class of women whose lives were not pervaded by issues of share or
neediness. Nayantara Sahgal's women characters are the casualties of a male-commanded
society. In her novels men are not generally heathens or oppressors. She investigates the
character of the oppressor and demonstrates a comprehensive way to deal with the issues
of women through her novels. An endeavor has been made through this paper about the
status of Indian woman in the compositions of Nayantara Sahgal in which they speak to new
ethical quality, as indicated by which female isn't to be taken as a negligible toy, a question
of desire and passing delight, yet man's equivalent and regarded accomplice. Nayantara
Sahgal's female characters without a doubt uncover their women's activist belief system.
This paper looks to analyze picture of female character in A Time To Be Happy (1957), This

Time of Morning (1965), The Day in Shadow (1971) and Mistaken Identity (1988)

Nayantara Sahgal developed as a standout amongst the
hugest voices in the domain of Indian English fiction. Women
who are aware of their enthusiastic needs and make progress
toward self-satisfaction dismissing the current customs and
social set-up and ache for a more liberal and capricious
lifestyle finds their place in the novels of Nayantara Sahgal.
Her novels depict females trampled and abused in light of their
reliance upon men and the nerve racking knowledge they need
to look in their battle to leave the servitude and remain
individually feet. The hardship and enduring engaged with
battling against a built up request, the breaking knowledge of
separation and the resultant distance among guardians and
kids frame the topical worry of Sahgal's novels.

Sahgal's novels: A Time to be Happy (1957), This Time of
Morning (1965), The Day in Shadow (1971), Mistaken Identity
(1988) depicts the sensibility of female, how a female watches
out at herself and her issues. She feels that female should
endeavor to comprehend and acknowledge herself as a person
and not similarly as a member to some male life. In her novels
females speak to various types of ideals. They don't endure yet
keep up their position. The novels of Sahgal discuss females
who are mistreated by marriage, by political conditions, by
mishaps of history. The vast majority of her females characters
have additional conjugal association with at least one than one
individual. Her females are casualties of a regular society
which does not allow females to attest their rights relating to
their individual opportunity. Females who feel baffled either
due to conjugal disharmony or depression in life is appeared to
enjoy social or religious exercises.

In Sahgal's tale A Time to be Happy (1957), Maya is a
female who attempts to submerge her misery and
disappointment in social work and religion. Sahgal is

RRIJM 2015, All Rights Reserved

profoundly worried about the disappointment of conjugal
connections and the depression of living; subsequently the
vast majority of her females remarry. Maya is a quiet
unfortunate casualty at the sacrificial table of marriage.
Sahgal's females characters endure in light of the fact that they
decline to submerge their uniqueness and stick to their own
personality no matter what. Maya endures on the grounds that
she declines to lose her personality. Sahgal demonstrates her
intense familiarity with the reliant status of females in the public
eye. A Time to be Happy investigates females' scan for
independence both inside marriage as equivalent accomplices
and without it as person.

Because of lacking affection between the couple, Maya
stays childless, which is additionally a reason for her
despondency? Maya is a quiet casualty of the result of
marriage. She has stood up for herself from getting to be tame
and meek housewife. Maya as well as endure in light of the
fact that they decline to lose their character. Ammaji is a
delegate of the more established age while Maya has a place
with the change time frame. Sahgal demonstrates her intense
attention to the needy status of females in the public arena.
She knows about the binding job of marriage as an
organization for females. A Time to be Happy investigates
females' scan for singularity both inside marriage as equivalent
accomplices and without it as a person. For Maya, marriage
was destined from the earliest starting point, primarily by virtue
of the contradictory identities of her better half and herself. The
accompanying statement underpins the equivalent:

She had the cool virtue of the eucalyptus, as
contrasted and his unrestrained gulmohur. She was
the mirror - smooth lake to his surging cascade.( (A
Time to be Happy,42)
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“Education should be imparted with a view to the type of sociery
that we wish to build. We are working for a mudc"r.n democracy
Built on the values of hunan dignity and cquulir_y.‘ Ihc.\:c are only
ideals: we should make them living force. Qur vision of the future
should include these great principles.”

.“

Dr.Sarvapalli Radhakrishnan
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Abstract

A novel structurally simple calix[4]arene attached 1-aminoanthraquinone associated lower rim
calix[4]arene conjugate was synthesized and has been used as turn on/off/on fluorescence probe
for Mn**, Cr*" and F. This chelation enhanced fluorescence - photoinduced electron transfer
(CHEF-PET) based TAAC probe has been applied for its analytical application in real samples
such as Mn?* from blood serum, Cr** and F~ from industrial effluent with 94 - 99 % recovery.
The limit of detection of this sensor is found to be 11 nM for Mn?*, 4 nM for Cr** and 19 nM for
F with the concentration range of 0-120 nM. Further, we report an easy-to-use, low cost and
disposable paper-based sensing device for rapid chemical screening of Mn?*, Cr®* and F. The
device comprises fluorescent sensing probes embedded into a nitrocellulose matrix where the
resonance energy transfer phenomenon seems to be the sensing mechanism. It opens up new
opportunities for simple and fast screening in remote settings where sophisticated
instrumentation is not always available. The MOPAC-2016 software package has been used to
optimize the TAAC using PM7 well established method and calculates the HOMO-LUMO
energy band gap for structure TAAC and TAAC with Mn®*, Cr** and F ion based structures.

Key Words: calix[4]arene, PET,CHEF, paper based analytical device, computational study
1. Introduction
The expansion of molecular receptor for revealing of cations, anions and neutral molecules is an

entrenched area in contemporary chemistry because of their gigantic analytical application in
1|Page
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Luminescent behavior of pyrene-allied calix[4]arene for highly pH
selective recognition and determination of Zn?*,Hg** and I via
CHEF-PET mechanism: Computational experiment and paper
based device

Pinkesh G. Sutariya® , Heni Soni®, Sahaj A Gandhi®, Alok Pandya*

In this article, we have reported for the first time a novel CHEF-PET fluorescence sensor L, based on calix[4]arene
containing four pyrene groups as binding sites which is highly selective and sensitive towards zn>*, Hg®* and I'. This
fluorescence probe has been synthesized, characterized by emission study, UV-vis titration, ‘H NMR spectroscopy and ESI-
MS investigation. The linear concentration range at pH 7 of L for Zn**, Hg*" and I is 0-135 nM, 0-140 nM and 0-120 nM
respectively with the detection limit of 6.43 nM for Zn>*, 2.94 nM for Hg”* and 20.93 nM for I'. The binding ability was
determined through benesi-hildebrand equation which was found to be 7.535 x 10° M™ for Zn**, 9.001 x 10* M™ for Hg”*
and 8.139 x 10° M for I'. Further, we report an easy-to-use, low cost and disposable paper-based sensing device for rapid
chemical screening of Zn**, Hg”* and I'. The device comprises luminescent sensing probes embedded into a cellulose matrix
where the resonance energy transfer phenomenon seems to be the sensing mechanism. It opens up new opportunities for
simple and fast screening in remote settings where sophisticated instrumentation is not always available. The MOPAC-
2016 software package has been used to optimize the L using PM7 well established method and calculates the HOMO-
LUMO energy band gap for structure L and L with Zn**, Hg”* and I"ion based structures. The molecular docking study has

been carried

1. Introduction

At present, the scientific community is taking much interest in
a large and mature family of supramolecular chemistry having
cyclodextrins, cucurbiturils, cryptands, crownethers and
calixarenes as family members. Among them, caIixarenesl, a
methylene bridged cyclic oligomer of phenol, has drawn a
great attention due to its flexible arrangement. There are
variety of calixarene derivatives but calix[4]arene has been
found to be outstanding platform as the host molecule
because it can provide the space adequate in the realm of
host-guest chemistry and can be excellent and versatile
ionophore. Calix[4]arene can be modified by functionalizing at
upper and lower rim of it which turns it into an effective host
compound for a wide variety of guest molecules such as
cations, anions and neutral molecules with well-defined
binding core””.

Considerable efforts have been done on exploring efficient and
economic artificial molecular receptor for targeted cations,
anions and neutral molecules recognition and sensing through

a*Department of Chemistry, bDepartment of Physics, Bhavan’s Shree I.L.Pandya
Arts-Science and Smt. J.M.Shah Commerce College,
Sardar Patel University, V. V. Nagar :388120, Gujarat, India.

c Department of Physical Sciences, Institute of Advanced Research

Gandhinagar :382426, Gujarat, INDIA

E-mail: pinkeshsutariya@gmail.com

This journal is © The Royal Society of Chemistry 20xx

out using HEX software.

direct visual observation. To sense an ion, a chemosensor
should be more cost-effective.
Fluorometry technique fulfills all these criteria and a

selective, rapid and

chemosensor based on fluorescence acts as an attractive host
molecule. The calix[4]arene based fluorescent chemosensor
possesses mainly two parts i.e. an ionophore which is
responsible for guest ion binding and a fluorophore
responsible for signal transduction. The mechanism of
fluorescence involved in calix[4]arene system is mainly
photoinduced (PET)G‘S, fluorescence
resonance energy transfer (FRET)” ~~, photoinduced charge
transfer (PCT)H’B, metal-ligand charge transfer (MLCT)14,
proton transferls, formation of an excimer®® and chelation-
enhanced fluorescence (CHEF)17 for the molecular recognition.
Among various transition metals, Zn** is the second most
abundant transition metal ion in human body after iron. It is
very essential element in many biological processes such as
protein synthesis, neural transduction, gene transcription,
immune functions, brain function and pathology and
mammalian reproduction. Failure to maintain zinc homeostasis
causes alzheimer’s disease, epilepsy, low blood sugar, ischemic
stroke and infantile diarrhea’®?°. The detection of heavy
metals is receiving ever-increasing attention by researchers
nowadays. Mercury is considered as one of the most notorious
toxic metals to environment which causes severe neurotoxic,
genotoxic and immunotoxin effects and thus poses severe risk

transfer
9-11

electron
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A new fluorescence sensor, namely, TDPC, which is composed of a pyrene group connected to
calix[4]arene as the fluorogenic unit, has been synthesized, characterized and analyzed with regard to
its selective sensing ability for As®* (0-150 nM), Nd** and Br~ (0-120 nM), with detection limits of
11.53 nM, 0.65 nM and 11.25 nM, respectively. The binding constant (K;) was found to be 7.842 x 10 M~!
for As®*, 6.877 x 108 M~! for Nd** and 6.311 x 108 M~ for Br~. Furthermore, we report an easy-to-use,
low-cost and disposable paper-based sensing device for rapid chemical screening of As**, Nd** and
Br~. The device comprises a luminescent sensing probe embedded in a cellulose matrix in which
resonance energy transfer seems to be the sensing mechanism. It opens up new opportunities for
simple and fast screening in remote settings where sophisticated instrumentation is not always available.
The MOPAC2016 software package was used to optimize TDPC using the well-established PM7 method,
and the HOMO-LUMO energy band gap was calculated for TDPC and TDPC with structures based

Received 13th July 2018, on As®*, Nd** and Br~ ions. To determine the influence of different metal ions on TDPC, a molecular

Accepted 22nd November 2018 docking study was carried out using HEX software. Furthermore, to assess its analytical applicability, the
prepared sensor was successfully used for the analysis of two different real samples (an industrial soil
sample for Nd*" and industrial waste water for As** and Br7) to validate the proposed method, with

recoveries of ions of 95-99%.

DOI: 10.1039/c8nj035064g

rsc.li/njc

its interaction with enzymes in human metabolism. Arsenic

Published on 23 November 2018. Downloaded by University of Kansas on 1/21/2019 11:39:57 AM.

1. Introduction

The design and development of a reliable and economic
molecular receptor for the detection of cations, anions and
neutral molecules by direct visual observation is an intriguing
feature of modern science. Because of the increasing use of
toxic metals in numerous fields, it is essential to manufacture a
sensor that can detect toxic metals. As arsenic compounds are
known to be toxic to humans and animals, they have proved to
be an issue of global concern. Although arsenic compounds are
present in different chemical forms in groundwater, such
as arsenite (AsO, ", As®*) and arsenate (HAsO,>", As™), As®" is
50 times more toxic than any other form of arsenic because of
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causes several major health hazards including dermal changes,
respiratory, cardiovascular, gastrointestinal and carcinogenic
effects, etc. and may even cause liver, bladder and lung cancer.
West Bengal (India) and Bangladesh, together with 20 other
nations worldwide, are affected by arsenic contamination,
mostly in drinking water, which is spreading rapidly through
groundwater.' Although neodymium is the second most
abundant rare earth element, its content in the human body
is quite small, and it can adversely affect certain body parts.
In nature, it is found in minerals such as monazite and
bastnasite. However, although neodymium compounds are less
toxic, neodymium dust and salts are irritating to the eyes and
can affect the liver and cause lung embolisms. In addition,
neodymium is used in the development of permanent magnets
that are used in microphones, professional loudspeakers,
headphones and computer hard disks. It is used for coloring
glass to make goggles for welders and glassblowers. Furthermore,
neodymium acts as an anticoagulant, especially when given
intravenously.* In the same way as cations, anions need to be
detected rapidly using chemosensors owing to their importance in
the fields of chemical, biological and environmental sciences.

New J. Chem., 2019, 43, 737-747 | 737
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Abstract

A novel structurally simple calix[4]arene attached 1-aminoanthraquinone associated lower rim
calix[4]arene conjugate was synthesized and has been used as turn on/off/on fluorescence probe
for Mn**, Cr*" and F. This chelation enhanced fluorescence - photoinduced electron transfer
(CHEF-PET) based TAAC probe has been applied for its analytical application in real samples
such as Mn?* from blood serum, Cr** and F~ from industrial effluent with 94 - 99 % recovery.
The limit of detection of this sensor is found to be 11 nM for Mn?*, 4 nM for Cr** and 19 nM for
F with the concentration range of 0-120 nM. Further, we report an easy-to-use, low cost and
disposable paper-based sensing device for rapid chemical screening of Mn?*, Cr®* and F. The
device comprises fluorescent sensing probes embedded into a nitrocellulose matrix where the
resonance energy transfer phenomenon seems to be the sensing mechanism. It opens up new
opportunities for simple and fast screening in remote settings where sophisticated
instrumentation is not always available. The MOPAC-2016 software package has been used to
optimize the TAAC using PM7 well established method and calculates the HOMO-LUMO
energy band gap for structure TAAC and TAAC with Mn®*, Cr** and F ion based structures.

Key Words: calix[4]arene, PET,CHEF, paper based analytical device, computational study
1. Introduction
The expansion of molecular receptor for revealing of cations, anions and neutral molecules is an

entrenched area in contemporary chemistry because of their gigantic analytical application in
1|Page
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Literary Aesthetics and Ethnicity in Fictions of
Bharati Mukherjee

Hardik S. Bhatt
Research Scholar

Abstract

The term ethnicity has its own values and importance in literature and society. It is debated and used with
different dimensions. It is also used in a large scale in fictions in English literature. United States of
America is a continent where authors used ethnicity in their works. One of them, is Bharti Mukherjee, an
Indian origin who also wrote on ethnic issues through her fictions. This article intends to study literary
aesthetics and ethnicity in context to selected fictions of Bharati Mukherjee. Jasmine, The Tigher's
Daughter,Wife and Darkness are mainly studied with a view to assess the level of literary aesthetics and
ethnicity for the purpose of this study. The method of study is critical literary analysis of aspects concern
to the selected fictions. To conclude, the power conflict operating between different ethnic groups,
change of attitudes towards ethnicities, rhetoric of ethnicity, self-repositioning, travel as a metaphor,
autobiographical elements, deterritorialization, realism, violence and aesthetics of the ethnic female

literary tradition are evaluated in her fictions.
Key Words: Literary aesthetics, ethnicity, self-repositioning, deterritorialization, realism.
Introduction

The critical theorists agree with connection between literature and aesthetics. These two disciplines are
some times observed as indirectly associated with each other in literature. It is also argued that aesthetic
of literature one must avoid emphasizing only incentre textual properties such as figurative language,
imagery and so forth. The surface meaning should also not be given priority and, finally, the debate about
literary aesthetics should never be reduced to mere perspectives of plot and character. These areas can be
congenial to the literary critics but one has to admit that there exists an overlapping of critical views over
aesthetic ones. One possible connection between literature and aesthetics is when literary works are
treated as objects of aesthetic appraisal and such appraisal is promoted through them. This idea helps to
resist the reduction of literature to something else such as ethics or pure philosophy. But if literature rests
within the limits of the idea of literature as art and adheres to the conception of literary works as having
distinctive characteristics in contrast with other art works, then an aesthetics of literature is possible.

The word 'ethnicity’ is derived from the older adjective and noun form ‘ethnic," which in turn can be
traced to the Greek word"Ethnikos". In the Greek Bible, ethnikos refers to non-Israelites orgentiles. In the
Christian era (after the fourteenth century) ‘ethnic"came to be defined as "pagan, heathen or non-

Christian." Only in the mid - nineteenth century did the more familiar meaning of ethnic as 'peculiar to a

IJRAR19J2722 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 1144
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Co (II) Complex of 1-(2-hydroxy-4-methoxyphenyl)ethanone has been synthesized and crystallized as
solvates. The crystallization solvents used are B-picoline and pyridine. However, from B-picoline the
metal complex crystallized without solvent as Co[(CgHgO3)]2(A) in monoclinic space group P2;/c with
lattice parameters a = 6.576(1)A, b=11.6897(18)A, c=10.8788 (17)A, =97.124 (2)° and Z=4. From
pyridine, complex crystallizes with two solvent molecules as Co[(CgHg03)2(C5HsN)2](B) in the monoclinic
space group C2/c with Z=4 and lattice parameters as a = 17.698(2)A, b= 14.4312(16),&, c= 10.8803(12)A,
and = 116.94(2)°. In both unsolvated (A) and solvated (B) complexes Co occupies the special position
(000). In solvated complex (B) the nitrogen (Nj, N2) and carbon (Cy3, C15) of both the solvent pyridines lie
on symmetry axis along with Co thereby generating other half of both the pyridines symmetrically. In
unsolvated complex (A), molecular geometry around Co is distorted tetrahedral with Co coordinating to
all four oxygens of bidentate ligand (Paeonol) forming a pseudo square planer configuration where as in
the solvated complex (B) Co forms a pseudo square planer configuration along with nitrogens of the
solvent pyridines occupying apexial position to complete the octahedral sphere. Similarities and dif-
ferences in the molecular packing of unsolvated and solvated Co complex are established through the
investigation of qualitative and quantitative contribution of intermolecular interactions using Hirshfeld
surface and energy frame work analysis. The quantitative contributions of each intermolecular interac-
tion towards molecular stability reveals comparatively higher value of energy (negative) for the solvated
complex (B) than those of unsolvated complex (A) highlighting the significant contributions of solvent
molecule in molecular stability.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

dependent manner [1]. The use of transition metal complexes of
organic ligand molecule as promising therapeutic compounds has

The presence of solvent in the lattice drastically influences the
molecular packing. Different crystallographic environments
enforce the molecule to crystallize in different space group leading
to different packing mode. Paeonol, a herbal medicine found a place
in medicine in Asian countries since ancient times, due to its
analgesic, anti-pyretic, anti-inflammatory, antihypertensive and
antibacterial properties and also used in the treatment of arthritis
and collagen-induced human blood platelet aggregation in a dose-
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become more and more pronounced due to the wider and diver-
sified biological spectrum of the metal complex compare to free
ligand [2—4]. In this paper, we focus to the geometry of Co complex
of a novel Paeonol derivative in two different unsolvated and sol-
vated crystallographic environments. In unsolvated complex, metal
Co observed to form a distorted tetrahedral geometry whereas the
presence of solvent in the lattice of solvated complex, directly
participating in coordination with metal Co, thereby compelling
metal Co to form a stronger octahedral coordination sphere
resulting in comparatively stronger packing of solvated complex
than the unsolvated one. Both the structures are worked out by X-
Ray crystallography. Differences in the molecular structure in terms
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Abstract: The title molecule, 1-[3-(6-bezyloxy-2-hydroxy-4-methyl-cyclohexa-2, 4-dienyl)-5-phenyl-4, 5-dihydro-pyra-
zol-1-yl]-propan-1-one was synthesized and characterized by FTIR, 'H NMR, '*C NMR and single-crystal X-ray
diffraction technique. The optimized geometry is calculated using density functional theory (DFT). A good linear cor-
relation was observed between experimental data and theoretical structural parameters (DFT). Predicted vibrational fre-
quencies were assigned and compared with the experimental IR spectra and they support each other. To determine
conformational flexibility and hence to predict the stable geometry, potential energy scan of the molecule was obtained
with respect to selected degree of freedom about O18—C19 torsional angle varied from — 180° to + 180° in steps 20°.
NBO analysis was carried out for the molecule to check possible hydrogen bond interactions to correlate with those of
X-ray data. Molecular stability is mainly due to weak but collective contributions of significant nonconventional C-H...m,
n—n and C—H...O-type hydrogen bond interactions and those interactions also quantified by Hirshfeld surface analysis. The
thermal stability of the compound was determined with the aid of thermo-gravimetric analysis and differential thermal
analysis. The molecular docking study was carried out against the title molecule with SDBM protein receptor active sites.

