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SYTHESIS OF RUTHENIUM(II) COMPLEXES WITH
CARBOXAMIDE DERIVATIVES: SPECTROSCOPIC
CHARACTERISATION AND STUDIES ON DNA AND BSA
INTERACTION
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Birbhum,731124, West Bengal, India
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ABSTRACT

Two new mononuclear ruthenium(Il) complexes of two new carboxamide derivatives formulated as
[Ru(bpy)2(L7)](C1O4): (1) and [Ru(bpy)2(L#)](Cl04), have been isolated as pure materials from the reaction of HL’
and HL?® [where HL™= N-(furan-2-ylmethyl)-2 pyridinecarboxamide and HL® = N-(thiophen-2-ylmethyl)-2-
pyridinecarboxamide] with Ru(bpy):Cl.. All the complexes were characterized by physico-chemical and
spectroscopic tools. The interaction of the complexes with calf thymus DNA (CT-DNA) using absorption, emission
spectral and viscosity studies have been used to determine the binding constant, K, and the linear Stern-Volmer
quenching constant, Ksy. The results indicate that the ruthenium(II) complexes interact with CT-DNA strongly in a
groove binding mode. The interactions of bovine serum albumin (BSA) with the complexes were also investigated
with the help of absorption spectroscopy tools. Absorption spectroscopy proved the formation of a ground state BSA-
[Ru(L)(bpy)2](Cl04)2 complex.
Keywords: Ruthenium Complex, Carboxamide Derivative, BSA, CT- DNA,

RASAYAN J. Chem.. Vol 15, No.1,2022

INTRODUCTION

Coordination chemistry of metal complexes derived from the ligands containing carboxamide (-CONH-)
nitrogen donors has received considerable current attention.'” Especially the last few decades have
witnessed a remarkable interest in pyridine-N containing carboxamide complexes in various fields of
biological relevance like asymmetric catalysis,®® dendrimer preparation,'® molecular receptor synthesis!'!
and also in the synthesis of compounds with possible anti-tumor properties.'*!¢ Carboxamide [-C(O)NH-
], a key moiety of the primary structure of proteins, represents an important ligand in coordination
chemistry, since its chelating rigid nature imparts a unique balance of stability versus reactivity, and allows
for developments in catalytic transformations. There are several roles exhibited by carboxamide nitrogen
in the chemistry of different coordination complexes. For example, cobalt and iron centers present in the
enzyme nitrile hydratase (NHase) are bound through carboxamido nitrogen atoms """, This amido
nitrogen possessing trans effect is also found to be important for the coordination and photolability of nitric
oxide (NO).2*** Collins and coworkers™® have extensively studied the coordination chemistry of metal
complexes derived from the macrocyclic ligands containing four carboxamido nitrogen donor centers.

Among the transition metals, the chemistry of ruthenium is currently receiving a lot of attention, primarily
because of the fascinating electron transfer, photochemical and catalytic properties displayed by the
complexes of this metal*!. Ruthenium complexes containing heterocyclic nitrogenous ligands use as
building blocks for supramolecular assemblies, photophysical properties, directional electron and energy
transfer, DNA intercalation, and potential antitumor activity.>-** A wide range of ruthenium compounds
have been used in the synthesis of potential anticancer drugs.”~' Because of the spectroscopic and redox

Rasayan J. Chem., 15(1), 452-460(2022)
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Relaxation oscillation and canard explosion in a slow—fast
predator—prey model with Beddington—DeAngelis functional
response
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Abstract In this paper, we consider a predator— 1 Introduction

prey model with Beddington—-DeAngelis functional

response. Considering the predator’'s rate of growth In most natural and human-mediated systems, such as
and death is much lower than that of prey’s, the model physical p0], chemical [L2,44,48], pharmacological
becomes a slow—fast system that mathematically leadg37], neuro—biological B8] and ecological 30] sys-

to a singular perturbation problem. Using geometric tems, different system variables evolve on two or more
singular perturbation theory due to Fenichel and blow different time scales and a detailed understanding of
up technique, we have investigated the system andsuch system evokes several complex phenomena. From
obtained very rich and complicated dynamical phe- amathematical point of view, one of the straightforward
nomena including the existence of relaxation oscilla- approach to handle the systems involving multiple time
tion, canard cycles near the Hopf bifurcation point and scales, as found in the literature, is to get started with

the interesting phenomenon of canard explosion.