Keywords: Pyrazol; Single-crystal XRD; DFT; Conformational analysis; Hirshfeld surface; Molecular docking
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1. Introduction properties and exhibit excellent characteristics of blue

photoluminescence, fluorescence and electroluminescence

Pyrazoline derivatives, prominent nitrogen containing
heterocyclic compound, found to possess antidepressant
[1], antioxidant [2], anti-inflammatory [3], anticonvulsant
[4], antimicrobial [5], antiviral [6], monoamine oxidase
(MAO-A and MAO-B) inhibitors [7] and anticancer [8]
activities. Current literature reveals that some of aryl-
pyrazoline possess non-nucleoside HIV-1 reverse tran-
scriptase inhibitory activity and used in formation of pes-
ticide products, intermediates as industrial products and in
the development of drug enhancement [9-17]. Pyrazoline
derivatives with a phenyl group possess good film-forming

*Corresponding author, E-mail: sahajg7 @gmail.com

Published online: 07 February 2019

properties. Looking toward the significance of pyrazoline
derivatives and as a part of our ongoing research work on
X-ray crystallographic investigations and quantum chemi-
cal computational studies and their theoretical calculations
[18-22] prompted us to synthesize a novel significant
pyrazoline derivative, 1-[3-(6-Bezyloxy-2-hydroxy-4-
methyl-cyclohexa-2,4-dienyl)-5-phenyl-4, 5-dihydro-pyra-
zol-1-yl]-propan-1-one and characterized spectroscopically
using IR, NMR technique and by single-crystal X-ray
diffraction study.

Literature survey revealed that the degree of accuracy of
DFT methods is comparatively higher in reproducing the
experimental values in terms of geometry, dipole moment,
vibrational frequency, etc. [23-29], than the other methods.
The present study aims to investigate the optimized

© 2019 IACS
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ARTICLE INFO ABSTRACT

Keywords:
calix[4]arene

A calix[4]arene conjugate bearing 1-aminoanthraquinone with amide linkage (L) has been synthesized and
characterized, and its ability to recognize three most important essential ions, viz., La®™, Cu?" and Br~ has been
PET addressed by fluorescence technique. L shows a minimum detection limit 0.88 nM for La®**, 0.19 nM for Cu®**
Paper bas'.ed analytical device and 0.15nM for Br™. The sensor based on (L) exhibits the working concentration range 5-120 nM for (La®+,
Computational study Cw?* and Br-) with their binding constant(Ks) 10.21 x 108M~'(La3*), 7.04 x 108M~'(CuZ"),
7.96 x 108M ! (Br ™). Further, we report an easy-to-use, low cost and disposable paper-based sensing device for
rapid chemical screening of La®>*, Cu®>* and Br~. The device comprises luminescent sensing probe embedded
into a nitrocellulose matrix where the resonance energy transfer phenomenon seems to be the sensing me-
chanism. The MOPAC-2016 software package has been used to optimize the L using PM7 popular method,
analysed heat of formation which is —262.5572 kcals/mole and also determined the HOMO-LUMO energy band
gap for L and composite of La®*, Cu?* and Br~ with L. Furthermore, to assess its analytical applicability the
prepared sensor was successfully applied for determination of three different real samples (soil samples for La®*,
blood serum for Cu®* and industrial water for Br ™) for validation of proposed method by recovery of ions with

94-99%.

1. Introduction

The recognition of cations, anions and molecular species has be-
come the exciting areas of modern-day research significant to the re-
ceptor strategy and development. Among all lanthanoids metals, lan-
thanide has characteristic photo physical and electronic properties
which, coupled with the inadequacy of these rare earths in living sys-
tems, can afford new insights in the biological and therapeutic fields
[1,2]. Transition metal ions play a very important role in many fun-
damental biological processes. Copper is the third most abundant
transition metal of the human body which assist as a cofactor by taking
an active part in a large range of enzymes and its importance may be
recognized to its redox nature [3-7]. Anions play many important roles
in biological systems, the environment and in industrial applications.
The biological essentiality of bromide for basement membranes as-
sembly and tissue development have been recently revealed [8].
Moreover, several studies have been demonstrated its low degree of
toxicity and reduced toxicological concern in nutrition [9]. However, it

* Corresponding author.
E-mail address: pinkeshsutariya@gmail.com (P.G. Sutariya).

https://doi.org/10.1016/j.jlumin.2019.04.029

has also been reported in the literature that bromide, which is ubiqui-
tously found in water, is a key matrix component in oxidative water
treatment processes as it can promote the formation of undesired
compounds [10]. Numerous methods have been established for the
detection of La®*, Cu®>* and Br~ individually but none of these tech-
niques are amenable to real-time analysis, also they are expensive in
terms of reagent consumption, cost of instrumentation, and time-con-
suming procedures with high detection limits. In contrast, fluorescent
chemical sensors provides real-time analysis, no expensive reagents,
low cost of instrumentation and accessibility. The mechanism of
fluorescent chemical sensor depends upon binding with molecular ions
which can be either fluorescence quenching or fluorescence enhance-
ment. Designing of molecular receptor is a crucial aspect of this tech-
nique. The more number of aromatic fluorophores in the locality, the
more they come adjacent enough to create van der waals contact with
I1- IT stacking. This route of recognition comprises an ion sensing unit
(ionophore) which is allied with a fluorophore whose photophysical
properties are disturbed during the recognition process, producing

Received 18 September 2018; Received in revised form 9 April 2019; Accepted 15 April 2019
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Luminescent behavior of pyrene-allied calix[4]arene for highly pH
selective recognition and determination of Zn?*,Hg** and I via
CHEF-PET mechanism: Computational experiment and paper
based device

Pinkesh G. Sutariya® , Heni Soni®, Sahaj A Gandhi®, Alok Pandya*

In this article, we have reported for the first time a novel CHEF-PET fluorescence sensor L, based on calix[4]arene
containing four pyrene groups as binding sites which is highly selective and sensitive towards zn>*, Hg®* and I'. This
fluorescence probe has been synthesized, characterized by emission study, UV-vis titration, ‘H NMR spectroscopy and ESI-
MS investigation. The linear concentration range at pH 7 of L for Zn**, Hg*" and I is 0-135 nM, 0-140 nM and 0-120 nM
respectively with the detection limit of 6.43 nM for Zn>*, 2.94 nM for Hg”* and 20.93 nM for I'. The binding ability was
determined through benesi-hildebrand equation which was found to be 7.535 x 10° M™ for Zn**, 9.001 x 10* M™ for Hg”*
and 8.139 x 10° M for I'. Further, we report an easy-to-use, low cost and disposable paper-based sensing device for rapid
chemical screening of Zn**, Hg”* and I'. The device comprises luminescent sensing probes embedded into a cellulose matrix
where the resonance energy transfer phenomenon seems to be the sensing mechanism. It opens up new opportunities for
simple and fast screening in remote settings where sophisticated instrumentation is not always available. The MOPAC-
2016 software package has been used to optimize the L using PM7 well established method and calculates the HOMO-
LUMO energy band gap for structure L and L with Zn**, Hg”* and I"ion based structures. The molecular docking study has

been carried

1. Introduction

At present, the scientific community is taking much interest in
a large and mature family of supramolecular chemistry having
cyclodextrins, cucurbiturils, cryptands, crownethers and
calixarenes as family members. Among them, caIixarenesl, a
methylene bridged cyclic oligomer of phenol, has drawn a
great attention due to its flexible arrangement. There are
variety of calixarene derivatives but calix[4]arene has been
found to be outstanding platform as the host molecule
because it can provide the space adequate in the realm of
host-guest chemistry and can be excellent and versatile
ionophore. Calix[4]arene can be modified by functionalizing at
upper and lower rim of it which turns it into an effective host
compound for a wide variety of guest molecules such as
cations, anions and neutral molecules with well-defined
binding core””.

Considerable efforts have been done on exploring efficient and
economic artificial molecular receptor for targeted cations,
anions and neutral molecules recognition and sensing through
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out using HEX software.

direct visual observation. To sense an ion, a chemosensor
should be more cost-effective.
Fluorometry technique fulfills all these criteria and a

selective, rapid and

chemosensor based on fluorescence acts as an attractive host
molecule. The calix[4]arene based fluorescent chemosensor
possesses mainly two parts i.e. an ionophore which is
responsible for guest ion binding and a fluorophore
responsible for signal transduction. The mechanism of
fluorescence involved in calix[4]arene system is mainly
photoinduced (PET)G‘S, fluorescence
resonance energy transfer (FRET)” ~~, photoinduced charge
transfer (PCT)H’B, metal-ligand charge transfer (MLCT)14,
proton transferls, formation of an excimer®® and chelation-
enhanced fluorescence (CHEF)17 for the molecular recognition.
Among various transition metals, Zn** is the second most
abundant transition metal ion in human body after iron. It is
very essential element in many biological processes such as
protein synthesis, neural transduction, gene transcription,
immune functions, brain function and pathology and
mammalian reproduction. Failure to maintain zinc homeostasis
causes alzheimer’s disease, epilepsy, low blood sugar, ischemic
stroke and infantile diarrhea’®?°. The detection of heavy
metals is receiving ever-increasing attention by researchers
nowadays. Mercury is considered as one of the most notorious
toxic metals to environment which causes severe neurotoxic,
genotoxic and immunotoxin effects and thus poses severe risk

transfer
9-11

electron
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A calix[4]arene conjugate bearing 1-aminoanthraquinone with amide linkage (L) has been synthesized and
characterized, and its ability to recognize three most important essential ions, viz., La®™, Cu?" and Br~ has been
PET addressed by fluorescence technique. L shows a minimum detection limit 0.88 nM for La®**, 0.19 nM for Cu®**
Paper bas'.ed analytical device and 0.15nM for Br™. The sensor based on (L) exhibits the working concentration range 5-120 nM for (La®+,
Computational study Cw?* and Br-) with their binding constant(Ks) 10.21 x 108M~'(La3*), 7.04 x 108M~'(CuZ"),
7.96 x 108M ! (Br ™). Further, we report an easy-to-use, low cost and disposable paper-based sensing device for
rapid chemical screening of La®>*, Cu®>* and Br~. The device comprises luminescent sensing probe embedded
into a nitrocellulose matrix where the resonance energy transfer phenomenon seems to be the sensing me-
chanism. The MOPAC-2016 software package has been used to optimize the L using PM7 popular method,
analysed heat of formation which is —262.5572 kcals/mole and also determined the HOMO-LUMO energy band
gap for L and composite of La®*, Cu?* and Br~ with L. Furthermore, to assess its analytical applicability the
prepared sensor was successfully applied for determination of three different real samples (soil samples for La®*,
blood serum for Cu®* and industrial water for Br ™) for validation of proposed method by recovery of ions with
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1. Introduction

The recognition of cations, anions and molecular species has be-
come the exciting areas of modern-day research significant to the re-
ceptor strategy and development. Among all lanthanoids metals, lan-
thanide has characteristic photo physical and electronic properties
which, coupled with the inadequacy of these rare earths in living sys-
tems, can afford new insights in the biological and therapeutic fields
[1,2]. Transition metal ions play a very important role in many fun-
damental biological processes. Copper is the third most abundant
transition metal of the human body which assist as a cofactor by taking
an active part in a large range of enzymes and its importance may be
recognized to its redox nature [3-7]. Anions play many important roles
in biological systems, the environment and in industrial applications.
The biological essentiality of bromide for basement membranes as-
sembly and tissue development have been recently revealed [8].
Moreover, several studies have been demonstrated its low degree of
toxicity and reduced toxicological concern in nutrition [9]. However, it
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has also been reported in the literature that bromide, which is ubiqui-
tously found in water, is a key matrix component in oxidative water
treatment processes as it can promote the formation of undesired
compounds [10]. Numerous methods have been established for the
detection of La®*, Cu®>* and Br~ individually but none of these tech-
niques are amenable to real-time analysis, also they are expensive in
terms of reagent consumption, cost of instrumentation, and time-con-
suming procedures with high detection limits. In contrast, fluorescent
chemical sensors provides real-time analysis, no expensive reagents,
low cost of instrumentation and accessibility. The mechanism of
fluorescent chemical sensor depends upon binding with molecular ions
which can be either fluorescence quenching or fluorescence enhance-
ment. Designing of molecular receptor is a crucial aspect of this tech-
nique. The more number of aromatic fluorophores in the locality, the
more they come adjacent enough to create van der waals contact with
I1- IT stacking. This route of recognition comprises an ion sensing unit
(ionophore) which is allied with a fluorophore whose photophysical
properties are disturbed during the recognition process, producing

Received 18 September 2018; Received in revised form 9 April 2019; Accepted 15 April 2019

Available online 22 April 2019
0022-2313/ © 2019 Elsevier B.V. All rights reserved.



© 2019 IJRAR May 2019, Volume 6, Issue 2 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

Financial Analysis of Nadiad Municipality-A
Correlation Assessment of Income and Expenditure

Sanjaykumar D. Paramar!
Vijay . S. Jariwala?

! Research Scholar, Post Graduate Department of Economics, Sardar Patel University, Vallabh Vidyanagar, Anand.
! Research Guide and Assistant Professor, Post Graduate Department of Economics, Sardar Patel University, Vallabh
Vidyanagar, Anand.

Abstract

Local self-Government is an integral and inalienable part of democratic government. It completes the
three-tier system of a country's federal governmental structure. Which includes, sovereign national government,
quasi-sovereign state governments, and intra-sovereign local governments. All three are working as partners in the
great enterprise of securing a decent level of existence for the entire nation’s citizen. Local government, created
either by a national or state enactment, acts as an agent of development and provides certain services of immense
importance to the people living under its jurisdiction, with a strong emphasis on popular initiative and
participation. The importance of the subject of local finance follows logically and essentially from the growing
importance of government activity in the modern world. Finance may be described as the lubricant for the smooth
functioning of the local government machinery. The study is an assessment of income and expenditure of the
Nadiad Municipality in Gujarat state, to suggest suitable strategies to sustain and improve its financial
management. The performance is measured through a relative comparison of the various components of income
and expenditure in terms of the logarithm. All the major heads of income and expenditure have been analyzed
through descriptive and correlation analysis. Total Revenue is correlated with Total Expenditure positively and

significantly. Surprisingly Loan is not correlated with any of the components of Expenditure and Revenue.

Key Word: Urban Finance, Nadiad Municipality, Total Revenue, Total Expenditure
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Introduction

Local self-Government is an integral and inalienable part of democratic government. It completes the
three-tier system of a country's federal governmental structure. Which includes, sovereign national government,
quasi-sovereign state governments, and intra-sovereign local governments. All three working as partners in the
great enterprise of securing a decent level of existence for the entire nation’s citizen. Local government, created
either by a national or state enactment, acts as an agent of development and provides certain services of immense
importance to the people living under its jurisdiction, with a strong emphasis on popular initiative and

participation.

India is experiencing an accelerated growth rate of urbanization. The urban population has been growing at
a rate of 30-40 % per decade since 1961. The urban population is increasing from a stable decadal growth rate of
10% to the total population at the beginning of the 20th Century to the current decadal growth rate of around
30%.3

Growth of urbanization leads to the need for better communication, migration, floating population and
mushrooming of slums. Thus, there is a need to provide housing, health, water supply, sanitation, and education.
Urbanization is a job-creating process and contributes to the economy and overall growth of the country. The
urban share of GDP was estimated at 62-63 per cent in 2009-10 by the 12"Five Year Plan. Also, increased demand

for urban infrastructure is related to growing urbanization.

The importance of the subject of local finance follows logically and essentially from the growing
importance of government activity in the modern world. Finance may be described as the lubricant for the smooth
functioning of the local government machinery. The relation between local functions and local finance are
inseparably intertwined. They are concurrent to each other, and one exists for the other. Local functions cannot be
performed without local finance, and without functions, the need for finance does not arise.* Local finance, which
is a branch of public finance, deals with the income and expenditure of the local government and with the
adjustment of one to the other. Local finance deals with the process and principles of raising and spending money
essential for the support of the local government in satisfying the collective wants of the people under its

jurisdiction.

The study is an assessment of income and expenditure of the Nadiad Municipality in Gujarat state, to

suggest suitable strategies to sustain and improve their financial management.

‘Sudhrai’ was established in Nadiad in 1866. Much of the development has been observed after the
establishment of Sudhrai in this city. Nadiad Sudhrai was replaced by ‘Municipality’ on 1% April 1883.

3 Census of India (1991) gives a distilled picture of the growth of cities, further details and analysis on urbanization patterns and trends can be found in
Kundu (2006).
4 Bardoli U. N., Local Finance in Assam, Dutta Branch & Co., Gauhati, 1972 p.1
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Afterwards, this Municipality has been growing exponentially. The first survey of this town was completed during

1820-'26.

Nadiad, is located in Gujarat state, in India. It is not a city, but it is the administrative centre of Kheda
district. The city has roots that go to the glorious past and stands as the epitome of well-administered cities in
Gujarat. The city is also alternatively known as Sakshar Bhumi or the Land of the Educated. The town has
historical importance in terms of freedom struggle, has an impressive literary and scholarly history and is an

ancient place that has been ruled by various rulers.
Review of Literature

There have been very few attempts made to analyze the finances of local bodies. Jha (2002) has examined
it in the context of rural local bodies, while Mathur and Thakur (2004) have done it in the urban context. There
were more other isolated attempts by Pethe and Lalvani (2006), Bagchi and Chttopadhyay (2004), and are limited

in their scope and approach for evaluating local governments.

A good amount of research is available so far as municipal finances of Gujarat are concerned. They
distinguished on the basis and of the methodology used, the time period considered and the regions taken for the
study. Important researches are from Joshi (1994), Parekh (2004), Oddedara (2005) and Joshi (1999) specifically
for Gujarat Municipalities. These are the studies mainly deals with the income and expenditure analysis of the

local bodies.

Data and Methodology

This paper is based on published secondary data and research materials, budgets of relevant urban

governments, various reports, and discussion with concerned people in the Nadiad municipality.

For the present study, the detailed absolute data for the last twenty-one year relating to the financial
condition of the Nadiad Municipality ( NMC) is considered. The data on revenue and expenditure for the 21 years
between 1996-97 and 2016-17 was obtained from the various annual accounts and annual budgets the
municipality. Some information was not available with their sources and was obtained through discussions with
officers of the account section and other departments of the NMC. To find the accuracy of data and association
among the various components of Revenue and Expenditure of NMC, descriptive statistics and correlation

analysis are used.
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The major limitation of the study is that, all the statistical information required for intensive research on local
finance which is not readily available. So, the study cannot be extended in many directions. This study is a case
study for the finances of the Nadiad Municipality, so it is not a General study. The other limitation of the study is
that it accounts for only twenty-one years of data. The analysis has been done keeping in mind the form in which
data are available. All this may be considered as limitations of the study.

Table-1

Description of the Abbreviated Terms used in the Analysis

Sr. No. | Variable Description
1. LNTR Total Revenue of Municipality
2. LNNTR Non-Tax Revenue of Municipality
3. LNOTHRE | Other Receipts of Municipality
4, LANSSR Assigned Revenue of Municipality
5. LNGRAN | Gran in Aid Received by Municipality
6. LALOAN | Loan Taken by Municipality
7. LNTOTR | Total Tax Revenue of Municipality
8. LNEST Establishment Expenditure of Municipality
9. LNCA Capital Expenditure of Municipality
10. LNADM Administrative Expenditure of Municipality
11. LNOM Operational and Maintenance Expenditure of Municipality
12. LNOTHER | Other Expenditure of Municipality
13. LNTOTEX | Total Expenditure of Municipality
Table-2

Descriptive Statistics of Total Revenue and Its Components (Log Value)

LNTR LNNTR LNOTHRE LNASSR LNGRAN LNLOAN LNTOTR
Mean 17.96032 15.84943 17.56890 12.18784 18.52732 13.65167 19.37448
Median 17.96993 15.54006 17.59132 10.05750 18.76683 13.14326 19.28637
Maximum 18.58502 16.94043 18.78153 17.38844 19.97096 17.38092 20.36067
Minimum 16.95830 15.16526 16.64173 5.831882 16.60884 10.19839 18.01718
Std. Dev. 0.417286 0.603959 0.647731 3.799921 1.116209 2.373362 0.688490
Skewness -0.518208 0.516303 0.125267 0.199402 -0.413741 0.101648 -0.101269
Kurtosis 2.758439 1.626059 1.879772 1.495044 1.867258 1.592228 1.897202
Jarque-Bera 0.990945 2.584741 1.152969 2.120945 1.721852 1.770259 1.100037
Probability 0.609283 0.274619 0.561870 0.346292 0.422770 0.412661 0.576939
Sum 377.1667 332.8381 368.9468 255.9447 389.0737 286.6851 406.8641
Sum Sq. Dev. 3.482552 7.295331 8.391121 288.7880 24.91846 112.6570 9.480368
Observations 21 21 21 21 21 21 21
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Graph -1
Line Graph of Total Revenue and Its Components
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The above table no.2 provides a descriptive

analysis of the Total Revenue and Its components in

log value for the year 1996-97 to 2016-17 of Nadiad Municipality (NMC). It accounts for Mean, Median,

Standard Deviation and Skewness for various components of Revenue of NMC. The table also provides

information on the normality of the data. The value of Jarque-Bera statistics showed acceptance of the null

hypothesis- the data are normally distributed. The

graph of all the components of Revenue depicts the

variability of various components. It is evident from the graph that the Grant-in-Aid received by the NMC

accounts for the highest share in the total revenue.
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Table -3

Correlation and Covariance Analysis

Covariance Analysis: Ordinary
Correlation
Probability LNTR LNNTR LNOTHRE LNASSR LNGRAN LNLOAN LNTOTR
LNTR 1.000000
LNNTR 0.763986** 1.000000
0.0001 | = -
LNOTHRE 0.686053** 0.692574** 1.000000
0.0006 0.0005 | = -
LNASSR 0.739244** 0.857512** 0.623979** 1.000000
0.0001 0.0000 0.0025 | -
LNGRAN 0.602897** 0.760139** 0.603410** 0.840433** 1.000000
0.0038 0.0001 0.0038 0.0000 | = -
LNLOAN -0.435807* -0.556369** -0.303913 -0.544000* -0.697480* 1.000000
0.0483 0.0088 0.1805 0.0108 0.0004 | = ----
LNTOTR 0.811742* 0.863500** 0.817606** 0.880020** 0.915513** -0.604227** 1.000000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0037 | = -

(** and * indicate significant level at 1 % and 5 % respectively)

The table number 3 is on the Correlation analysis of various components of revenue. It is revealed from the

table that Grant in Aid and Assigned Revenue are correlated, and it is statistically significant at a 5 % significant

level. Total Revenue is significantly and positively correlated with Assigned Revenue, Grant in Aid and Tax

Revenue. Nearly 96 % variation in the Total Revenue has been due to the Grant-in-Aid component of NMC. Tax

Revenue is also significantly and positively correlated with Grant in Aid component of Revenue of NMC.

Table- 4

Descriptive Statistics of Total Expenditure and Its Components (Log Value)

LNEST LNCA LNADM LNOM LNOTHER LNTOTEX
Mean 15.36036 18.08459 18.33954 17.33236 16.49690 19.34655
Median 15.36170 17.95023 18.34225 17.36769 16.59424 19.27971
Maximum 16.68514 19.35172 19.05929 18.80275 19.80799 20.45893
Minimum 13.83106 16.80546 17.71375 16.55173 12.33135 18.46303
Std. Dev. 0.819686 0.643120 0.417804 0.553895 2.298224 0.644735
Skewness -0.068653 0.018690 0.149911 0.782605 -0.239004 0.237197
Kurtosis 2.091275 2.213980 1.851047 3.486162 1.824862 1.615277
Jarque-Bera 0.739054 0.541821 1.233737 2.350457 1.408261 1.874694
Probability 0.691061 0.762685 0.539632 0.308748 0.494538 0.391666
Sum 322.5677 379.7764 385.1304 363.9796 346.4348 406.2776
Sum Sq. Dev. 13.43770 8.272064 3.491205 6.135985 105.6367 8.313656
Observations 21 21 21 21 21 21
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Graph -2
Line Graph of Total Expenditure and Its Components
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The above table provides a Descriptive analysis of the Total Expenditure and Its components in absolute
value for the years 1996-97 to 2016-17 of Nadiad Municipality (NMC). It accounts for Mean, Median, Standard
Deviation and Skewness for various components of Revenue of NMC. The table also provides information on the
normality of the data. The value of Jarque-Bera statistics showed acceptance of the null hypothesis- the data are
normally distributed. The graph of all the components of Expenditure depicts the variability of various
components. It is evident from the graph that the Other Expenditure by the NMC accounts for the highest share in
the total expenditure.
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Table No -5

Correlation Analysis

Covariance Analysis: Ordinary
Correlation
Probability LNEST LNCA LNADM LNOM LNOTHER LNTOTEX
LNEST 1.000000
LNCA 0.732733** 1.000000
0.0002 | @ -
LNADM 0.828579** 0.684757** 1.000000
0.0000 0.0006 | = ----
LNOM 0.751657** 0.513299* 0.743378** 1.000000
0.0001 0.0173 0.0001 | -
LNOTHER 0.832582** 0.657918** 0.851979** 0.803868** 1.000000
0.0000 0.0012 0.0000 0.0000 | = --—-
LNTOTEX 0.877329** 0.807224** 0.928043** 0.842154** 0.913984** 1.000000
0.0000 0.0000 0.0000 0.0000 0.0000 | = -

(** and * indicate the significant level at 1 % and 5 % respectively)

Table no. 5 is on the correlation analysis of various components of the total Expenditure of NMC.

Administrative Expenditure, Establishment Expenditure,

Other Expenditure and Operational and Maintenance

Expenditure are significantly and positively correlated with Total Expenditure of NMC. Nearly 90 % of the

variability in total expenditure is due to Other Expenditure of NMC.

[JRAR19K6320

International Journal of Research and Analytical Reviews (IJRAR)www.ijrar.org

103



http://www.ijrar.org/

© 2019 IJRAR May 2019, Volume 6, Issue 2

www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

Table -6

Correlation Analysis of Total Income and Expenditure

Covariance Analysis: Ordinary

Correlation
Probability |LNADM LNASSR [LNCA LNEST LNGRAN LNLOAN [LNNTR |LNOM LNOTHE |[LNOTHR |[LNTOTEX [LNTOTR |LN
R E TR
LNADM 1.000000
LNASSR 0.820865 |1.000000
0.0000**  |-----
LNCA 0.684757 |0.773767 |1.000000
0.0006** |0.0000**  |-----
LNEST 0.828579 |0.795469 |[0.732733 |1.000000
0.0000** |0.0000**  |0.0002**  |-----
LNGRAN |0.864062 |0.840433 |0.653725 |0.876444 1.000000
0.0000** |0.0000**  |0.0013** |0.0000**  |-----
LNLOAN -0.696633 |-0.544000 |-0.294283 |-0.651026 |-0.697480 |1.000000
0.0005** |0.0108* 0.1954 0.0014** 0.0004**  |-----
LNNTR 0.822506 |0.857512 [0.677129 |0.753985 0.760139 -0.556369 |1.000000
0.0000** |0.0000**  [0.0007** |0.0001** 0.0001** 0.0088**  |-----
LNOM 0.743378 |0.805835 [0.513299 |0.751657 0.826199 -0.575040 |0.794465 [1.000000
0.0001** |0.0000** |0.0173* 0.0001** 0.0000** 0.0064**  |0.0000** |-----
LNOTHER |0.851979 |[0.732086 [0.657918 [0.832582 0.869481 -0.727201 |0.741018 [0.803868 (1.000000
0.0000** |0.0002**  |0.0012** |0.0000** 0.0000** 0.0002**  10.0001** |0.0000**  |-----
LNOTHRE |0.656346 [0.623979 [0.730091 |0.660586 0.603410 -0.303913 |0.692574 [0.733622 |0.746908 |1.000000
0.0012** ]0.0025**  |0.0002**  |0.0011** 0.0038** 0.1805 0.0005** |0.0002**  |0.0001** |-----
LNTOTEX [0.928043 [0.861327 [0.807224 [0.877329 0.878379 -0.657991 |0.859505 [0.842154 ]0.913984 |0.823094 |1.000000
0.0000 0.0000**  |0.0000**  |0.0000** 0.0000** 0.0012**  |0.0000** |0.0000** |0.0000** |0.0000** |-----
LNTOTR 0.887567 |0.880020 |0.814522 |0.908135 0.915513 -0.604227 |0.863500 [0.869627 [0.890324 |0.817606 |0.968562 [1.000000
0.0000** |0.0000**  [0.0000** |0.0000** 0.0000** 0.0037**  |0.0000** |0.0000** |0.0000** |0.0000** |0.0000%*  |-----
LNTR 0.688119 |0.739244 |0.765553 |0.708081 0.602897 -0.435807 |0.763986 [0.629360 [0.612521 |0.686053 |0.785477 (0.811742 |1.00
0.0006** |0.0001** |0.0001** |0.0003** 0.0038** 0.0483* 0.0001** |0.0022** |0.0032** |0.0006** |0.0000** |0.0000** |-----

(** and * indicate significant level at 1 % and 5 % respectively)
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The above table no. 6 shows the correlation matrix for all components of Total Revenue and Total

Expenditure of NMC. So far as Total Revenue is concerned, it positively and significantly associated with
Administration Expenditure, Assigned Revenue, Establishment Expenditure, Grant in Aid, Non-Tax Revenue,
Other Expenditure, Operational and Maintenance Expenditure, Tax Revenue, and Total Expenditure. The

majority variation in Total Revenue is due to Total Expenditure.

While, considering Total Expenditure of NMC, it is positively and significantly associated with
Administration Expenditure, Assigned Revenue, Establishment Expenditure, Grant in Aid, Non-Tax Revenue,
Other Expenditure, Operational and Maintenance Expenditure, Tax Revenue and Total Revenue. The majority

variation in Total Expenditure is due to Total Revenue.

Looking to the correlation of Administration Expenditure with the various components, it is observed,
that it is positively and significantly correlated with Establishment Expenditure, Grant in Aid, Other Expenditure,
Tax Revenue, Total Expenditure, and Total Revenue. Assigned Revenue is significantly and positively correlated
with Establishment Expenditure, Grant in Aid, Operational and Maintenance Expenditure, Total Expenditure and
Total Revenue. Capital Expenditure is correlated with Non-Tax Revenue and Other Revenue significantly and

positively.

Establishment Expenditure is correlated positively and significantly with Grant in Aid, Other
Expenditure, Operational and Maintenance Expenditure, Tax Revenue, Total Expenditure, and Total Revenue.
There is a significant and positive correlation observed between Grant in Aid and Other Expenditure, Operational

and Maintenance Expenditure, Tax Revenue, Total Expenditure and Total Revenue.

Non Tax Revenue is significantly and positively correlated with Other Revenue and Total Revenue. Other
Expenditure is significantly and positively correlated with Operational and Maintenance Expenditure, Total
Expenditure and Total Revenue. Tax Revenue is correlated with Total Expenditure and Total Revenue with
positively and significantly.

Surprisingly Loan is not correlated with any of the components of Expenditure and Revenue.

Findings and Conclusion

The analysis of the income and expenditure of the NMC for the past twenty-one years under Revenue,
(Taxes, rents, fees, fines, etc. and grants) and expenditure (Salaries, wages, electricity charges, fuel charges,
street lighting, etc.) revealed that the expenditure is increasing considerably. The trend growth in all major

expenditure found significantly growing year after year.
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While analysing Total Revenue and Total Expenditure of NMC, Total Revenue is positively and

significantly associated with Administration Expenditure, Assigned Revenue, Establishment Expenditure, Grant

in Aid, Non-Tax Revenue, Other Expenditure, Operational, Maintenance Expenditure, Tax Revenue, and Total

Expenditure. The majority variation in Total Revenue is due to Total Expenditure. Tax Revenue is correlated

with Total Expenditure, and Total Revenue are correlated positively and significantly. Surprisingly Loan is not

correlated with any of the components of Expenditure and Revenue.
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Herein, the synthesis and evaluation of a novel CHEF-PET fluorescence sensor L, based on calix[4]arene
comprising two 1-Naphthoicacid groups as binding sites, is described. The selective nature of this
fluorescence probe towards Pr>* and As>" has been investigated by emission titration, UV—vis titration,
TH NMR spectroscopy, FT-IR, PXRD and ESI-MS investigation. The linear concentration range at pH 3.5 of
L for Pr3* and As>* is 0—120 nM and 0—145 nM respectively with the detection limit of 1.45 nM for Pr>*
and 1.91nM for As**. Through Benesi-Hildebrand equation, the binding ability was found to be
7.377 x 108 M~ for Pr3* and 7.842 x 108 M~ for As>*. The MOPAC-2016 software package has been used
to optimize the L using PM7 and the molecular docking study has been carried out using HEX software.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

The family of macrocycles has drawn much attention of many
researchers in past few years for developing different effective
molecular sensors. In the 70s, calixarene [1], a new family member
of macrocycles was isolated and characterized by Gutsche [2] et al.
apart from other members such as cyclodextrins, cucurbiturils,
cryptands and crownethers. Though calixarenes have variety of
derivatives like calix [4]arene, calix [6]arene and calix [8]arene;
calix [4]arene has been counted as the most relevant framework for
constructing ion-selective sensors. By functionalizing calix [4]arene
at its upper and lower rim, the power of encapsulating many
different ions is increased and it works as very effective host
molecule [3—11].

Metals such as Fe?*, Cu?>*, Mn?* and Zn?* are present in human
body while Pr’*, La3* and Nd>* exist in different soil samples
whereas water contains As>* and Hg?t as impurities. In short,
metals subsist in different forms with different quantities every-
where. This has been inspiring for researchers to develop such
molecular sensors which can detect metal ions easily with its well-
defined binding core. Fluorescence signalling is one the most

* Corresponding author.
E-mail address: pinkeshsutariya@gmail.com (P.G. Sutariya).

https://doi.org/10.1016/j.molstruc.2019.127053
0022-2860/© 2019 Elsevier B.V. All rights reserved.

appropriate techniques to recognize metal ions through tangible
fluorescence signals. The combination of calix [4]arene and fluo-
rescence signalling technique results into edifice simple, selective
and affordable fluorescence probe.

In photoinduced electron transfer (PET), the energy of the
HOMO of the free host lies between those of the HOMO and LUMO
of the excited fluorophore and then electron transfer from the
HOMO of the Host to the hole in the HOMO of the fluorophore takes
place. PET process always follow quenching of emission intensity
when guest molecular ions bind to host. Photoinduced charge
transfer (PCT) mechanism has been involved in those fluo-
roionophore which contain electron withdrawing and electron-
donating substituents, this charge transfer may arise over long
distances and be connected with major dipole moment changes,
making the process particularly sensitive to the microenvironment
of the fluoroionophore. Another class of fluoroionophores, where
intramolecular interaction between a pair of different fluorophores
in which one acts as a donor of excited-state energy to the other
(acceptor). As a result that the donor returns to its electronic
ground state and emission may then occur from the acceptor
center. This process is known as fluorescence resonance energy
transfer (FRET). There are also few other mechanism in calix [4]
arene system such as metal-ligand charge transfer (MLCT), proton
transfer, formation of an excimer and chelation-enhanced fluores-
cence (CHEF) for the molecular recognition [12—22].
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Herein, the synthesis and evaluation of a novel CHEF-PET fluorescence sensor L, based on calix[4]arene
comprising two 1-Naphthoicacid groups as binding sites, is described. The selective nature of this
fluorescence probe towards Pr>* and As>" has been investigated by emission titration, UV—vis titration,
TH NMR spectroscopy, FT-IR, PXRD and ESI-MS investigation. The linear concentration range at pH 3.5 of
L for Pr3* and As>* is 0—120 nM and 0—145 nM respectively with the detection limit of 1.45 nM for Pr>*
and 1.91nM for As**. Through Benesi-Hildebrand equation, the binding ability was found to be
7.377 x 108 M~ for Pr3* and 7.842 x 108 M~ for As>*. The MOPAC-2016 software package has been used
to optimize the L using PM7 and the molecular docking study has been carried out using HEX software.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

The family of macrocycles has drawn much attention of many
researchers in past few years for developing different effective
molecular sensors. In the 70s, calixarene [1], a new family member
of macrocycles was isolated and characterized by Gutsche [2] et al.
apart from other members such as cyclodextrins, cucurbiturils,
cryptands and crownethers. Though calixarenes have variety of
derivatives like calix [4]arene, calix [6]arene and calix [8]arene;
calix [4]arene has been counted as the most relevant framework for
constructing ion-selective sensors. By functionalizing calix [4]arene
at its upper and lower rim, the power of encapsulating many
different ions is increased and it works as very effective host
molecule [3—11].

Metals such as Fe?*, Cu?>*, Mn?* and Zn?* are present in human
body while Pr’*, La3* and Nd>* exist in different soil samples
whereas water contains As>* and Hg?t as impurities. In short,
metals subsist in different forms with different quantities every-
where. This has been inspiring for researchers to develop such
molecular sensors which can detect metal ions easily with its well-
defined binding core. Fluorescence signalling is one the most
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appropriate techniques to recognize metal ions through tangible
fluorescence signals. The combination of calix [4]arene and fluo-
rescence signalling technique results into edifice simple, selective
and affordable fluorescence probe.

In photoinduced electron transfer (PET), the energy of the
HOMO of the free host lies between those of the HOMO and LUMO
of the excited fluorophore and then electron transfer from the
HOMO of the Host to the hole in the HOMO of the fluorophore takes
place. PET process always follow quenching of emission intensity
when guest molecular ions bind to host. Photoinduced charge
transfer (PCT) mechanism has been involved in those fluo-
roionophore which contain electron withdrawing and electron-
donating substituents, this charge transfer may arise over long
distances and be connected with major dipole moment changes,
making the process particularly sensitive to the microenvironment
of the fluoroionophore. Another class of fluoroionophores, where
intramolecular interaction between a pair of different fluorophores
in which one acts as a donor of excited-state energy to the other
(acceptor). As a result that the donor returns to its electronic
ground state and emission may then occur from the acceptor
center. This process is known as fluorescence resonance energy
transfer (FRET). There are also few other mechanism in calix [4]
arene system such as metal-ligand charge transfer (MLCT), proton
transfer, formation of an excimer and chelation-enhanced fluores-
cence (CHEF) for the molecular recognition [12—22].
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Fluorescence sensor L designed around a calix[4]arene scaffold, bearing two fluorogenic aminoquinoline moities,
has been synthesized. It is found to be selective and sensitive towards Sr>* and CN~ over a wide range of cations
and anions in a spectrofluorometric study in acetonitrile. The ion-binding property of L was monitored by fluores-
cence spectroscopy, UV-vis spectroscopy, ESI-MS, '"H NMR, FT-IR investigation and PXRD study. The host L shows a
minimum detection limit which is 1.36 nM for Sr>* and 1.23 nM for CN~ having concentration range 5-120 nM and
5-115 nM respectively. The calculated binding constants for L:5r>* and L: CN ™~ are respectively 8.859 x 105 M~!
and 8.574 x 108 M~ Our host L has been utilised in formation of a user-friendly, affordable, and disposable
paper-based analytical device (PAD) for rapid chemical screening of Sr>* and CN ™ ion via single strip. Moreover,
the optimization of probe L has also been done by the MOPAC-2016 software package using NM7 popular method
resulting —21.71 kcals/mol heat of formation and also determined the HOMO-LUMO energy band gap for L, L:Sr**
and L: CN . Further, molecular docking score has been calculated using HEX software. The applicability of our probe
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in real samples containing Sr>* and CN~ has also been checked by emission study with 94-99% recovery.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Detection of cations, anions and neutral molecules is currently stint
of major consideration in the modern research work due to their
prevalent applications in chemical, biological and environmental
assays. Though Sr** is broadly used in optical industry, painting in-
dustry and military industry, it is considered as a major component
of ‘dirty bomb’. Besides, the Department of Energy entails a field
instrument that can contrivance the real-time characterization and
observation of radioactive Sr-90 inside high level waste tanks [1-2]. De-
spite of acute toxicity, CN™ is used in many industries such as synthetic
fibres and resins, herbicides, gold extraction, etc. and also can be found
in many fruits and plants. Consequently, any fortuitous release of the
extremely toxic cyanide certainly leads to water and environmental
corruptions [3-6]. The homeland security and antiterrorist activities
with the help of Sr?* and harmfulness of CN™ have elicited substantial
attentiveness in developing a convenient and easy-to-use molecular
Sensor.

There is a wide range of instrumental techniques for the trace iden-
tification of molecular ions but the real-time use of these techniques is
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limited due to their expensive instrumentation, not easy to operate
them on-site and lack of portability. Simultaneously, one tactic which
draws the attention of researchers is fluorometry technique. The interest
has been directed towards the making of simple m-electron-rich mole-
cule as a fluorescence sensors. In fluorescence-based sensing method,
fluorophore is tethered with an ionophore to build fluoroionophore in
order to detect molecular guest ions. The ionophore acts as a binding
site for the analyte whereas the fluorophore serves as a signalling unit
which provides optical response after detection of a recognition event.
It has emerged as one of the most robust method due to its high effi-
ciency, simplicity and ultra-sensitivity to construct an effective and eco-
nomic chemosensor.

Calixarenes [7-8], produced by the condensation of p-substituted
phenols with aldehydes, a part of macrocyclic family, paves new
avenues in diverse areas. The popularity of calixarenes, especially
calix[4]arene, arises owing to their amphiphilic nature, existence of
platform for appropriate substitution at lower and upper-rim, pres-
ence of arene core and flexible arms to provide suitable and selective
coordination environment. To broaden the area of sensing molecular
ions, the architecture of functionalized calix[4]arene [9-11] and
fluorometry technique are used. Different motifs are appended at
the upper rim as well as lower rim of calix[4]arene which act as
tweezers and chelate the guest ions. Due to this, the efficiency of
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Detection of cations, anions and neutral molecules is currently stint
of major consideration in the modern research work due to their
prevalent applications in chemical, biological and environmental
assays. Though Sr** is broadly used in optical industry, painting in-
dustry and military industry, it is considered as a major component
of ‘dirty bomb’. Besides, the Department of Energy entails a field
instrument that can contrivance the real-time characterization and
observation of radioactive Sr-90 inside high level waste tanks [1-2]. De-
spite of acute toxicity, CN™ is used in many industries such as synthetic
fibres and resins, herbicides, gold extraction, etc. and also can be found
in many fruits and plants. Consequently, any fortuitous release of the
extremely toxic cyanide certainly leads to water and environmental
corruptions [3-6]. The homeland security and antiterrorist activities
with the help of Sr?* and harmfulness of CN™ have elicited substantial
attentiveness in developing a convenient and easy-to-use molecular
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There is a wide range of instrumental techniques for the trace iden-
tification of molecular ions but the real-time use of these techniques is

* Corresponding author.
E-mail address: pinkeshsutariya@gmail.com (P.G. Sutariya).

https://doi.org/10.1016/j.saa.2020.118456
1386-1425/© 2020 Elsevier B.V. All rights reserved.

limited due to their expensive instrumentation, not easy to operate
them on-site and lack of portability. Simultaneously, one tactic which
draws the attention of researchers is fluorometry technique. The interest
has been directed towards the making of simple m-electron-rich mole-
cule as a fluorescence sensors. In fluorescence-based sensing method,
fluorophore is tethered with an ionophore to build fluoroionophore in
order to detect molecular guest ions. The ionophore acts as a binding
site for the analyte whereas the fluorophore serves as a signalling unit
which provides optical response after detection of a recognition event.
It has emerged as one of the most robust method due to its high effi-
ciency, simplicity and ultra-sensitivity to construct an effective and eco-
nomic chemosensor.