Keywords Slow—fast- Canard cycles Canard
explosion- Relaxation oscillation
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a singularly perturbed ordinary differential equations
with just two distinct time scales, given by

x=f Xy une, (1a)
y=¢€g(X,y,u, e, (1b)

wherex € R™ andy € R" denote the fast and the
slow variables, respectively, € RK are parameters,
m,n,k > 1 in general,f andg are the sufficiently
smooth functions, O< ¢ « 1 is the singular pertur-
bation parameter that indicates system separation into
slow and fast time scales, and the over dgtdenotes
differentiation with respect to the fast time= R. The
model () is the simplest model among the available
models having multiple time scales. Equatidj ¢an

be rescaled as an alternative way by switching the fast
time to the slow time by = ¢t given by

ex' = f (X, y, 1), (2a)

@ Springer
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ARTICLE INFO ABSTRACT
Article hislory: COVID-19is the ongoing health emergency affecting individuals of all ages around the globe. Initially, the
Receivid 8 February 2021 infection was reported to affect pulmonary structures. However, recent studies have delineated the

Received in revised form 27 August 2021
Acceplid 29 August 2021
Available online 1 September 2021

impacts of COVID-19 an the reproductive system of both men and women. Hence, the present review
aims to shed light on the distribution of SARS-CoV-2 entry factors in various reproductive organs. In
addition, impacts of COVID-19 mediators like disrupted renin angiotensin system, oxidative stress,
cytokine storm, fever, and the mental stress on reproductive physiology have also been discussed. For the

mﬁ; present study, various keywords were used to search literature on PubMed, ScienceDirect, and Google
Reproductive health Scholar databases. Articles were screened for relevancy and were studied in detail for qualitative
Renin Angiotensin System symthesis of the review. Through our literature review, we found a multitude of effects of COVID-19
Cytakine storm mediators on reproductive systems. Studies reported expression of receptors like ACE-2, TMPRSS2, and
Owidative stress CD147 in the testes, epididymis, prostrate, seminal vesicles, and ovarian follicles. These proteins are
known to serve as major SARS-CoV-2 entry factors. The expression of lysosomal cathepsins (CTSB/CTSL)
and| neuropilin-1 [MRP-1) are also evident in the testes, epididymis, seminal vesicles, fallopian tube,
cervix, and endometrium. The binding of viral spike protein with ACE-2 was found to alter the renin-
angiotensin cascade, which could invite additional infertility problems. Furthermore, COVID-19
mediated cytokine storm, oxidative stress, and elevated body temperature could be detrimental to
gametogenesis, steroidogenesis, and reproductive cycles in patients. Finally, social isolation, confine-
ment, and job insecurities have fueled mental stress and frustration that might promote glucocorticoid-
mediated subnormal sperm quality in men and higher risk of miscarriage inwomen. Hence, the influence

of COVID-19 on the alteration of reproductive health and fertility is quite apparent.
© 2021 Society for Biology of Reproduction & the Institute of Animal Reproduction and Food Research of
Polish Academy of Sciences in Olsztyn. Published by Elsevier B.V. All rights reserved.
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In silico study reveals binding potential of rotenone at multiple sites of L)
pulmonary surfactant proteins: A matter of concern -
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ARTICLE INFO ABETRACT
Kywords: Rotenone is a broad-spectruem pesticide emploved in varions agricaltural practices all over the world. Human
Faolenone bezings are exposed to this chemical throwgh oral, nasal, and dermal routes. [nhalation of rotenone exposes hio-

modecular components of lungs to this chemdcal. Biophysical activity of lungs is precisely regulated by
Lungs pulmeonary surfactant to facilitate gaseous exchange. Surfactant proteins (SPs) are the fundamental components
of pulmonary surfactant. SPs like SP-A and $P-I} have antimicrobial activities providing a crucial first line of
defemnse against infections in langs wheress SP-B and SP-C are mainly invalved in respiratory cycle and reduc-
Hon of surface tension at air-water inferface. In this study, molecular docking analysis using AutoDock Vina
has been conducted io investigate binding potential of rotenone with the four SPs. Results indicate that, rote-
nane can bind with carbohydrate recognition domain (CRD) af SP-A, N-, and C- terminal peptide of SP-B, SP-C,
and CRD of SP-I at multiples sites via several interaction mediators such as H bonds, C-H bonds, alkyl bonds,
pi-pi stacked, Van der Waals interaction, and other. Such interactions of rotenone with SPs can disrapt biophys-
ical and anti-microbial functions of §Ps in lungs that may invite respiratory ailmenis and pathogenic infections.