Calixarenes [7-8], produced by the condensation of p-substituted
phenols with aldehydes, a part of macrocyclic family, paves new
avenues in diverse areas. The popularity of calixarenes, especially
calix[4]arene, arises owing to their amphiphilic nature, existence of
platform for appropriate substitution at lower and upper-rim, pres-
ence of arene core and flexible arms to provide suitable and selective
coordination environment. To broaden the area of sensing molecular
ions, the architecture of functionalized calix[4]arene [9-11] and
fluorometry technique are used. Different motifs are appended at
the upper rim as well as lower rim of calix[4]arene which act as
tweezers and chelate the guest ions. Due to this, the efficiency of
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Abstract

Th?‘ main objective of any business unit is to maximize their profit. All the stakeholders are always eager to know the profitability
of mdus_try and its trend. The present study focuses on analysis of profitability by employing profitability ratios of selected FMCG
companies in India. Analysis of study reveals that financial performance of Hindustan Unilever Ltd. (HUL) was better in terms of
Return on Net Worth, Return On Capital Employed and Return On Assets where as its Net Profit Ratio and EPS was not satisfactory.
Performance of ITC was better in net profit ratio and performance of Britannia was best in EPS when compared with others. It was
suggested that government of India should design tax incentive and tax relief policies for those sectors of Indian economy that can

ntribute towards the growth of nation.
Keywords:- FMCG, Net Profit Ratio, Return on Net Worth, Return on Capital Employed, Return on Assets, EPS.

Introduction

Fast — Moving Consumer Goods (FMCGs) industry stands at the fourth largest sector in Indian economy producing, distributing

and marketing fast moving consumer goods. Fast — moving consumer goods includes toiletries, cosmetics, household, electronics

and packaged goods. Looking towards the history of FMCG sector, before economic reforms 1991, local people had limited

purchasing power due to which they only purchased necessity products. During this period, people were not aware about foreign

brands and western clothes. Between 1980 and 1990, they started demanding variety in existing products which forced FMCG

sector to establish in India. FMCG sector accounts for 50% of total sales in India. In 2017, share of retail market in India accounted

to USS 840 billion which is expected to grow up to US$ 1.1 trillion by 2020. To boost the FMCG sector, the government of India

has allowed 100% FDI in food processing and single brand retail while 51% in multi-brand retail. The annual growth rate of FMCG

sector noted to 20-25%. Total revenue of FMCG sector accounted for US$ 49 billion which is expected to grow at rate of 9-9.5%

every year.

Net Profit Ratio:- Net Profit ratio is a ratio which shows relationship between net profit earned to net sales. This ratio depicts the

amount available for owners of business after all operating expenses are met.

Return on Net Worth:- Return on net worth is a profitability ratio which shows relationship between net income to shareholder’s

funds. It shows the efficiency of business to employ the owner’s funds in business. This ratio is of great importance to prospective

shareholders to compare earnings of one company with that of another company.

Return on Capital Employed:- It is a ratio which shows connection of net profit to capital employed. Capital employed includes
are capital, reserves and long-term liabilities. It is helpful to management to evaluate success of business enterprise.

«eturn on Assets:- Return on assets ratio is used to analyze a company's efficiency in using its assets of a company to generate

profit.

Earnings Per Share:- It is a ratio which shows maximum amount to be paid to equity shareholders in form of dividend. EPS is a

profitability ratio which analyses the profitability from owner’s view point.

Review of Literature
(Venkatesan & Nagarajan, 2012) & (M. Krishna Moorthi, 2012)analyze the profitability of top 5 India steel companies SAIL,

TATA, BHUSHAN, VISA and JSW for the period of 6 years (2005-06 to 2010-11). Analysis results shows that there was no
significant difference in profitability ratios of various selected companies. There existed positive correlation between net profit
ratio and operating ratio between SAIL and TATA and negative correlation was observed in net profit ratio and operating profit
ratio of BHUSHAN and JSW. T-test result shows that there was no relation between net profit ratio and operating profit ratio of
SAIL & TATA and BHUSHAN & JSW.

(Tulsian, 2014) has analyzed profitability of SAIL and TATA by employing traditional ratios. Result of the study showed that
there was no significant difference in the gross profit ratio and return on capital employed but there existed si gnificant difference
in the operating profit of the two companies under the period of study. ’

(Solanki & Shukla, 2017) study analyzed the profitability of selected banks of India. Findings of study showed that return of equity
ratio of Bank of Baroda was highest while return on capital employed of Indusind bank was highest. There was significant difference
between return on equity and return on capital employed in selected banks under the period of study.

(Shakila, 2019) focused on profitability analysis of four types of bank by using return on assets and return on equity for the period
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] ABSTRACT ]

The foremost objective of any government in modern society is not restricted up to looking after law
and order but has to work for more egalitarian society. Accordingly, the spread of functions and working of
government has been increased very much. A very large number of these functions are local in nature so
would be better performed by local government. It is statutory responsibility of local governments in India to
perform all these functions from “womb to tomb.” Local authorities are expected to provide minimum
infrastructural facilities like health, education, welfare and environmental services for all the local citizens.
Under the three tier federal government system, local government generally observes many responsibilities
of higher government. In most of the local affairs, the local government turns out to be economical for
managing many functions of higher government. The importance of the subject of local finance follows
logically and essentially from the growing importance of government activity in the modern world. Finance
may be described as the lubricant for the smooth functioning of the local government machinery. This study
proposes the assessment for expenditure and income of pattern of Nadiad Municipality (NMC) of Gujarat
state for the time period of 1996-97 to 2016-17. It also intends to provide sustainable strategies to improve
financial health of the Municipality. The results of this exercise are robust as the income elasticity which
shows the percentage change in income due to unit change in the expenditure of NMC remains same which is
indication of balance budgeting of NMC throughout the whole time period of the present study. It also
indicates exponential growth of almost all the variables of Income and Expenditure components of NMC.

Keywords: Urban Finance, Nadiad Municipality, Total Revenue, Total Expenditure

JEL Code: H7,H710,H72

Introduction environmental services for all the local citizens.
Under the three tier federal government system,
local government generally observes many
responsibilities of higher government. In most of the
local affairs, the local government turns out to be
economical for managing many functions of higher
government. The importance of the subject of local
finance follows logically and essentially from the
growing importance of government activity in the
modern world. Finance may be described as the
lubricant for the smooth functioning of the local
government machinery.

The foremost objective of any government in
modern society is not restricted up to looking after
law and order but has to work for more egalitarian
society. Accordingly, the spread of functions and
working of government has been increased very
much. A very large number of these functions are
local in nature so would be better performed by local
government. It is statutory responsibility of local
governments in India to perform all these functions
from “womb to tomb.” Local authorities are
expected to provide minimum infrastructural
facilities like health, education, welfare and The present day local governments have to observe

*Research Scholar, Post Graduate Department of Economics, Sardar Patel University, Vallabh Vidyanagar, Anand.
**Research Guide and Assistant Professor, Post Graduate Department of Economics, Sardar Patel University, Vallabh Vidyanagar, Anand.
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more complex and multifaceted responsibilities in
varied forms. On the one hand they are expected to
provide urban civic amenities and on the other hand
they have to build up the efficient infrastructure for
growing urban population. Local governments are
also expected to provide economic means for
growing urban population. They have to act as an
"instrument of economic activity" and the engine of
economic development. Generally, they have to
undergo following functions- (a) at grass-root level,
promoting life with more democratic way, (b) to
ensure social development by integrating local
social and cultural life, (¢) To ensure and enhance the
local economic development by implementing
strategic planning and administration, and (d) to
adopt cautious fiscal management in pursuit of
stabilization objective of central government.

In pursuit of these functions can be further classified
in two broad categories like social developmental
functions and economic developmental functions.
They are discussed in detail as below.

Social Development

The urban local bodies promote social development
in various ways, firstly through education, health,
welfare and community developmental services
known as social overhead services and facilities for
enjoying leisure. Secondly, they create conditions
for social, cultural adoption on account of migration
to the cities, thereby creating inequalities of income
opportunities. In this respect, the urban governments
have to identify the needs of the different segment of
the urban community and strive for reduction of such
inequalities, provision of social relations lead to
social development.

Economic Development

The town and cities were centers of economic
activities, and therefore, the governments have to
create conditions conducive to the expansion of
these activities. They have to provide economic and
social overheads, which are significant for attracting
economic activities. The urban governments have to
participate in the capital projects within their own
jurisdiction, keeping with the broad national
objectives, priorities, and policies. Hence, the urban
government has to provide public utilities such as
water, transport, power, and housing, infrastructures

such as roads, sewage, and effluent disposal. This
range of activities affected the life pattern in urban
areas and contributed largely towards the economic
development of the urban community and,
ultimately, to national development.

The importance of the subject of local finance
follows logically and essentially from the growing
importance of government activity in the modern
world. Finance may be described as the lubricant for
the smooth functioning of the local government
machinery. Local functions and local finance are
inseparably intertwined. By nature they are
concurrent and exist for each other. Local finance is
prerequisite for local functions, while in absence of
local functions, local finance becomes irrelevant
(Bardoli, 1972). Under the public finance, local
finance is a sub-branch of it which deals with the
local income and local expenditure of local
government. It works with the process and principles
of raising and spending money essential for the
support of the local government in satisfying the
collective wants of the people under its jurisdiction
(Bardoli, 1972).

This study proposes to study trend analysis of
income and expenditure of the Nadiad Municipality
(NMC) of Gujarat state for the suggestions of
suitable policies to sustainable financial
management at local level. 'Sudhrai' was established
in Nadiad in 1866. Much of the development has
been observed after the establishment of Sudhrai in
this city. Nadiad Sudhrai was replaced by
"Municipality' on 1" April 1883. Afterwards, this
Municipality has been growing exponentially.

Nadiad, is located in Gujarat state, in India. Itisnot a
city, but it is the administrative centre of Kheda
district. The city has roots that go to the glorious past
and stands as the epitome of well-administered cities
in Gujarat. The city is also alternatively known as
Sakshar Bhumi or the Land of the Educated. The
town has historical importance in terms of freedom
struggle, has an impressive literary and scholarly
history and is an ancient place that has been ruled by
various rulers.

Review of Literature

There have been a very few attempts made to
analyze the finances of local bodies. While referring
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to finance, Mathur and Takur (2004) have analysed it
for urban local bodies. Jha (2002) has studies
finances of rural local bodies. Regarding the
evaluation of local government with respect to the
scope and approach, attempts have been made by
Bagchi & Chattopadhyay (2004), and Pethe &
Lalvani (2006).

Good amount of research is available so far as
municipal finances of Gujarat are concerned. They
distinguished on the basis and of the methodology
used, the time period considered and the regions
taken for the study. Important researches are from
Joshi (1994), Parekh (2004), Oddedara (2005) and
Joshi (1999) specifically for Gujarat Municipalities.
Most of these studies dealt with analysis of income
and expenditure of local government with varied
objectives and methodologies for Gujarat state.

Data and Research Methodology

This research exercise is on secondary data
published by local government in its annual reports
and various other information collected in
discussions with office bearers of Nadiad

Trend Analysis of Income and Expenditure

Municipality. For the present study, the detailed
absolute data for the last twenty-one year relating to
the financial condition of the Nadiad Municipality is
considered. The data on revenue and expenditure for
the 21 years between 1996-97 and 2016-17 was
obtained from the various annual accounts and
annual budgets the municipality. To find the
accuracy of data and association among the various
components of Income and Expenditure of Nadiad
Municipality, trend analysis, growth rate analysis
and elasticity tools are used.

Limitations

The limitation of the study is that, all the statistical
information required for intensive research on local
finance which is not readily available. So, the study
cannot be extended in many directions. This study is
a case study for the finances of the Nadiad
Municipality and it deals with only income and
expenditure data. The other limitation of the study is
that it accounts for only twenty-one years of data.
The analysis has been done keeping in mind the form
in which data are available. All this may be
considered as limitations of the study.

Tablel Income and Expenditure of Nadiad Municipalit

Years Income (in lakh Rs.) Expenditure (in lakh Rs
199697 1105.52 1184.61
1997-98 1218.15 1132.30
199899 1316.12 1334.48
199900 2012.61 2014.08
200001 1501.28 1546.52
2001-02 1312.98 1043.26
2002-03 1340.56 1291.57
2003-04 1591.03 1483.49
2004-05 1864.65 1542.31
200506 2966.23 2020.09
2006-07 2184.49 2429.47
2007-08 2376.65 2503.70
2008-09 3030.59 2361.31
2009-10 3940.44 4106.14
201011 4480.48 3664.86
2011-12 5509.33 5141.13
2012-13 6958.66 7677.16
201314 6640.47 5476.99
201415 4635.22 5523.15
201516 5684.19 5355.30
2016-17 6357.26 5797.31

Sources: NMC’s Annual Accounts
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Table 1 is showing the changing picture of income
and expenditure over 21 years from 1996-96 to
2016-17 of NMC. The data of the present table is
indicating the increasing trend of income throughout
table 1 is showing the changing picture of income
and expenditure for 21 years from 1996-96 to 2016-
17 of NMC. The data of the present table is
indicating the increasing trend of income throughout
the study excepting some period. Also, the manual

Graph: 1 Trend of Income and Expenditure

data obtained for expenditure, which is reflecting the
increasing trend presence within the expenditure
data over the total study period, 1.e., 1996-96 to
2016-17, except for some period. Also, the manual
data obtained for expenditure, which is reflecting the
increasing trend presence within the expenditure
data over the total study period, 1.e., 1996-96 to
2016-17, except for some period.

Trend of Income and Expenditure
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Graph 1 reflecting that as the income is increasing
the expenditure of the NMC is also increasing;
hence, it has been analyzed that the increasing trend
is present within the income and expenditure data.
The above trend line only makes clear that which
kind of tendency has been revealed by the data. It has
also clarified at first glance that the same trend was
present within the Income and Expenditure during
1996-97 and the amount of income is slightly more
than Expenditure in 2001-02. Overall Income and
Expenditure pattern is linear with some exceptional
points on a graph at 2006-07, 2007-08, 2010-11,
2012-13,2014-15,and 2016-17.These six year's data
are indicating the significant variation in the income
versus expenditure pattern. During years of 2012-13
and 2014-15 NMC was in loss due to high

expenditure and low income but the picture had been
changed in 2013-14 and 2015-16 significantly.
There was a sharp increment in the income due to
grant component of income of NMC, which
indicates the strength of the NMC. Then the NMC
also increased the expenditure over the
infrastructure and the basic civic amenities. Both
Income and Expenditure are highest over the year
2012-13 within the data of 21 years. Then again, the
income and expenditure had reduced significantly
during the year 2014-15, and the NMC was in loss.
The trend and pattern of income and Expenditure
have been continuously increased and upward slop
during 1996-97 to 2016-17 with exceptional years
2013-14 and 2014-15. The data was collected in the
annual account form the NMC.
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Growth Rates of Income and Expenditure
Table-2 Income, Expenditure and Annual Growth Rate of Income and Expendit

Annual Growth
Income (in | Expenditure (in | Rate of Income | Annual Growth Rate
Years lakh Rs.) lakh Rs.) (%) of Expenditure (%)

1996-97 1105.52 1184.61 - ---
1997-98 1218.15 1132.30 10.19% -4.42%
1998-99 1316.12 1334.48 8.04% 17.86%
1999-00 2012.61 2014.08 52.92% 50.93%
2000-01 1501.28 1546.52 -25.41% -23.21%
2001-02 1312.98 1043.26 -12.54% -32.54%
2002-03 1340.56 1291.57 2.10% 23.80%
2003-04 1591.03 1483.49 18.68% 14.86%
2004-05 1864.65 1542.31 17.20% 3.96%
2005-06 2966.23 2020.09 59.08% 30.98%
2006-07 2184.49 2429.47 -26.35% 20.27%
2007-08 2376.65 2503.70 8.80% 3.06%
2008-09 3030.59 2361.31 27.52% -5.69%
2009-10 3940.44 4106.14 30.02% 73.89%
2010-11 4480.48 3664.86 13.71% -10.75%
2011-12 5509.33 5141.13 22.96% 40.28%
2012-13 6958.66 7677.16 26.31% 49.33%
2013-14 6640.47 5476.99 -4.57% -28.66%
2014-15 4635.22 5523.15 -30.20% 0.84%
2015-16 5684.19 5355.30 22.63% -3.04%
2016-17 6357.26 5797.31 11.84% 8.25%

Sources: Annual Accounts of NMC.

Table 2 depicts the annual growth rate of income and expenditure for the period 1996-97 to 2016-17. The
above data, clearly identifying that the maximum growth rate of income which was 59.08 percent during the
year 2005-06 and minimum during the year 2014-15 i.e. -30.20 percent. The growth rate of expenditure was
maximum for the year 2009-10 with a value of 73.89 percent and minimum for the period 2014-15, i.e., 28.66
percent.
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Graph No: 2 Growth Rates of Income and Expenditure

Annual Growth Rate of Income and Expenditure

- Grovwth Rate of Income

——Growth Rate of Expenditure

Sources: Annual Accounts of NMC.

Graph 2 is explaining the data at a single glance and
showing the trend present within the growth rate of
income and expenditure. It is clear from the above
graph that the pattern followed by the growth rate of
income and expenditure is erratic. Graphically it is
clear that the periods of 1997-98, 2000-01, 2001-02,
2006-07, 2008-09, 2010-11, 2013-14, 2014-15, for
which graph lines are below the baseline, i.e.,
negative. It is further seems that the growth rate of
income and expenditure are nearly equal for the year
1999-00. The growth rate of expenditure is higher

Mathematically it can be expressed as:
Income Elasticity (Ey) = j—: X

Where,

y=Actual NMC's Income

q=Actual NMC's Expenditure
Ay=Change in the NMC's Income

Ag= Change in the NMC's Expenditure

There are five types of Income Elasticity,
which are as follows: (a) Perfect Elastic (E,=o),
(b) Perfect Inelastic (E,=0), (c) Unitary Elastic

than the growth rate of income during 2002-03,
2006-07,2009-10,2011-12,2012-13,and 2014-15.
The Relation between Income and Expenditure
Income elasticity can clarify the relationship
between revenue and expenditure in real terms.
Income elasticity shows unit change in change in
Income to Expenditure. The income elasticity is
defined the ratio of percentage change in the
expenditure with respect to the percentage change in
the income of NMC.

3

(E,=1), (d) Relatively Elastic (E,>1), (e) Relatively
Inelastic (E,<1)

In this section, income elasticity of expenditure is a
measure of the relationship between a change in
expenditure and change in Income. It is calculated
mathematically with the use of MS Excel. The
income elasticity of expenditure is calculated by
using above mentioned formula (1).
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Table-3 Income, Expenditure and Income elasticity for Nadiad Municipality

- - Total 1];1;}01:11: in Total Exlgke;chmre in Income Elasticity
1996-97 1105.52 1184 .61 -
1997.98 1218.15 113230 -2.00
1998.09 1316.12 1334.48 0.49
199900 2012.61 201408 1.03
2000-01 1501.28 1546.52 1.13
2001-02 131298 1043.26 0.30
2002-03 1340.56 1291.57 0.11
2003-04 1591.03 1483 .49 1.22
2004-05 1864.65 154231 3.85
2005-06 2966.23 2020.09 1.57
2006-07 2184 49 242047 2.12
2007-08 237665 2503.70 2.73
2008-09 3030.59 236131 358
2009-10 3940.44 4106.14 0.54
2010-11 448048 3664 .86 -1.00
2011-12 5509.33 5141.13 0.65
2012-13 6958 .66 7677.16 0.63
2013-14 6640.47 5476.99 0.12
2014-15 463522 352315 -51.76
2015-16 5684.19 $355.30 -5.89
2016-17 635726 579731 1.39

Total 68026.90 6462925 -2.36

Sources: Annual Accounts of NMC.

Above table 3 shows the income elasticity of
expenditure over the whole period of study from
1996-97 to 2016-17. It is clear from the above Table
that the income elasticity of expenditure was higher
than one for eight years, less than a unit for six years
and negative for six years. The income elasticity of
expenditure was highest for 2004-05 (3.85), which
was more than unity; it means that the high
fluctuation in the expenditure generates a more than
higher changes into the income. The income

elasticity for 2011-12 is 0.65, which means one
percent change in expenditure shall generate less
than unit percent change in the income.

Similarly, the high positive value of income
elasticity is of 2004-05, which is 3.85, which is
higher than unity and implies that one percent
change in the expenditure generated 3.85 percent
change in the income. This year data is highly
sensitive. The income elasticity is fluctuating
throughout the study with maximum variation
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during 2004-05. In the year 1999-00 income
elasticity of expenditure is 1.03, which shows that
the ratio of percentage change in expenditure due to
the percentage change in income is approximately
equal. Negative income elasticity of NMC found
negative for six years, 1997-98, 2006-07, 2008-09,
2010-11 and 2014-15. These years the growth rate of
income was less than compare to the previous years.
It was found highest for 2014-15 with value -51.79, it
show the high gap between percentage change for
income and expenditure compare to the previous
year. It inferred a one percent change in expenditure
reduce income by 51.76 percent. The next year 2015-
16 also shows second highest negative income
elasticity of expenditure, for this year it found to be -
5.89. it means one percent change in expenditure
reduce in income 5.89 percent.

It observed that the overall value of income elasticity
is negative, which reflects that the total percentage
change in expenditure of NMC generates roughly the
negative change in the income of the NMC. This
result also explains the lack of balancing budget of
the NMC throughout the whole period of the present
study.

Findings and Conclusion

It can be concluded that the linear and increasing
trend was followed by the income and expenditure of
the NMC with exceptional during the periods of
2006-07, 2007-08, 2010-11, 2012-13, 2014-15, and
2016-17. Besides, it had been observed that both
income and expenditure were maximum during the
financial year 2012-13 throughout the whole period
of research. The growth rate of income and
expenditure has reflected the irregular pattern, and
no particular trend has been followed by the growth
rates of both revenue and expenditure. The reason
behind irregularities in growth rate pattern of
expenditure is that the expenditure by the NMC was
not made through any policy.

Overall value of income elasticity is approximately
less than one, which reflects that the total percentage
change in expenditure of NMC generates roughly the
less change in the income of the NMC. This result

also explains the lack of balancing budget of the
NMC throughout the whole period of the present
study.
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Abstract:

Automobile sector has emerged as o Sunrise scctor in India. Overall automobile export grew by
14.89 percentage over a period of April-March, 2015, According to SIAM, in April-March, 2015,
passenger vehicles, commercial vehicles, three wheelers and two wheelers grew by 4,42 percent, 11,33
percent, 15.44 percent and 17.93 percent respectively over the same period. The healthy development
and rapid growth of this industry has always been very important for Indian economy. Proper analysis is
done through the usage of profitability ratios to ensure that the profit is carned. These are the most vital
and reliable indicators in measuring financial performance. Profitability ratio keep a watch on the
operating performance and act as a helping hand to management for taking corrective measures if there
is decline in profitability. The present study covers the prosperity and growth of Maruti Suzuki Limited.
The study covers the period of 10 years from 2010-11 to 2019-20 stop the study uses of profitability
ratio, growth chart and statistical tools to measures the profitability.
Key words: Net profit, EBITDA, PBT, PAT, RONW

Introduction:
Profit is a life blood of the business. Profit is must for the survival, growth and expansion of

business. For the Satisfaction and building the trust of the investors, to repay the debts, to pay expanses
Profit is required. So there is much importance of profitability analysis. The profitability analysis
enables the organization to identify weather investment is getting better return or not, management is
efficient or not, organization has employed workers or not, profit act as the benchmark for smooth
operation of a business.

The study aims at analyzing the performance of the Maruti Suzuki Limited using different
financial ratios. The objective of the study is to analyze the profitability of the Maruti Suzuki Limited.
The study covers the period of 10 years. The financial statements are to be analyzed with respect to
profitability of the company.

Company profile:
Maruti Suzuki India Limited (Maruti Udyog Limited) is India's largest Passenger car company

accounting over 50% the domestic car market. The company offers the full range of cars from entry-
level like Maruti Alto, Ritz, A-Star, Swift, Wagon-R, Estillo and Sedan Dzire, SX4 and Vitara. The
company is a subsidiary of Suzuki Motor Corporation of Japan which held 56.21 percent stake in Maruti
Suzuki as on 31st December 2017. Maruti Suzuki is the winner of automobile manufacturers in India. It
holds about 53 % of the market share in the Indian Passenger car market.
Objective of the study:

» To analyzed the financial performance of Maruti Suzuki Ltd.

» To check the profitability of the Maruti Suzuki Ltd.

» To provide suggestions for improving profitability position of the Maruti Suzuki Ltd.
Scope:

The study is based on the accounting information of Maruti Suzuki Ltd. For the study, the
period of ten years from 2010-11 to 2019-20 is covered for analyzing the financial statement like
income statement and balance sheet. The scope of the study involves the various factors that affect the
profitability of the organization. The data of the past ten years are taken into account for the study. The

performance is compared within those period.

M
AYUDH :2321-2160 November- 2020 (66t Issue) Page-72




Volume - XIV Issue —1, July — Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

Editor - in - Chief

Dr. Dilkhush U. Patel
Principal
V.N.S. Bank Ltd. Arts and Commerce College
Vadnagar 384355

Dr. Dilkhush U. Patel
Chief Editor & Publisher
Vadnagar
Gujarat (India)

Dr. Hanif G. Nandoliya
Assistant Professor and Head
Department of Psychology
V.N.S. Bank Ltd. Arts and Commerce College

Prof. Tushar Brahmbhatt
Department of English
V.N.S. Bank Ltd. Arts and Commerce College

Dr. D. G. Vediya
Retd. Professor and Head
Department of Sanskrit and Bharatiya Vidya
Hemchandracharya North Gujarat University, Patan

Dr. M. ]. Viradiya
Department of Sanskrit
Smt. A. P. Arts and N. P. Patel Commerce College, Naroda

Dr. D. B. Rathva
Professor and Head
Department of Sanskrit and Bharatiya Vidya
Hemchandracharya North Gujarat University, Patan

Atmaj Academic Research Journal (AAR]): An International Peer-Reviewed Research Journal



Volume = XIV Issue -1, July — Dec. - 2020

ISSN: 2348-9456

Impect Factor : 4.128

Content of the Table
Sr. Title of the Paper Author Page
No. No.
1 URARL 39eHl U Aa Ariolu S dlat udu 01
2 Adjustment of Physically Challenged and Mosam joshi 07
Normal Adolescents
3 Rl Aeeldl AulBs uRadat 61812 velldll IR 12
4 Hlolcl % clolMi WSO (AURA) o uRcl URWS HR0ieAAL A. 15
5 dzQuaral wa dofl AmARA URsUA A wyR2 21
6 WA ot Hot ol AlBA (Power of sub conscious Add WAAFHIR 24
mind)
7 ¢t et A [@Asliat GRSl 28
8 Rlct el Rl Yl 61812 Ay . 33
9 dlwol A G 3 e8lsd @Ol HEGA SLAML AR 37
10 ALFEL Yclotl UallelR Ada Aotd 41
11 Q-l-l[a Al 20 UUUA slaMl 45
12 EAoel Yol HHLA% et 8LS1R YMol AIR. 49
13 Bl uR adl ©uq [El val wcRuAUR GHQau AuRIY slAHL Ad. | 53
14 AR (St ofl AmLos UR UUR 61812 osaucicllst . 57
15 Hol ol HIL% Hallot ¥UA st 65
Hogucll
16 | wy@s Wsd cuauBe olldioe ey | Al (BAgHR Ylongh 68
Hi AAsR Qo
17 HalojrRld WAl oo Ulole. A R63 71
18 | qfedt & yfd Seod gfSeahlon: erehfds Sl ¥UT . FIAT 76
19 ARUAL L 1Qsa YR AU slalur S [Qosaltetot % . Ut 79

URAY oll yaur ol - As g

Atmaj Academic Research Journal (AAR]): An International Peer-Reviewed Research Journal




Volume = XIV Issue -1, July - Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

AARRR A WRlsa YR AAd slau URAY o0l yan ol - As ¢!

St [Qesallotet % . U

el ool gt AsRAHL Bot B ol Sl Aals Ul W B, Wl AMiA
wclllot UARNML [QALQY WlE YUsA U Fot AdR UG @ B. Fot wURAl UetA
A As (QAN Hol Gall sl B.BA AUUR Fot Uall YAUR-YAR A dBs sets uR Y8l asia 8.
Yl AeAR—HL WA ceoresla watd 2o slliElsat YraRal Al Sl 20uR AR Yyun
AL GUR AUs al® scllell Gusy wllsiaAl 8.

olaUFd 8l A0NUR UR Al AlsIRlell (R Aoll (AAM % A cldl sdclloll L YL
QAN o ololl 2@ A B. Holslcaua] ANs YUA B A YHIE A AU of AR adlells]
sAsllal U@UA B. UrgdUBAARASICAHL " URA" 2ot ANsHl djaucuisll yau@ sld A
1513l B dgURNA Bot URURAHL UR sl ucllell As (AAY Al wal B. Hslsicatsil Bl

catBlal AUER AR 5AA salets 3N TersTHe Al URA aAdlej B,
()

YuH AHL 6 9O 281 WAL B YuH A Hold 2Alsl A@oll 9oe ML 22U 8, Ul
gl el cllot cllofl (A el vl B, oL UL [AlAu el ol yallot gl B8l " Ayel
ol As o YeUl Sl BSA."A [Aan accidl wicll otell. gd [Qcldd, dare, dted@ast,
AWEARSBA adR (L HsislcAotl Yetlotoll [@QAMAL oLlcl sl Al sllodd A & ¥ Anl
Aol Wod B - A V€ ofl O Ul 8l st 2l 8.)

delat vami s(A (Qaal Uldst 561R A%t ANUR oll URA o aulaclloll Gaal foclloll
UMl Y 5 B, AUAHL Ual Yl Yl cal B ¥ ul URA sRats Sl A 58 Wl RARGUE AV

YRUAls Glodl scll.al NG URA 8,8 Aletollal Mt YGulQatcdlal Uit $2 8. o ul-

79
Atmaj Academic Research Journal (AARJ): An International Peer-Reviewed Research Journal



Volume = XIV Issue -1, July - Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

clot UQAA ool st B, olcRAAHL doj QAN cliuat Ug BA A wlyra YAS1A sclsHl

w@causd sl B,

wupPl stcatoll salell 2A3ud scdl s(A adld B ¥ ¥ojglu Ui WAl HRcvisHl
HLUE Ao ABYR odRMUL HURET altioll el ol @lslR A A% WRol 5l &cll. B
@Rl deet WURRA sA.AQ wioltl UL (BAUR of ol saRl 53 ol &d. YcoHoll
AsRlell vt AstlozUl duy Ul Aol uiul 85ACl ocl . Wetlell ol AsHReAl Yot
URLUAL 5l &cll. L RUA s(AA 1l LU A Ui UMl AsHR el ot uats HERe] Yy
o Malae cllol 53 B. otdRell (Al ol Hi Al HER WA 6d . WURAA B alcA, Aol
[QlotsiAlott ARG ) &d. euRss uellotl S5t ol sn2l, catyyeouiell A alos, slssi,2m,
Yulell cattd sd,oraurs] wearg,slelloll yaoll stelleicall el ¢fs cadell Al Al wag
se{l3Ul flagt ysil ua ezl ucadldl etd A HER ed. vl Hleul 3era3ul steue(l
stell AsHIR Elloll e ol ARAAAL clnaty] U Al e B Uy Hrels, dloll
Eocl UA AL AL SN0 ALY, AU Ball sletelld], Bl o s3I wcllal Ag Aof YU o, HAWRL
el Aletld ABsL of adlet AR 53 B B cliucl Bl % 53 scltal, Al AMoll A clgat
ala Acll, Aol Aaudni €lusl ual Rt Hiell xR scti HE A Udd ellat ad Slanell U

€9l HIRd &df. tUdotl 50t us A (AR ydllell Asll AR $al M2 HRlE WA B,
(3)

Mol RaR HElRlel Gaclalldl AUA & BUL AR ol Ulel 520U1R, WL
RUA ol 6lRL ol Ol As 531 el wlcAlsdl .aUEell-siEallall Bui Yuau & Al
APl 2wl Gt vl B, FHL st HIRY, QRS ojl, YRcdRd, slelHe, AR $wllR|,
sigal Usldal, A2l oiyqus,qHoL AURell AF3al Alcadl HR AN wg el s2Al.

SALRAR, SOAR, GUR, Al UdYloll YILAA A A A5 AW scll GRlcd U0,

wul ugl sld 30 ol 3U S HL gAQEAlAd HeHl RUAAL 58 B ¥ AN A1
SOR%ollAl Wl HERLAML Blclclloll Atsltal ol Hol cllofl UM oloRA gl B, A 53 B

Wuedl 23 s3lal 1o, AL, ¥ngssl, A weldl ¢RAAL A At 18 X Ael sl

80
Atmaj Academic Research Journal (AARJ): An International Peer-Reviewed Research Journal



Volume = XIV Issue -1, July - Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

Al erkis cdldl ol . 15 axlal yarellell MEl GHRetl HQRL ULl Wdloll $2101 U@ il

Atsilal Al GURAA UL &l

Ul MRIsR aldlaRRML Aol g€l YA auR9LR el @l wdl ugld &
(AN W39 ol ¥R 2L AHof GUHL 3Us ucisA BRYR aulet 53 B, durcllzel l2Acl
AAl 8 el Ul fleoudetl bsHl Bl ALLAL &dl. 8 5 Uctd dld o 8, Bl Ynzu
Rl 53 B Al AAA Bl ggcal 512Q A Aelld Ul yYeell uR el 8l day,
(Aot2t 2lluictall 1@ Atetld voll taAdl AHE A Sl Aal YRARU Y[AMA B way3y sl & a
A2 % YAl el oru dla Aall A Yol cotg [l YgeRUL Bl detMl 3l QU] 9l A
YRR UoHlolad Sl Wclloll AUl A 18 ¥ 2ise Welloll OGN A @ AH -2l

_dcUl AL,

URGLE )30l wsitedl As Yacdl WA Yauot A [@etRet M2 ooRML A AMal
Slesal wlald UBA LRS! A ccdyds oiidal Aol wisll &l WRell BH 3e saul. L WA

(¥)

[Qratell A Bl (@Rl oleRLE o1, el Aol AUt AUUA Bl 53
8 - AUl Al gEcloll G Bl otell”. wl s(AA uaHa sical Slall Ol alloll-otloll (AU YE
clgell cllus ol geaal el oal Aal Acleleds Id W el 8. " g3lal agfal olgl, Heud
slellell sASAA al@olloll BH UsIAAL o scllal ugF ol8l, Yol e B8l &l aAle
82, 5L.3 Ylds sl el Welloll Yol YA B '§ ' Rl 8 otell Wal '+ W3 8 a2l
URAlSell Mo €35 2ol HIZ €l 8l & 9[3 o Alcll UHA 2ARWL wal & HRL SIU3Ul UBAUI
UL AU WLt YaH AGlA ool Acl B, U Yol Yl slu otell sctl. w3l AUt
wUalHl vl Ald dacdl A durelell 4l gl ate ale el Hi A B, "dMIRL dUsll
yeldal ¢ Q] & wal HIRL Yol Al 30U ull . Rttt YelrAUl uye] H ARl AH
AR Holl el § Qean olell ool wicl Allds WUt s2eal 5120 Bl ateida el §
2§ ©." g grs scll Ol A ARl Al o &R B . Aol § Hotll ugL 2s sl ol . g AR
ULG sllol AR B, 9 AR AFAell s {e AR &A% elul B.

81
Atmaj Academic Research Journal (AARJ): An International Peer-Reviewed Research Journal



Volume = XIV Issue -1, July - Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

UL A A ol duwrdlAA date diewollal udl yoal cdll ua yaell 2wy
lstal vall o3, Y2l Ul UABA USA ololl oA s Uelel UGl dleRI2aA $IROL Yosall LRl
ARAL steflzlla amoll o1es stetstz 1Al a0l . vte WUl , Rrs30L, ollkds ASL oll elsct Adl
3L el of RUsHL B wcdl el 2l e, gg Ul Ulcds Al o AN colcllal clls o8l
UYAYA 5§ © & oldlRAell UNOLAL AOAHL YA st Al alall AU uH ol a 3ld
w5 AYEl gl ool AN Agall (ARNAN ASIHL AL RS WS oll YoM AR Botlell

(Zaurll Ul usUL viusirH ololl wal codll.

UL A %A Qe s HalstcAuol 2ullct Al sl Adll A = s sl
A0UR ARAY Halslcauoll Yyaur A 220 B olausl M2 selA YWQUER ool 233 WM cdl
.

yledlu

Ll UM WUMELAE el GUML- UG elctat, IR YA ARTE], HHELCUE Y5 GusR
dAl.31/90/201%,9,2,/11/0%% oll (BcM e[ 2et AAA %ot Ald Qs Al

ARARML YRdd sl AUAA AW

i 18, g (AGUOL Ao LAY, SISIR. 3¢ R,

i FTHERAG, T FHorde] HaaiaT | AfecaAeeaf - glaftdtRega: 1|

SeHlelecl ASRFeTdd AARISIGHIICTIRT| faRgeanie Hify facar Sl afed: arg
arefdl @ 1111 FeTeSRARGIAATOFRsR fRRd Aeenuaian ..

v TS, .36

VTSI, .36

82
Atmaj Academic Research Journal (AARJ): An International Peer-Reviewed Research Journal



Volume = XIV Issue =1l, July - Dec. - 2020 ISSN: 2348-9456

Impect Factor: 4.128

Editor - in - Chief

Dr. Dilkhush U. Patel
Principal
V.N.S. Bank Ltd. Arts and Commerce College
Vadnagar 384355

Dr. Dilkhush U. Patel
Chief Editor & Publisher
Vadnagar
Gujarat (India)

Dr. Hanif G. Nandoliya
Assistant Professor and Head
Department of Psychology
V.N.S. Bank Ltd. Arts and Commerce College

Prof. Tushar Brahmbhatt
Department of English
V.N.S. Bank Ltd. Arts and Commerce College

Dr. D. G. Vediya
Retd. Professor and Head
Department of Sanskrit and Bharatiya Vidya
Hemchandracharya North Gujarat University, Patan

Dr. M. J. Viradiya
Department of Sanskrit
Smt. A. P. Arts and N. P. Patel Commerce College, Naroda

Dr.D. B. Rathva
Professor and Head
Department of Sanskrit and Bharatiya Vidya
Hemchandracharya North Gujarat University, Patan

Atmaj Academic Research Journal (AAR]): An International Peer-Reviewed Research Journal



ISSN: 2348-9456
Impect Factor : 4.128

Volume = XIV Issue =Il, July - Dec. -2020

Content of the Table

Sr. Title of the Paper Author Page
No. No.
1 ‘T FEhr Iurard A fReufatre o, #rar Sy 01
2 A ledledl =4 (5491 wi(mz Sloflal U2 ele] 07
3 GLOEADe Bl ALY URMIR Yol R, 11
4 dzeucral s dell @i cglRL (3N Hletml 18
5 wifAaud wetlu eouet Al uaidl 41 29
6 (Rlctot HRWS HALSLAML 24
7 (& MiUet ol BULRAMALES 27
8 UHA Mot oll T1R61 CRENEI 32
9 AL UA eJAglotiHleR olIAURL AUI(CE gt 35
10 Ba Hollsld atteteut [Reist 40
11 @l U ol sell Hellelerl wel Al 6L512 YolM ol EARUY 48
12 adl2e(l oumt yatuld dlaa 52
13 UISHSAL U5 UHIFSs dMzl B 51512 oA et ofl 56
14 Hlosd of et uauwla auslz el 61
15 G20 A MR ol @ AAS] 67
16 w5 Argd canuBe oldue el (FAGHIR o UosFHIR 74

‘RrdfaeT oo reafr 1l arate F3ugl
17 Hetriel Wl Alastoll une(l 5ol WHRs aeues e 0l 78
R
18 ArgclollzsHI2 BUSIRS - M§lelRed sL[Qesauolet 2. uct 83
19 Acsl A s Ad & Faol w2d Qe A, 86
20 e gfevar it gar i faear oraf 89
21 MaLel YR Blell Ay oflAeguR RURLY aRLs? 93
WU-eRElel el Ul A5 wlau

Atmaj Academic Research Journal (AAR]): An International Peer-Reviewed Research Journal




Volume = XIV Issue - II, July - Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

8 Al SlRAUSWA Ul [sR & ¥ Ul was sloell UAs scAlloll glAaA
UMAA YAA B ¥ FA kol SAslAa 5ol % olfl (ARA2AGEA AHIH MUl
UGl Uds Uy s B, FQ Ul ¥ Yol wAs s(Aulal Yeu Y3l wsl B, wsdl 1.
AUl % A [QuUBRML Uolldot wal WHA ¥let 1o B.

yledlu

1. sley-AUE.sLaurel  ollotlaRadl  Yrels  elSIR,AUHELAE,1995,Y4.251;
TATACIRTTARAH| -ATCIGIUT-1/5 Uleiedeg 39T, aRAT gfscrener=4a,fGeelr, 1986

2 usleiRd - A ud

S eaRaH - (A UsaRIRAITH T5ohd aTEar IiRdd) el AR A ST e,
TlgesT fe@meras, aRoR,1964,9.3

4 ollzua, y.702

> FEpdTEcdeR i - T Feied IUTEATT,ARET felshcle, aRIURI,2001,9.71

6 Gzeloty |l ellHe] Wt 5@9 cldl 8.

7 History of Indian Literature - M.Winternitz, Oriental Book Reprint Corporation, New Delhi, 1977

Aol -Al:
3MYfAeh HERT ATCh-THN IUTEAT, AGFT fdeTmeras,arIorE. 1995
HIfIETE FATEel - HFIGh: SI.TEAG AUIS], TEFaT IR TehIIeT, TRV, 1996
ACIGAUT - UTAedeg 39T, IRAST Tfcerahe=a,Gealr, 1986
ot Agd AU slAsBlur adlsyd)-vocles-BolodAA B2lAN, (AUl
AU AQ, YlRAQaH6E R, A1 AU YRR, asleR,1992
ofRAcloll  Argcl  alleAsR —Aus.aAlyed [QAuss,YRAaAREl oeaulniol  oll§,osuAd
A%, VUHELCAUE, 1996

sltgA U H-A UK. SL AUl allol. Al Yrels @lSIR,UHELAUE, 1995

A History of Sanskrit Literature-A.A.Macdonell,Motilal Banarasidas,Delhi,1965.p.293
History of Classical Sanskrit Literature - M.Krishnamachariar, Motilal Banarasidas. Pvt. Ltd.

Delhi. 2009

History of Indian Literature — Albrecht Webber,Printwell Publishers,Jaipur,1989

History of Indian Literature — M.Winternitz, Oriental book Reprint Corporation,New Delhi, 1977
History of Sanskrit Literature — C.V.Vaidya, Parimal Publications,Delhi,1986

Indian Kavya Literature(vil-3) - A.K.Warder,Motilal Banarasidas,Delhi,1990,p.139

Sacrad Books of the East (vol.32 part.l) - F.Maxmooler, Motilal Banarasidas,Delhi,1964

85
Atmaj Academic Research Journal (AARJ): An International Peer-Reviewed Research Journal



Volume = XIV Issue - II, July - Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

Wrgctolle s BUSIRS - HelelRd

sL(A%zlletet %.use
UL, AsAedl,ddausAss

A yauH 8.4.1937 Hi 3l AH5WHRARIDA History of Classical Sanskrit Literature
ollHoll Yol AUscl AUSRUAL WU U Wclloll AHA Yelloll gt AdRUA UR U WUl
YR Yol sAl B.

Aceh TAAGd T 5 TEAAaEgawas’ Al oAl @Qada dl asa Wregd
AR 5(AQuN — otlzusRAal Wdlell olles — 3Usell selaisHIZ SAslUA, CAssAB ¥
AMLARL-HELAUR A, oLl Bl olloll MR Al UsA V. L A el BN Al UM
U@ wolcdoll 5[QAA GUscl  otlloll w3 Al B %. Yl MeARAHL WU
HIA allesell AR UslelRclo] YElol AslUcllall YalM $319). HelelRdoll RURA Uy et
HaleRetell fuld Ul 53 B — HRdcaTed FAFHRAHA 2 B Yool [Aacdl YA B
Axo A UM el vaMl AL AR dlafdct ol GustRs oleldl Al [QAUR udal
D -

o g T w1 T Ay T eRader| et deraT Ieeried A o Fafadll
wUld “wud, sH Bl el @old 28l B 58 B A oll® sais 6 ugl o gl el A
ollog saliat oll” cplely URL cauly HIR Y geR wald ¢ sQulloll HHELA! WA AGE
AWR B. W R Ied #ARA dead RA WAld B “ HelelRdHl ol A elRdE Al gl
ol [Qglolloll vl Vi(AYLL 2AGEL UQL HelelRc AldusIIMR 32 Gucll ¢o] B A
YAl s 8.

oAl TEATT FTEIRATT o UMl w@otaecdlil 2 Yl cv] 8 -
‘5103 oltes YRGell Gue st sRalaloll scusiiiell [@Asua drgell welast s &, el
slastd adR YyHeledll RgcRdalol ollese] ARl titcllHl wUR] (RA HsleRd AR 2l
Yulld YoMl clr UdeE sRclloll R sl B.auia sl8s UYRs sl 88 a¥ 8, el
Al Asadlell RauRRMR gEaTdier A 458l €ly 8. wl YR 2L ysiRedl 8l a3 &
BUE, , wYs AUl wYs cAlAA g 53 A Bl sl WA WA Usccloll ol B, Bu,
Hea ¥ wiad 2o sl Ul wys sl ¥ YR dlaldciRiess] adlet slaell Raua wo
yg ol :u8let el AH oMl wa yeadl YRl ual Al yRls Getd Aed dlua
202 olladso] 0eRl Ul B.

UL A AsA A YR sl U YRS ollausl wuclloll Ao HeleRda S0 st B.
RAHLARL — HElAR L M dlelda A RI%Idoll GURcRL HiolcllHL LAl il ABUAHL AS\S
AE wQUA B, AHARL A Hsisicd B, HalelRd BAsl Aot B A eloldd A YRAQ B.

83
Atmaj Academic Research Journal (AARJ): An International Peer-Reviewed Research Journal



Volume = XIV Issue - II, July - Dec. - 2020 ISSN: 2348-9456
Impect Factor : 4.128

HElAMRAML Al ALt Ul culaslRs 3us] uisal — sl sl gl [3ual 53
8. Botlell Hiotcol AELAUR] U Qlatel AU As [@ARie [Quslal 1ol B FHl As ctw
9ASl HA B A AR ‘ ATHEFEERAT 1 UQl S3cUML MA BD. A3R UdHl Asit [Aewat
usclMl aeal 8. B3, 1.aleud 2. 1euud 3.aqud 4.(QRieud 5.6a0wud 6.¢lwiud
7.90ud  8.seiud 9.acaud 10.dllfdsud 113llud  12.206Aud  13.uejudetud
1400 uud 15 0HAlud 16,1 ud  17.1slyeUletud  18.2cuiAsqud.  BHi
Uoscaloll (AR aglatdl SRl - uisletll Geulell csal olRsrl Yo salets B.

AURAA et GUtaAY 53 B ¥ “ UUYI HolelRdAHl Ydloj AJ adlet 53 B
3 seliad Yotz adl atell GURledt MR YQlo] % o1l URed A 1Rl elllds clotoll RRURCAL
galcllad yRllAlal U M2 et sl Y0U WA B.”S

g Alduoll  sAga0)z  sUAER  HelARAoll  AgodAULAGA (AR U
wtapa71)Hiel YR dsal QuyRle wl@lsiotgigoddy ol Ul 531 & A A Ad@Qled
0. wlesA aclls owua AM wWleaeask WA A 6 3usle WHUREA SUS
HalelRdHil Ut 53 B. %l ¥ el HslelRcMl Al GUERA Wlej Bleclswl scloll
Gusi sl & A wugiedl oeta oell, BUE solerdl s, Gl glued,
HeaHcAlNOHL (B3201.mo QL Elallsel, EAtilsU ol UARAA US|l ULl HsleRda
utllet B, A HslelRdell GURA WAe] Gecllsul scll ¥l HslelRclatl vt WAlal
UoAlA AUA URL Bl HA B.5 sRclal Udal AWUR UAUR Al 2Ull URL LAARUE B.

gt otleaallletl QuiRMl B 2ullal Rl uRyEl Histadl wad & Ag
8.0.7500l UHAUL YAl GlgolRlaRle] ‘Aulldsl’ As Gdd olles B, doll WUR
HateRdML vl Auglell As yldstt B. HoletRdoll A olloissl veoll URL ASs 9 Visell
slleso] 23U Ul 23 Al Al urA 8.

sttt UuilBaydl oot st BUaR RAXAMR  GllAMRA AUl
yAsuisa olles 3R B UReq galloatclal wUQel doll ARGl QA s ¥ HA B.

HelelRa 32cls dyottesl Hiz ugl yrRel Y3l wsl B.el@aet Auagsie sld
sAuiRadl ( 8.U.895 ) U Yelal-tolww 2] B.3UUsUR A @ AMUsA
ALEAGYEX, ‘AAQARY, UAsRUos, (Aolaelli (cat2lloly gal 3usl a2l B.

UL A ABA Al HelARA A HA ollesl % odl UMY UldRANINA HIZ Guc
oloAl @.@c&?@@% $& 8 AM “The Mahabharata is not one poetic production at all, but rather a
whole literature.” A eld AHIL AEdA & FUl w, oA, velUR, Mol Ao ¥ BlAsiual
cldl ueatzll ¥ @QQu Hsiclla aetanl @G d@Qta A UHAsll ASlA wUA Ullls
VAL, UASRY, 9o€, R, Al cddRell g Wtell B Auiel B B HeA A A8 AB

84
Atmaj Academic Research Journal (AARJ): An International Peer-Reviewed Research Journal



Year: 2021-22

No. Name Title of paper Department | Page No.
A Study on Profitability, liquidity and Solvency

1 Dr. K. K. Dave Through Trasitional Tarios and Cash flow Accountncy 1
Ratios of Selected I.T. Companiesin India
A dual-response naphthalene-armed

. calix[4]arene based fluorescence receptor for .
2 Dr.P. G. Sut L Ch t 2
r utaria Zr(IV) and Fe(II) via Ligand to metal charge emistty
transfer
A dual-response naphthalene-armed
3 Dr.S. A Gandhi calix[4]arene based fluorescence receptor for Physics 3
T Zr(IV) and Fe(Il) via Ligand to metal charge Y
transfer
. IMPACT OF CORONA VIRUS ON

4 Dr.Viral Ka.patel EDUCATION COMMERCE 4t07

Synthesis, crystallographic investigation, DFT
Dr. SAHAJKUMAR studies and H1.rshfeld. sur'face analysis of novel '

5 ANILKUMAR GANDHI bromo hydrazine derivative: (E)-2-(2-bromo-4,5- Physics 8
dimethoxybenzilidene)-1-(4,5-dimethoxy-2-
methylphenyl)-1-hydroxyhydrazine

P.G.
. MICROFINANCE:A STUDY ON SEWA DEPARTMEN
6 Dr.Viral Ka.patel BANK T OF 9to 16
COMMERCE
CUSTOMER RELATIONSHIP P.G.
. MANAGEMENT STUDY OF HERO HONDA | DEPARTMEN

7 Dr.Viral Ka.patel TWO WHEELER IN ANAND T OF 17 to 30
DISTRICT,GUJARAT COMMERCE
The level of Non-performing assets of public

8 Dr. K. K. Dave sector banks of india Pre and Post Accountncy 31
Demonetization: A comparative study

9 Dr. K. K. Dave A Comparative study on liqudity analysis of Accountney 3

selected pharmaceutical companies in india




»

_ambodhi

(UGC Care Journal) ISSN: 2249-6661

AST Vol-44,No.-1, (II) January-March (2021)
UDY ON PROFITABILITY, LIQUIDITY AND SOLVENCY THROUGH
TRADITIONAL RATIOS AND CASH FLOW RATIOS OF SELECTED L. T.

COMPANIES IN INDIA

Kanchan K. Khatri
Research Scholar

Dr. Kapil K. Dave
Research Guide, (S. P. University)

ABSTRACT
This study examines the profitability, liquidity and solvency of selected I. T. Companies in India by employing
traditional ratio and cash flow ratios over the period of five years. By using the financial statements of selected
companies, independent sample t — test was used for analysis of hypothesis. The financial performance of
selected companies was measured using profitability, liquidity and solvency ratio. Result of study shows that
traditional ratios are slightly higher when compared to cash flow based ratios In some cases, significant
differences between both ratios existed and in some cases no significant difference was noticed.
Keywords:- Traditional Ratios, Cash Flow Ratios, Profitability Ratios, Liquidity Ratios and Solvency
Ratios.
1. INTRODUCTION
Traditionally, financial ratios were used as a means of analysis of financial statements. While today, ratios
calculated from the statement of cash flow has drawn the attention of various stakeholders and academicians.
Financial ratios are obtained considering Income Statement and Balance Sheet while cash flow ratios are
derived from cash flow statement. Cash is the most liquid asset of the business, therefore, many practitioners
believe that financial performance analysis of any sector should be done by considering statement of cash flow
(SCF). Till today, statement of cash flow has been used for managerial purpose for controlling cash but it has
neither been used for financial performance analysis. This study drives away this limitation and focuses on
financial performance analysis by using all three financial statements; Income Statement, Balance Sheet and
Cash Flow Statement. Performance analysis is made by using profitability ratios, liquidity ratios and solvency
ratios.

1.1 Traditional Ratios
The ratios which are computed using Balance sheet and Income Statement are known as Traditional Ratios.

1.2 Cash Flow Ratios
The ratios which are computed by taking particulars from cash flow statement and some particulars from
income statement or balance sheet, such ratios are Cash Flow Based Ratios.
1.3 Profitability Ratios
Profitability Ratios are the financial scale used by the corporate stakeholders to analyze the ability of firm to
earn profit. Higher the profitability ratio, higher will be the value of shareholders. Traditional profitability
ratios include Gross Profit Ratio, Operating Profit Ratio, Net Profit Ratio, Return On Investments, Return On
Capital Employed, Earning Per Share etc. Cash Flow Profitability Ratios include Cash to Sales Ratio, Cash to
Assets Ratio, Cash to Equity Ratio, Cash to Capital employed etc.
1.4 Liquidity Ratios
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* A new and dual-response calix[4]arene based fluorescence sensor for
recognition of Zr%* and Fe2* by emission spectra via LMCT

+ Binding confirmation is supported by UV-visible study, ESI-MS, 'H- NMR, FI-IR,
PXRD study and cyclic voltammetry.

* The quantum mechanical study of the ligand C4N and ligand C4N with the metal
cations (Fe?* and Zr#*) has been performed using Gaussian 09W software.

Abstract

A new and dual-response calix[4]arene based fluorescence sensor; 5, 11, 17, 23-tetra t-butyl-25, 26, 27, 28
tetracarboxylate naphthalene calix [4]arene (C4N) has been designed and developed for the recognition of
Zr** and Fe?*. The fairly linear range of C4N for Zr** and Fe2* is 5-205 nM and 5-210 nM respectively. This
sensor exhibits favourable selectivity towards Zr** and Fe2* with the detection limit of 1.98 nM and 4.05 nM
respectively via ligand to metal charge transfer (LMCT). This interesting supramolecular architecture has
been exploited by UV-vis spectroscopy, voltammetry, electrospray ionization mass spectroscopy (ESI-MS),
powder x-ray diffraction (PXRD) study and fourier transform infrared spectroscopy (FT-IR). The binding
constant of C4N with Zr** and Fe2* is calculated to be 8.139 x 108 M~! and 8.430 x 108 M™! respectively. The
quantum mechanical study of C4N, C4N: Zr** and C4N: Fe2* has been implemented using Gaussian 09 W
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RONA VIRUS ON EDUCATION

DR. VIRAL. H. KACHHIA PATEL *
PROF. (DR.) HETAL A. DESAI **
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10 was observed first in China and within a short period it spread all over the

world. The COVID-19 15 a pandemic disease caused by a virus that affects the education system of

SR T : ; 's development. In
. and developed countries, Education is the pillar of every country s op
bR coresoptd universities are closed to control the spread of the COVID-19.

the world, most schools, colleges, and | sprea /ID-
The school closure brings difficulties for students, families, and teachers, So, distance leaming 15 a
education system. The entire world gets calmed. The World Health

solution to continue the | |
Organization (WHO) declare this corona virus an epidemic. Almost all the countries have taken

various steps to prevent from this virus. Everything was stopped. People were stucked at the
respective places, Globally almost all the countries have declared the complete lockdown. The
emergency services were open during this period. Government has postponed / cancels the scheduled
activities. Universities, Schools, Colleges, Institutes were closed during this lockdown peniod. Many
of the institution have their syllabus completion and examinations were pending. Schooling has
greatest impact on this lockdown, In this research, researcher trving to find the various factors of

[MPACT OF CO

Abstrace: COVID-

umpact of education
Keywords: COVID-19, Epidemic, Google Classroom, Zoam, Online Teaching, Lockdown, Education,

ete
Introduction: Corona virus which was named as COVID-19 by World Health Organization (WHO),

The virus was first ildtni'tﬁr.:d in Wuhan City of China. The virus spread in all the countries within a
short period. Following are some of the symploms of corona virus.

sr.No. Symptoms

1 A general feeling of being unwell
2 Sore throat

3 Headache

4 Cough

2 Fever

According o —
e P%ﬂ'ﬁﬁ;:’:ggﬂfln&l? Drgamzaltum (WHO), a novel corona virus is a new strain that has not
the development of diagnosti utmﬂmu - Viruses are named based on their genetic structure to facilitate
lockdown in their mag'z?mc Vaccines and medicines. Almost all the countries have declared
beads 1o the total clﬂfumuwfﬂmmm The educational systems worldwide were disturbed, which
billion leamers have hee 5 f? schools, universities and colleges. Till 21 April 2020, n ly 1,723
Objectives of the Etud&'l:] ;h:‘:::: u:dtu elosure of schools, universitics and colleges globally.
To analyse the CoVID. 19 impac i | Qﬁuﬂﬁ"mﬁ of the study are as follows;

2. To ama)
¥se the percept;
¥ perception of male and female respondents towards online study during COVID-

L3
Assistant Profesee 13
*esikp. e Ot Commerce Bhavan's College, Dakor (Gujarat)
Ollege,Veer Narmad South Giujarat University, Surar
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Abstract

A novel bromo hydrazine derivative: (E)-2-(2-bromo-4,5-dimethoxybenzilidene)-1-(4,5-

dimethoxy-2-methylphenyl)-1-hydroxyhydrazine is synthesized and characterized by
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MICROFINANCE: ASTUDY ON SEWA BANK
DR. VIRAL. H. KACHHIA PATEL"

ABSTRACTS:

The biggest accomplishment in microfinance in the past 10 years has been that the poor and low income
women have led the way, shown that they are the world’s best bankers. They built their bank balance through
tiny savings from their hard earned money and use financial services to build income, assets and raise the
quality of life of their family. Present study makes an endeavor to understand and evaluate the savings
behavior of the poor women. Savings is relevant for poor people as it is their first step in the process of
coming out of poverty by breaking through the vicious cycle and giving themselves a chance to move ahead
in life.

Key Words: Microfinance, Poor Women, Savings, SEWA

INRODUCTION

Many people in the developing world are often denied access to banking and financial services. India is no
exception. Constrained by State Directives the number of banking institutions in India is higher than that of
other countries with a similar income per head. Access to financial services is limited to the formal sector.
In developing countries the presence of informal sector is omnipresent. This is due partly to the cultural
inheritance of a country (which may differ from one country to the other) and partly to recent innovative
break-through brought about by specific needs of commoditization .However, despite their strength (mainly
flexibility, low transaction cost), these alternative financial services do not meet the requirements of the
population .Based on small and short term transaction, often oriented towards social consumption or, in the
case of micro enterprises, circulating capital, they ,don’t meet all financial needs, especially in terms of
investments .In addition here again the poorest may be excluded from these services.

The concept of Microfinance have emerged broadly under three categories:

SEWA BANK

Historical background of SEWA Bank::

SEWA bank is an offshoot of the SEWA movement and an important part of a family of SEWA organization:
the union has its members also as the account holders of the bank. SEWA Bank was established in 1974 with
the initiative of 4,000 SEWA members, whom of each contributed 10 rupees as share capital. All low-income
working women, the founding shareholders wanted a secure place to deposit savings as well as a source for
loans. They also wanted their own bank in which they would not be made to feel inferior and unwanted as
they had been by commercial banks. The Bank is a registered cooperative bank subject to the banking laws
of the Reserve Bank of India and the cooperative banking laws of Gujarat State. SEWA Bank ( Shri Mahila
SEWA Sahkari Bank) was established in 1974 by 4,000 members of the Self —employed Women’s
Association (SEWA) a trade union that first started organizing self employed women in the slums of
Ahmedabad in the state of Gujarat, but now has over 9,00,000 members in Ahmedabad , rural Gujarat and
elsewhere in India. SEWA bank is in fact a cooperative bank owned by 60,000 women holding over Rs 3.3
crore (33 million) in shares, who elect a board of 15 directors each representing members in a different trade.
SEWA bank, has always focused more on saving products than micro loans and it had had more than 3,
00,000 depositors at the end of 2007(Refer table 2.1). It is obvious that within such a context SEWA Bank is
not just a provider of micro credit; its mission is to assist poor self employed women in their overall struggle
to live a life of dignity, while providing at least a minimum level of social and economic security. It was set
up because commercial banks were not helpful in dealing with illiterate, poor women unfamiliar with banking
procedures. While the women found those procedures complex and inflexible, with significant collateral
requirement and inconvenient hours of business.

GROWTH PROFILE OF THE SEWA BANK

Year 2019-20 | 2018- | 2017- | 2016-17 | 2015-16
19 18

Number of shares 96921 88167 | 82327 | 67883 67756

Share Capital(Rs.) 755 605 530 453 400

* Assistant Professor, Department Of Commerce & Business Management, Faculty Of Commerce, The M. S.
University Of Barod, Vadodara (Gujarat)
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Member 448434 | 371108 | 361639 | 328636 318594
Total deposits(Rs.) 11411 11126 | 11948 | 10505 9615
Working Capital 17671 16184 | 16494 | 14568 12919
No. of loans | 7042 5622 5169 4665 4400
&Advances

accounts

Profit 161 94 83 79 52
Dividend % 9 9 9 9 9

Net NPA % 2.40 1.63 3.03 4.98 4.12

Profile of the Members:
The average monthly income of a member of SEWA Bank is Rs.1,500 where as the average income of her
whole family of 5-7 members is Rs3,000 per month. The urban female depositors of SEWA Bank are engaged
in three predominant activities:
o Hawkers and vendors, for example, vegetable and fruit vendors, small shopkeepers, vendors of
flowers, fish, household goods and clothes.

o Home based workers like weavers, carpenters and others artisans which also include bidi rollers,
garment workers and women who process agricultural produce.

e Manual laborers and service providers like agricultural laborers’, constructions workers, head
loaders, papers pickers and domestic workers.

o Small producers like artisans, agricultural farmers.

Given that 93 per cent of the workforce in India is in the informal or unorganized sector a union for such
workers, especially women; it was deemed essential to fight for their economic rights. However, economic
rights are not sufficient in themselves. Women members also needed access to services, from health — care
through financial services to business development.

Objectives Of Sewa Bank:

e  Providing facilities for savings and deposits, thus, inculcating thrift in the women, managing
their savings and ensuring safe custody of the cash the women receive as loans

e Providing credit to further the productive, economic and income generating activities of the poor
and self employed.

e Extending technical and management assistance in production, procuring, designing and sale of
goods and services. This includes services to buy raw materials, equipment, tools and establishing
direct links with industries , wholesalers and procedures from where the borrowers buy rags ,scrap
iron ,wood, vessels, bamboo, yarn, vegetables, and waste paper; guidance in marketing their goods;
accounting services to members individually and to women’s groups.

e Providing facilities to rescue their jewellery from pawnbrokers and private moneylenders and giving
loans against jewellery.

e  Adopting procedures and designing schemes suitable to poor self-employed women, like collecting
daily savings from their places of business or houses, or providing saving boxes and giving training
and assistance in understanding banking procedures.

SAVING SCHEMES OFFERED BY SEWA BANK

Jivan Asha Daily Savings Scheme
Chinta Nivaran Yojana Worry Riddance Scheme
Mangal Prasang Yojana Special Occasion Scheme
Ghar Fund Yojana House Fund Scheme
Kishori Gold Yojana Buying Gold Scheme

-Scheme I, which is currently being withdrawn, still has deposits of Rs 22.750 held by 91 women. The
scheme provides cover for the women life (both accident and natural deaths) .Each member deposited Rs 250
as a fixed deposits, which is withdraw able in any given year.
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-Scheme 2 has deposits of Rs 6.53,150, held by 200 men. The scheme is for husbhands of members and covers
death due to accidental and natural causes. The deposit required for this policy is Rs 200 shortly to be
increased to Rs 650.

-Scheme 3 has deposits totalling Rs13,280,350 held by 21.319 women .This scheme providers
comprehensive insurance coverage including natural and accidental death (up to age 58) loss of property or
equipment due to fire, theft ,cyclone, earthquake and so on (up to age 70): health Insurance and maternity
benefits . The deposit required for this was initially Rs 500 and is being increased to Rs.1000/-.

-Scheme 4 has deposits of Rs.3,345,700 held by 3,639 women. This scheme is the same as the third, except
that both the woman and her husband are covered for the same risks listed under Scheme 3. The deposit
needed was initially Rs. 700 but has been raised to Rs. 1,150, and is to be increased further to Rs. 1650.
RESEARCH METHODOLOGY

OBJECTIVE OF THE STUDY

The main objectives of this study are:

First, to make an inquiry into the savings behavior of the women in poverty, while doing so it also makes an
effort to capture the perspective of these women and their access and control over their own savings and
incomes.

Second, it is to understand the microfinance concepts, its framework and structure.

Third, it is to seek clarifications with regard to the savings behaviours of the clients of MF in India.
HYPOTHESIS

Microfinance Interventions are making inroads in the sector for improving the financial behaviour of the
poor. In order to understand the financial behaviour of the poor women of MF sector, the first component,
savings, of the financial behaviour must be understood and evaluated. Because, it is the only that can help
then to come out of the debt trap and help them in capital formation. SEWA Bank a pioneering and premier
institution of MF was chosen to see if their women members are responding favorably in their savings
behaviour. Hypothesis is that the savings behaviour of the members of the SEWA Bank has positively
improved.

APPROACH AND METHODOLOGY

Sample Design:

The study uses a combination of random and purposive sampling procedure to select the sample or
respondent, who is the member of SEWA Bank. In the first step, three areas namely Ahemdabad, Anand and
villages of Anand district are purposively selected for the study so as to consider urban, semi urban and rural
population of the Gujarat state. Using proportional allocation method 30 members each was selected for this
study.

Therefore to study the impact on financial behavior for savings of the members would be more effective.
Data Collection Process:

The sources of data are primary data and secondary data. Secondary data is collected from annual reports and
web sites of SEWA and NABARD. Primary data is collected and tabulated on the basis of personal in-depth
interview.

Occupation:

About 20 working members of surveyed households are working in factories and offices in various capacities.
30 workers fall in category of daily wage & their income depend on number of working man days. 10 women
in surveyed areas are working as maid servants. Business category includes business on regular basis and
having permanent establishment which include owning grocery shops, automobile garage, ironing, hair
saloon etc. 3 women of working population of surveyed area are self-employed having their own small
business.

OCCUPATION CATEGORIES

Sr. No. Occupation Persons
1 Monthly Wage (Service) 27
2 Daily Wager 30
3 House Wife (Home Maker) 11
4 House Servant 10
5 Business 3
6 Petty Business 8
7 Animal Husbandry 1
8 Piece Rate Worker (Job Work) 1
9 Unemployed 9
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(Source: Primary survey)
The unemployed category, 9 persons during the survey, also includes those women members who are not
economically employed and are financially dependent on their spouses or other members of their family,
these women members voiced out their desire to learn and begin with some home-based activity which can
fetch them some income.
Household Monthly Income:
The income level decides capacity to save of the households. The table 42 given below describes the various
income categories & number of household in each category. During the survey, in the surveyed area earnings
of maximum households were between Rs. 2000 to Rs. 5000 in a month.
MONTHLY INCOME LEVEL OF HOUSEHOLD

Sr. No Monthly Income (Rs.) Household
1 Up to 1000 01
2 1001 to 2000 09
3 2001 to 3000 17
4 3001 to 4000 15
5 4001 to 5000 21
6 5001 to 6000 12
7 6001 to 7000 08
8 7001 to 8000 04
9 8001 to 9000 05
10 9001 and above 09

(Source: Primary survey)
The figures above show the monthly household income which also includes the income earned by the women
member as many of them were financially dependent on their spouses or other family members. The income
source is not only from the occupations which are permanent in nature but also from those which can be
defined as seasonal businesses which are taken up during few months. Nearly 38 households have income
more than Rs. 6000 a month which is quite feasible due to availability of earning opportunities in Ahemdabad
however, the number of households having such income is comparatively much less in Anand. As also the
capacity to save of those having income over Rs. 5000 is more.
Monthly Income of Women Members:
Comparison of total household income and income of women shows vast difference. Out of the total sample
of 100, only 45 women are earning members in their families. Only 26 of them earn up to Rs 1000.
MONTHLY INCOME OF WORKING WOMEN

Sr. No Income Women
1 Up to 1000 45
2 1001 to 2000 33
3 2001 to 3000 12
4 3001 to 4000 04
5 4001 to 5000 03
6 5001 to 6000 0
7 6001 to 7000 0
8 7001 to 8000 0
9 8001 to 9000 0
10 9001 and above 0

(' Source: - primary survey)
Initial Decision to Start Savings:
This section becomes very important to understand the dynamics in a household and the extent of decision
making power of a woman member in her household. However, it should be noted that if the decision is joint,
it may not completely negate the decision making power of a woman member.
DECISION TO START SAVING

Sr. No. Decision By HHS
1 Yourself 45
2 Spouse 03
3 Joint Decision by Spouse and yourself 39
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4 Joint decision — Family Members 11
5 Any Other 00
6 No Response 02

(Source: Primary survey)
The statistics are very interesting giving us figures favorable to women members, with 45 of households,
essentially, women members taking the initial decision to start saving. This is followed by 39 households
where the woman member and her spouse have made joint decision to start saving but this will certainly not
negate the decision by the woman member. There are cases, around 11 households where all the family
members take joint decision to start saving. 3 of households are such where only the spouse of the woman
member has taken individual decision to save. However, it has to be again noted here that the cases taken
here are even those where the husband individually saves somewhere else. It would be interesting to note
that those women, 45 persons, who save individually, out of these, 78 percent of women are those who are
working and earn an income for their living. The income of majority of women, around 97 percent, who save
individually is to a maximum of Rs. 5000 a month. There are very few women, only 3 percent who earn more
than Rs. 5000 a month. The table below shows the various income categories of women members who have
taken initial decision to save individually.
Mode of Saving:
47 women are saving jointly with their spouse and 39 are saving individually. 14 are saving jointly with
family members.
MODE OF SAVING

Sr. No Saving HHS
1 Separately — Individually 39
2 Jointly with spouse 47
3 Jointly with family members 14
4 Any other 00

(Source: Primary survey)

Place of Saving:
This survey was organized with the help of SEWA Bank employees, “Bank Saathis” and sample households
were selected from SEWA Bank members list and introduced by them. 90 women interviewed are saving
with Self Help Groups and 4 percent women are saving with SHG as well as in the house. As far as savings
in the house is concerned, there are a few members who save at home in a “matki” which works as a piggy
bank for them. They save for a specific period, say 6 months or an year and they may save for a purpose say
either for a festival or some specific reason.
PLACE OF SAVING
Sr. No Place HHS
Self Help Group (SHG) 90
In house & SHG
Bank
SHG & Bank
In house
Employer
Any Other

(Source: Primary survey)
There are also some interesting views of the women members on savings. According to them, savings is not
money left after expenses. Savings is also money put into expenses to build relationships since they feel it
will come back to them when they need it. Many of them do not keep savings at home, rather they loan it to
friends or relatives in need and take it back when they are in need of money. According to them, in this way
social bonds are being built and money is saved since money that is kept in hand can be easily spent.
Although, it was also discovered during the informal discussion that around 50.0 percent of women members
save in the various savings groups, including SEWA only to get loan. It was observed during the survey, that
poor women do have the capacity to save provided their savings are collected or they are able to deposit their
savings on a timely and regular basis else the money that they keep aside for savings gets spent.
Decision on Place of Saving:
The decision on the place of savings is as important as the initial decision to begin savings. 51 households
are such where the husband and wife have decided jointly on the place to save. 38 households are such where
the women member herself took the decision on where to save. 11 households were such where all the family
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members took joint decision on the place of saving. The joint decision with spouse or family members would
not mean that the women do not have a voice. There are many women members earning an income who do
make the decision on their own on decision to save and the source of saving.

DECISION ON PLACE OF SAVING

Sr. No Decision maker HHS
1 Yourself 38

2 Spouse 4

3 Joint decision — with spouse 51

4 Joint decision — family member 11

(Source: Primary survey)
Monthly Saving Pattern:
This section inquires about the respondents’ ability to save on a monthly basis. The table below shows that
majority of households, 93 households, are able to save up to Rs. 200 a month. Within this, 74 of households
are being able to save only up to Rs. 100 a month. 5ouseholds are able to save between Rs. 200 to Rs. 500
and only a small number of households, 2, are able to save more than Rs. 500 a month.
The monthly savings are done essentially with the SEWA Co-operative bank and other savings groups. The
savings which are done up to Rs. 200 a month are mainly done by those whose earnings are below Rs. 7000
a month. The women earning more have the capacity to save more and they do so in many other formal
sources besides SEWA and that is the reason why a very small percentage of households saving more than
Rs. 500 reflected in the table below.
MONTHLY SAVING PATTERN

Sr. No SAVING (Rs.) HHS
1 1t0 100 75

2 101 to 200 18

3 201 to 300 2

4 301 to 400 2

5 401 to 500 1

6 501 and above 2

(Source : Primary Source)
Average Saving In Last Twelve Months:
To understand fluctuation in saving, an attempt was made to accumulate data on savings done during the last
twelve months from each respondent. The table below shows that 42 household were able to save between
Rs. 51 to 100 per month in last one year. 18 were able to save between Rs. 100 to 150 per month. A good
amount of households, 14t were able to save more Rs. 251 per month.
AVERAGE MONTHLY SAVING IN LAST ONE YEAR

Sr. No SAVING (Rs.) HHS
1 1to 50 14
2 51 to 100 42
3 101 to 150 18
4 151 to 200 8
5 201 to 250 14
6 251 and above 4

(Source: Primary Survey)
Fluctuation in monthly income is also one of the reasons for fluctuation in savings done on a monthly basis.
Maximum workers in surveyed are daily wager or involve in petty business where they do not get a fixed
amount which results in the fluctuation in saving.
Awareness Level and Total Amount Saved:
This was an important inquiry which was made to find out whether the members were aware about the savings
amount which they have made so far. There were very few people, 18 women were aware about their savings
amount and majority, 80 respondents were not aware about total amount saved.
In fact, the study team had to look into the respondent’s pass book to see the figures of their saved amount.
On the total amount saved till date, 55 households have been able save upto Rs. 1000 and 22 have saved
between Rs. 1000 to 2000 it is to be noted here that these respondents had started saving since less than 2
years. There is once again a very small, 14 respondents who have saved Rs 3000 and above.
AWARENESS ON TOTAL SAVING



124 ISSN : 2348-6228/V0l.10/No0.28

Sr. No Amount HHS
1 1 to 1000 55

2 1001 to 2000 22

3 2001 to 3000 9

4 3001 and above 14

Decision Maker on Utilization of Saving Amount:

This section looked into the decision maker for utilization of savings amount to which, 55 households said
that they take joint decision on the utilization. There are 30 households wherein the women member would
take the decision on utilization herself. However, it needs to be noted that joint decision does not necessarily
mean that the voice of the woman is not heard as the decisions are also taken on priority basis and whether it
is a joint family or nuclear, these decisions would always be need based.

DECISIONS ON UTILISATION OF SAVING

Sr. No Decision Maker HHS
1 Yourself 31

2 Spouse 2

3 Joint decision with spouse 55

4 Joint decision with family members 12

Problems in Saving and Reasons:

Since savings was done with an effort by the respondents, they were asked whether they faced any problem
in saving from their income. 46 responded they are facing problems in savings. The possible reason for this
came out in the informal discussion & through survey and are listed in the table below.

51 percent responded that low income and fluctuation in income as one of the major reasons for their
irregularities in saving and 33 percent responded that expenditure on health emergencies are responsible for
irregular saving. 15 percent responded that due to high household expenditure they are not able to save
regularly. It is mainly due to the routine fluctuation in income due to the unexpected expenses that they are
unable to save or save on a regular basis.

PROBLEM IN SAVING

Sr. No Reasons HHS (%)
1 Low Income 51
2 High Household Expenditure 15
3 Expenditure on Health Emergencies 33
4 Natural Disasters 11
(Source: Primary survey)
CONCLUSION:

Microfinance has again demonstrated that its impact goes beyond providing individuals with access to
capital; it also helped to protect, diversify and increase their sources of income and assets that enable them
to make their way out of poverty. Microfinance is being largely routed through women, as they are believed
to be more responsible, this intervention has indeed helped them to build and own financial, social and human
assets. This has given them space to enhance their negotiating abilities and develop confidence.
Understanding the lives of the poor woman in terms of their understanding and acceptance of savings,
amongst other things, building assets is important for poor people as it is the basis for economic security.
Access to appropriate financial products and services, along with financial skills to manage these resources
will, and are key to the process of asset accumulation and the role of financial literacy become crucial at this
point.
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Abstracts:

CRM stands for Customer Relationship Management.

Mahatma Gandhi

propounded the importance of customer and he pointed that the customer is not
a hurdle or an outsider but an important person, an asset and a part of an
enterprise. It is an opportunity for an enterprise to serve him. The objective
behind the CRM 1is to improve their relationships and to build a long lasting
relationship, the process deals with the use of technology so as to organize and
run the existing business processes. It also points the marketing activities,
customer service. CRM also involves an enterprise to find, acquire, attract the
new customer while to retain the old one. Retaining diminishes the marketing

cost.

Key Words: CRM, Hero Honda, Satisfaction, Customer, Sales and Services.

Introduction: - Customer
Relationship Management [CRM] is
one of the most important thing and
customer’s problems are solve in this
service. It is the powerfully tool of
the management. Sweeny Group
defined, CRM as “All the tools
technologies and procedures to
manage improve or facilitate sales,
support and related interactions
with customers, prospects and
business partners throughout the
enterprise. In other words CRM is a
process which highlights some
organization strategies for the
purpose to improve the loyalty and
hence the corporate profitability.
“Here, with the help of CRM,
management can know the
experience of customers about the
We have also tried to evaluate a
mode of relationship based buying

which refers to those motivate of the
customers. The CRM 1is depends
upon the customers loyalty and their
lifelong goodwill or equity. CRM is
the understanding of this segment
relationship and the Thelp of
customer. The biggest management
challenge in the new millennium of
liberalization and globalization for a
business is to serve and maintain
good relationship with the king - the
customer. In the past, producers took
their customers for granted because
at these time customers were not
demanding nor had many
alternatives sources of supply or
supplies, since has was a passive
customer, the product dictated
terms and had little customer. But

today, there 1s radical
transformation; the changing
business environment 1s
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characterized by economic
liberalization, increasing

competition, high consumer choice,
enlightened and demanding
customer, more emphasis on quality
and value of purchase. All these
changes have made today’s producer
sniff from traditional marketing to
modern marketing. Here we are
taking up the case of Hero Honda
Motors Ltd. As to how they
1mplemented their CRM
programmes and what success they
got from them.

2. Objectives of the Study:

The main objectives of the study are
as follows:-

To study the role of customer
relationship management in post-
sales maintenance needs of two
wheeler industry.

To study the factors influence the
consumer to select Honda Two
Wheeler.

To know the popular model of Honda
Two Wheeler.

To study about the sources of
awareness to buy Honda Two
Wheeler.

To find the problems faced by the
consumers with the Honda Two
Wheeler.

To study what impact customer
relationship management has on the
satisfaction of Honda Two Wheeler.
To study what impact customer
relationship management has on the
satisfaction of Honda Two Wheeler
users.

Hypotheses:

H1: Use of customer relationship
management has an 1impact on
getting the new customers for after
sales service.

H2: Use of customer relationship
management is highly significant in
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enhancing the satisfaction level of
customers

H3: Availability of company
authorised after sales service is
significant to increase the company
sales.

Research Methodology: It consists
of Sources of data, Research design,
Sampling Plan, Research Area etc.
Data Sources: The study is based
on both primary and secondary data.
Primary Data: Primary data is
collected from the customers of Hero
Honda motors through Telephonic
Iinterview, Questionnaires.

Research approach: Survey
method

Research instrument: Personal
Interview, Telephonic interview,
Questionnaires

Sampling Plan:

Sampling unit: Customers of Hero
Honda  bikes, Anand  district,
Gujarat.

Sample size: 400

Sampling method: It refers how
sampling units are selected.

Types of sampling - Non
Probability Sampling.
Method of Non Probability

Sampling: Convenience Sampling
Secondary Data: Secondary data is
collected from the company records
publications of National &
International Journals, Text Books,
Newspapers and Websites.

3. Seven Guidelines for Effective
CRM

1. Changes in process, people, and
technology should be evaluated and
the business 1mpact should be
quantified and prioritize supported
by a solid business case and tangible
return on investment.

2. Develop and an iterative and
incremental approach focused on
addressing the  highest value
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opportunities first think big star
small, and deliver results quickly.

3. Align to corporate strategy,
ensuring that CRM initiatives are in
complete alignment with the
organization overall business goals.
4. Measure the effectiveness of your
Initiatives and create accountability
for customer and results. What are
your baseline performances and
what key performance indicators will
you measure to know that you are
getting results from your CRM
Initiatives?

5. Create an overall CRM vision to
the company develop and
communicate the CRM vision to the
organization and key constituents,
such as customer, employees and
partners.

6. Secure the commitment and buy
in of senior management to the
overall project vision, project
objectives and measurement of the
sustain the future state of
organizational  readiness. 7.
Recognize the organization change
and motivations required to active
full benefits, and create the action
plans to achieve and sustain the
future stat of  organizational
readiness. These seven types will
not guarantee your CRM success.
However, if your organization has a
plan to address these areas you will
improve your chances of success and
reap the rewards of profitable,
customer focused strategies.

4.1 Company profile: “Hero” is the
brand name used by the Munjal
brothers in the year 1956 with the
flagship company Hero Cycles. The
joint venture between India's Hero
Group and Honda Motor Company,
Japan. During the 80s, Hero Honda
became the first company in India to
prove that it was possible to drive a
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vehicle without polluting the roads.
The company introduced new
generation motorcycles that set
industry benchmarks for fuel thrift
and low emission. A legendary 'Fill it
- Shut it - Forget it' campaign
captured the imagination  of
commuters across India, and Hero
Honda sold millions of bikes purely
on the commitment of increased
mileage. Hero Honda has
consistently grown at double digits
since inception; and today, every
second motorcycle sold in the country
1s a Hero Honda. Every 30 seconds,
someone in India buys Hero Honda's
top -selling motorcycle - Splendor.
Hero Honda bikes currently roll
out from two globally
benchmarked manufacturing
facilities based at Dharuhera and
Gurgaon in Haryana. These plants
together are capable of churning out
3.9 million bikes per year. A third
state of the art manufacturing
facility at Hardwar in Uttranchal
will soon be commissioned to cope
with sustained customer demand.

Hero Honda's extensive sales and
service network now spans over 3000
customer touch  points. These
comprise a mix of dealerships,
service and spare points, spare
parts stockists and authorized
representatives  of dealers located
across different geographies. Hero
Honda values 1its relationship
with customers. Its unique CRM
initiative - Hero Honda Passport
Program, one of the largest programs
of this kind in the world, has over 3
million members on its roster. The
program has not only helped Hero
Honda understand its customers and
deliver value at different price
points, but has also created a
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loyal community of brand
ambassadors.

The success of Hero Honda has not
been smooth sailing through calm
waters. The company has been
through a lot storms and rough
weather. Over dependence on the
Japanese partner Honda for R&D
paralyzed the company more than
once. Many a times HHML had to sit
on the side lines while its
competitors roared past. Thus,
the lack of R&D make the
company a cripple, especially when
the competition began to intensify in
the late 90s and other foreign joint
ventures (like Kawasaki and
Yamaha) helped their local
companies mount a credible assault
on Hero Honda.

4.2Growth: Hero Honda
experienced great growth throughout
its early days. The Munjal family
started a modest business of bicycle
components. By 2002 Hero Group
had sold 86 million bicycles
producing 16000 bicycles a day.
Today Hero Honda has an assembly
line of nine different models of
motorcycles available. It holds the
record for most popular bike in the
world by sales for Its Splendor
model. Hero Honda Motors Limited
was established 1in joint venture
with Honda Motors of Japan in
1984, to manufacture motorcycles.
It is currently the largest
producer of Two Wheelers in the
world. It sold 3 million bikes in the
year 2005-2006. Recently it has also
entered in scooter manufacturing,
with its model PLEASURE mainly
aimed at girls. HUNK is the latest
offering from the HHML stable.

4.3 Just-in-Time Manufacturing:
The Hero Group through the
Hero Cycles Division was the
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first to introduce the concept of
just-in-time  manufacturing. The
Group boasts of superb operational
efficiencies. Every assembly line
worker operates two machines
simultaneously to save time and
improve productivity. The fact that
most of the machines are either
developed or fabricated in-house, has
resulted in low inventory levels. In
Hero Cycles Limited, the just-
in-time inventory principle has
been working since the beginning of
production in the unit. This i1s the
Japanese style of production. In
India, Hero is probably the only
company to have mastered the art of
the just-in-time inventory principle.
4.4 Supplier Relationship
Management: With the Indian
motorcycle market opening up to
overseas competitors and more fierce
domestic competition, HHML
decided to create a single

Integrated IT system to integrate
business operations such as product
planning, materials resource
planning, financials and sales
and distribution. It was also looking
to automate its internal supply
chain, reduce overall costs, and
create a transparent information
system that

would help managers make
decisions more quickly. To do all
this it teamed up with SAP in 2000
to implement the system, and went
live in February 2001. HHMLs IT
team along with SAP technicians
implemented an entire Supplier
Relationship Management (SRM)
system for a better connected and
transparent business process. HHML
was among the first in

India to setup the MySAP SRM
version 3.0 and ended up with a
Computer Associates Intelligent
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Enterprise Award n the
manufacturing vertical category.

4.5 Dealer Relationship
Management: At the same time, for
effective dealer relationship
management, HHML has brought
innovation through application of
progressive  technology into its
authorized dealerships. To
reduce the amount of manual
labour involved 1in repairs and
maintenance, 1t has 1introduced
pneumatic tools to replace hand
tools, while hydraulic ramps now
position bikes for easy inspection. It
has also installed automatic
ventilation systems in repair shops
to remove engine exhaust fumes.

4. 6 Labour Relationship
Management: A striking feature
within HHML in particular and the
Hero Group in general is the
commitment and dedication of
the workers. Efficient labour
relationship management is evident
since there is no organized labour
union and family members of
employees find ready employment
within Hero. The philosophy with
regard to labour management 1is
Hero 1s growing, grow with Hero.j "~
When it comes to workers benefits,
the Hero Group 1s known for
providing facilities, further ahead
of the industry norms. Long
before other companies did so,
Hero was giving its employees a
uniform allowance, as well as House
Rent Allowance (HRA) and Leave
Travel Allowance (LTA). Extra
benefits took the form of medical
check-ups, not just for workers,
but also for the immediate
family members. An enlightened
labour policy and a keen sense of fair
play have contributed to the
tremendous sense of dedication and
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commitment on the part of everyone
associated with Hero.

4.7 Employee Relationship
Management: Effective employee
relationship management 1is also
evident. The vice president of
Information Systems at HHML
believes in exposing people to IT for
personal benefit to heighten its
acceptance. To this end, he has set
up a touch-screen kiosk at HHML
that addresses HR queries for
employees on matters such as salary
and leaves. Clearly, the importance
behind understanding employee
needs and creating a user-friendly
environment 1s taken into account.
Such strategic decisions are crucial
in retaining and attracting talent at
HHML.

4.8 Customer Relationship
Management: Some of the CRM

mitiatives of the Hero Honda
Motorcycles Ltd. are:

*The Hero Honda passport
programme.

* SBI-Hero Honda Credit Card.

* Implementation of mySAP CRM.
4.2 The Hero Honda passport
programme: The Hero Honda
passport programme is one of the
first of its kind in India. The
company has secured over 1 million
members in the last three years with
the Passport Programme, which
involves offering members a small
card/booklet that looks like the
Indian passport, complete with
"visa" stamps for points, similar to
those offered by credit card
companies and airlines. The only
difference in this programme is that
the member need not always spend
money to obtain points. With the
passport programme, each time a
Hero Honda customer visits a service
centre, he gets points and depending
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on the profile submitted by the
customer, he gets benefits like
free passes to a cricket match
sponsored by the company.

In 2001, HHML was the first two-
wheeler company to initiate a
customer relationship programme,
christened the Hero Honda Passport
Programme. It was a massive
success, signing up over half a
million customers within eight
months. Under the programme, a
customer gets a passport booklet at a
nominal fee. This entitles owners to
all the benefits, such as free
Insurance cover, prizes, and tickets
for events sponsored by the company
and other discounts for three years.
More than that, a Passport member
can accumulate points for each
transaction at the company’s
retail outlets. Every referral that
they generate earns bonus points
which can be redeemed at regular
intervals for gifts or discounts.
Today, Passport is the

largest CRM initiative in India with
close to 3 million members. In tune
with  effective management of
relationships, it has given HHML a
huge connects with consumers and a
opportunity to peep into their minds.
HHML has fine-tuned its process for
finding out just what a diversified
customer base across the length and
breadth of India wants. It does this
by regularly conducting vast market
surveys that question up to 70,000
people at a time. Then the
specific ~ customer  requirements
and preferences are translated by
the marketing and R&D teams into
basic specifications, which are sent
on to Honda's R&D group in Japan.
Honda

comes up with a prototype design
and HHML takes this back into the
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market to sound out customers for
possible further refinement, until a
winning design is eventually arrived
at for HHML to build. Through such
effective management of customer
relationships, confidence and trust
are the two enduring values
associated with the brand of Hero
Honda. These values define the
bond that Hero Honda
establishes with customers cutting
across geographic locations, income
levels and market segments.

The reliability and durability of this
relationship has resulted in positive
word-of-mouth from satisfied
customers, working to the
brands advantage.

4.3 More Value added services: In
tune  with  effective  customer
relationship management, HHML
has come up with the fresh idea of
mobile service workshops: a complete
workshop incorporated into trucks
that travel predetermined routes,
visiting small towns and villages
where existing customers reside.
Customers are informed that a
workshop will be coming, so that
they don’t have to travel hundreds of
kilometres to an authorized
workshop for servicing or repairs.
These mobile workshops also double
as sales outlets and spare-part
distributors. The  concept  has
been so successful that some of
HHMLs largest distributors have
adopted the idea and send out their
own workshops to supplement
HHMLs efforts Another notable
improvement on the customer front
is that customers can wait in air-
conditioned waiting rooms where
TVs and water coolers have been
installed, while in a few key
dealerships, they can enjoy a cup of
tea and surf the Internet in Hero
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cyber cafes. In certain larger
dealerships, customers can
actually watch ongoing repairs
through  glass-fronted workshops.
This gives customers more
confidence in HHMLs service and
support. After the emphasis paid by
Hero Honda on the factors called 3S
(Sales, Service and Spares), the
company has now a fourth added to
the list:

Safety. At select dealerships, a safety
corner has been created, where the
customer, who has come to take
delivery of his bike, is explained the
nuances of safe riding. The company
plans to extend this concept to its
entire dealer network.

4.4 Benefits of Passport Program
to customers:

4 Winners of the Month Each
Month, 4 Hero Honda Passport
Programme Members get a chance to
win 1 Hero Honda Splendor+ or Rs
40,000 each.

SPECIAL PRIVILEGES .. ALL

THE WAY
Special discounts on spares and free
services for Hero Honda motorcycle
along with attractive gifts at various
milestones. This 1s company’s way of
making sure that every time
customer come to showroom for
servicing the motorcycle, they take
away more than just the benefit of
world class servicing in their
automated workshops.
KEEPING IN TOUCH...ALL YEAR
THROUGH An effort to be in
constant touch with the customers
through quarterly newsletter,
"Suhana Safar" .The newsletter gives
an insider's view to the company,
Hero Honda Motors Ltd. Along with
the latest happenings in the HHPP
family.
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+ SPECIAL OFFERS: From time to
time exclusive offers for customers
with the best brands in the country.

+ SPECIAL INVITATIONS: For
active members of the Hero Honda
Passport Program the chance of
being invited to special events like
Musical nights, Movie screenings,
Award shows, etc.

+ SECURITY FOR CUSTOMERS
AND FAMILY: The moment
customers apply for Hero Honda
Passport they are automatically
covered for a free Rs.100, 000
Personal Accident Insurance policies
for one year or for three years, as
applicable.

REWARDS AND POINTS: All these
amazing rewards and benefits come
to the customer as they earn points
in the Hero Honda Passport
Programme. Once become a
member, they earn points for a host
of regular transactions that they
conduct at their local Hero
Honda authorized Dealership or
Service Center. These include:

* Purchase of Hero Honda genuine
spares

* Purchase of accessories

* Servicing of motorcycle Bonus
points on :

* Free Service

* Paid Service

* Referrals i.e. recommending a
friend to purchase a Hero Honda
motorcycle

More Attractions:

+ Star Club and Treasured Rewards
This unique club has been
introduced for those members who
get their bikes serviced regularly
from authorized Hero Honda Service
Centres. The Star Club membership
not only identifies the member as
special for the HHPP family, but also
brings in some added benefits like:
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¢ 30% discount on labour
o 7.5% discount on spares, till
the validity of the Passport
*Treasured Reward:
For Passport Programme members
who have crossed the 1 lakh point
mark in the Hero Honda
Passport Programme.
The HHPP Treasured Rewards
available at 8 prescribed milestones
beginning from 1.25 lakh points and
ending at 3 lakh points, with each
milestone at a gap of 25,000 points.
In other words, the milestones are
placed at 1.25 lakhs, 1.5 lakhs and so
on till 3 lakhs. Each time a member
reaches a milestone a Motorcycle
Privilege Voucher of Rs. 1250/- will
be given to him. This voucher may be
used to avail a discount on the
purchase of a new Hero Honda
motorcycle. This voucher 18
transferable and can be given to
friends or relatives who may be
planning to buy a new Hero Honda
motorcycle.
4.6 Post CRM benefits:
After 1mplementing the Passport
Program across India the Hero
Honda Motorcycles Ltd achieved
instantaneous success. Over half
a million customers signed up
within eight months.
4.7Some of benefits are
summarized below:

The company secured over 1
million members in the last three
years.

* Recorded a 25-per cent increase in
its net profits to Rs 581 crore and a
14-per cent higher turnover at Rs
5,195 crore within a year of launch of
the passport programme.

* More satisfied customers (58%)
than any other motorcycle brand in a
survey conducted by Mckinsey in
2004.
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- A clear and personalized
record of customers which
helped in planning more CRM

activities in future for the customers.
+ 30 % Reduction in overall
advertising and promotion budget as
a company target which was
successfully achieved in 2005.

4.8 SBI-Hero Honda Credit Card:
Another customer service initiative
launched jointly by Hero Honda and
State Bank of India is a co-branded
credit card. This time SBI Cards &
Payment Services (SBI Card) has
teamed up with Hero Honda Motors
to offer the Hero Honda SBI Card,
the first card for the two-wheeler
industry in India. SBI card is said to
be India"s No 1 Visa card-issuer with
over 11 lakh cards issued. The co-
branded card 1s designed to
strengthen Hero Honda"s Passport
Programme. The co-branded
initiative will allow SBI Card to
reach out to Hero Honda customers
(a vast middle-class segment and
possibly first-time users of credit
cards). In the first phase of rollout,
the co-branded card team,
comprising executives from both
Hero Honda and SBI Card, will
target four cities - Delhi, Kolkata,
Chennai and Pune. In the second
phase 66 cities will be covered and in
the third phase 100 cities.

5. Implementation of my SAP
CRM:

In India’s highly competitive
motorcycle manufacturing sector,
streamlined operations and effective
business relations are essential. To
improve information exchange
with its many partners, Hero
Honda decided to introduce
leading-edge supplier and
customer relationship management
capabilities. “We wanted to enable
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our dealers and suppliers to perform
online transactions, “explains S.R.
Balasubramanian (Bala), vice
president of information systems
at Hero Honda, “and this was
something that our legacy solution
could not support.”
Hero Honda opted for the
powerful self-service features of
mySAP™  Supplier Relationship
Management (mySAP SRM), plus
the e-commerce capabilities of
mySAP  Customer  Relationship
Management (mySAP CRM).

The project was completed in a
record three months’ time in 2004.
End-to-End Process Integration Hero
Honda also implemented a customer
portal, as a feature of mySAP CRM.
With the two portals now in place
the company benefits from end-to-
end process integration. Dealers
place their orders once a month;
typically a dealer might order
several hundred motorcycles, as well
as spare parts so every Friday the
company get orders in, consolidates
them on Saturday, and on Monday
morning suppliers are all receiving
delivery schedules, directly from
production planning system.”
Because the ordering process is now
fully automated, Hero Honda saves
approximately three days over the
time it used to take to complete this
process. That translates into an
inventory savings of about 10%,
which in turn translates into a
substantial cost savings. And they
know that the portal’s information is
both accurate and up to the minute.
Since the advance shipping
notification created by the supplier is
derived from the purchase order, the
chance of a delivery mismatch with
the order is almost zero.
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The Company is more responsive
than ever before to the dealers and
other customers, thanks to mySAP
SRM and mySAP CRM.

Faced with growing market demand
and inefficiencies in its supplier and
dealer order processes, HeroHonda —
the world’s largest two-wheeler
manufacturer —chose the mySAP™
Supplier Relationship Management
(mySAP SRM) solution to integrate
and automate its large and complex
supply chain.

Key Challenges: Supplier order
processing not well synchronized
with production  planning,
proprietary supplier portal provided
no transactions, only information.
Project Objectives:

* Speed up and automate supplier
order processing

* Synchronize customer orders with
supplier schedules

Solutions and Services :

*+ mySAP SRM

* mySAP Customer Relationship
Management (mySAP CRM) solution
Implementation Highlights.
Three-month initial rollout covered
15 of the top 125 strategic suppliers;
over 50 suppliers have since been
covered

* Implementation included
training Hero Honda suppliers
as well as buyers Implementation
Partner

SAP® Consulting

Existing Environment

mySAP ERP

Database

Oracle

Hardware

IBM

Operating System

AIX.

Key Benefits achieved after my SAP
CRM implementation:



IJAAR Vol.2 No.23

Faster supply chain order
processing — cut three days from old
schedule

Improved accuracy of deliveries
from 98% to 100%
* Better responsiveness to customer
changes
*  Online communication with
suppliers integrated and traceable
* Inventory planning improved —10%
reductions in inventory carrying cost
* Transaction costs reduced because
of fewer discrepancies to handle

Overall lower process and
transaction costs
6. AMBITIOUS PLANS FOR THE
FUTURE: Building on the success of
the project, Hero Honda is now
planning arange of new SAP
Initiatives. These include
addingadditional mySAP SRM and
mySAP CRM functionality,
implementing the SAP Strategic
Enterprise Management application
of mySAP ERP Financials and
integrating it with SAP  Business
Information Warehouse (SAP
BW), and vrolling out SAP
Enterprise Portal (SAP EP) to all
users. The SAP BW component is
provided n SAP Business
Intelligence (SAP BI). SAP BI and
SAP EP arecomponents of the SAP
NetWeaver™ platform.

Awards and Recognition for
CRM:

* IndiaTimes Mindscape and Savile
Row (A Forbes Group Venture)
Loyalty Awards - “Customer and

Brand Loyalty Award” in
Automobile (two-wheeler) sector,
2008.

+ Asian Retail Congress Award for
Retail Excellence (Strategies and
Solutions of business innovation and
transformation) Best Customer
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Loyalty Program in Automobile
category, 2008.

* “Most Trusted Company”, by TNS
Voice of the Customer Awards 2006.

* Best in its class awards for each
category by TNS Total Customer
Satisfaction Awards 2006
CONCLUSION: It has Dbeen
undoubtedly proven that retaining
customers is the only way to succeed
in  business. The study on the
customer’s satisfaction of Honda two
wheelers among the customers
within the Anand District was
conducted in Gujarat. The study
tries to reveal the factors responsible
for preferring a particular brand. A
study was useful in understanding
the customer relationship
management of Honda Bikes among
a various customers launching new
formulations can make Honda to the
pioneer in many market segments.
Honda was inferred that most
customers of high-income group
preferred the supply of Honda Bikes.
About 70% of customers are aware of
Honda Bikes. Most of the customers
agree that Honda is best quality with
reasonable price the attitude 50% of
customers towards price of Honda
Bikes is reasonable. But 10% of the
customers are asking for
improvement in the quality.
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Abstract:

The demonetisation was announced by the Hon'ble Prime Minister at 8 pm on November 8,
2016 and he was informed that Rs. 500 and Rs. 1000 notes will be closed. This means that
the legal existence of 500- and 1000-rupee notes will come to an end. The demonetisation
had a profound effect on the people and as a result retailer immediately stopped accepting
Rs.500 and Rs.1000 currency notes. The Prime Minister said that the main reason for taking
this step of demonisation was to stop corruption in the country, eradicate black money and
stop funding of terrorist activities. But demonetization has caused a lot of trouble to the
people. Because people had to stand in line to get new currency notes and deposit old
currency notes in the account, besides having insufficient new currency notes, people also
had difficulty in getting the necessities of daily life. The impact of demonetisation has been
felt in every sector of the country, but the biggest impact has been seen in the banking sector.
In this research paper, the researcher has tried to know how demonetisation has affected the

banking sector, how demonetisation has affected the bank's non-performing assets.
Key-Words: Demonetisation, Non-Performing Assets

1.Introduction:

Our country is more than 70 years old and our country is still one of the developing countries
due to its basic problems like poverty and unemployment. The year 2014 saw a revolution in
the NDA government and the people of the country won by a landslide with the hope that the
NDA government would do good in the country. The NDA government led by Prime
Minister Narendra Modi has taken a lot of historic steps to instil confidence in the people that
our country will be counted among the developed countries. Prime Minister Shri Narendra
Modi has made a name for himself in his 6-7 years of tenure by taking historic decisions like
GST, demonetisation, Article 370 and Ram Mandir, of which demonetisation is the most

important decision taken by any Prime Minister of India. Demonetization has been carried
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A COMPARATIVE STUDY ON LIQUIDITY ANALYSIS OF
SELECTED PHARMACEUTICAL COMPANIES IN INDIA
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Abstract

Liquidity is considered to be important tool for determining health of any enterprise.
Liquidity determines the entity’s ability to pay obligation through current assets. The present
paper focuses on analysis of liquidity by employing liquidity ratios like current ratio, quick
ratio and interest coverage ratio of selected five pharmaceutical companies in India for period
of ten years from 2011-12 to 2020-21. For present study, secondary data was collected
through financial statements of Aarti Drugs, Divis Labs, Nectare Life Science, Everest
Organics and Gujarat Themis. From the analysis of data, it was found that performance of
Divis Labs was best in terms of current ratio and quick ratio while performance of Gujarat
Themis was best in terms of interest coverage ratio. It was further analysed that there exists
significant difference between liquidity ratio among selected pharmaceutical companies
during period of study.

Keywords: Liquidity, Current Ratio, Quick Ratio, Interest Coverage Ratio

1.Introduction
Out of all sectors in India, Indian Pharmaceutical Sector is leading sector all over the world.

India stands 3" in the world in production of pharmaceutical products while 14™ in world in
terms of value. India, being largest producer of generic drugs in world exports more than
50% of production in other countries. The main advantages of pharmaceutical sector in India
is cost efficient, support from government policies, increase in investments and economic
drivers (Foundation, n.d.). Liquidity is the term which identifies the efficiency of company to
coverts its assets into cash without affecting market price. The present study focuses on
liquidity analysis of selected five pharmaceutical companies like Aarti Drugs, Divis Labs,
Nectare Life Science, Everest Organics and Gujarat Themis for period of ten years from
2011-12 to 2020-21. To analyse the liquidity, current ratio, quick ratio and interest coverage
ratio was employed.

Current Ratio : Current ratio measures the company’s ability to pay short term obligations

of company within one year (Investopedia, n.d.).
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