1. Introduction

Pesticide pollution is & major global health concern. Indiscriminate
application of pesicides has contaminated almost every component of
the biosphere. Till date, numerows pesticides have been formulated.
According o the arget organism, pesticides are classified = herbi-
cides, fungicides, insscticides, rodenticides, nematicides, and mollusei-
cides. These chemicals target specific metabolic pathways in pesis 1o
contral their population. However, they may interrupl various
biomolecules in organisms other than pess o elicit wxic responses.
Numerous siudies have repoed pesticide-induced oxidative siresg,

cytotoxicity, and organotoxicity on human and medel organisms
[(Mandi et al, 2020; Khamin o al., 2018; Rajak et al., 2018; Sarkar
e al, 2018; Nicolopoulou-Stamati et al., 2016; Podder and Roy,
2015; Rajak et al, 2015). Additionally, pesticide exposure can digrupt
protein homenstasis and augment pathogenicity of infectious as well as
faral diseaces (Fajak et al., 2021; Rajak and Roy, 2018

Rotenone i5 a eolordess, odorless and erystalline beteropentacyelic
broad-spectrum insecticide derived from the roots and stems of Lon-
choearpus and Derris species. It i lipophilie in nature and therefore
can eagily cross lipid bilayer of calls in several lissues. Rotenone is
an established inhibitor of complex 1 of the mitochondrial electron

Abbrevinnion: ALA, Alanine; ARG, Arginine; ASK, Asparagine; ASP, Aspartic acld; CYS, Cysteine; GLN, Glutamine; GLLU, Glutamic acid; GLY, Glyeine, HES, Histidine; ILE, ol
LEW, Leucies; LYE, Lysne; MET, Methionies; PHE, Phenylalanine; PRO, Proline; SER, Serine; THR, Throomine: TRP, Trypoophas: TVR, Tyresing WAL Valine
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RESEARCH ARTICLE

Bioaccumulation pattern of heavy metals in fish tissues and associated
health hazards in human population

loyita Mukherjee’ - Nimai Chandra Saha® - Samya Karan®

Recetved: 27 July 2021 § Accepted: 27 October 2021
& The Author(s), under exclusive licence to Springer-Werlag Gmb# Germany, part of Springer Nature 2021

Abstract

The siudy vigilantly considered the load of Ph, Cd, Cr, Cu, and Zn in a variety of tissuwes {muscle, gills, and liver) of 5 fish
species [(Myarnes gielio, Nofoprers rotopren, Notoperus chirela, Mugll cephulus, and Glossogobiies giurts) collecied from
six sites in the lower Gangetic area. The siudy showed the lowest concentration of metals in the muscles. The accumulated
patterns of heavy metals differed in different regions and concentrations fluciuated between the liver and gills. The target
hazard quotient {THQ) value has been measured in comaminated fish. The THO valoes for all the metals in respective fishes
are below | that indicate that indirect intake of metals by consuming these selected fishes will ot result in potential health
hazard in humsan. The estimated daily intake (ED) results were also calculated. ED levels of all elements are lower than
the permissible limit indicating a lower chance for health risk to ccour. However, doses below the recommended levels do
not indicate that they are completely safe for consumption or those above are not o be used. Thus, it can be demonstraced
that cocurrence of Cd, Cr, Ph, Cu, and Zn in the preferred tissues of the selected fish species in the present study meay not
pretense seven: human health risk after consumption at its existing concentration.

Keywords Heavy metal - Fish tisswe - Accumulation pattern - Target hazard quotient - Estimated daily intake - Potential
healih hazand

Introduction

Pollution load always serves as a potential hazard o the
aquatic system. Exponential rise of populace and expan-
sion of ecomnsmic status are the reason of sharp increase
in metal pollution (Ghaneian et al. 2014; Saha et al. 20146;
Sanchooli Moghaddam et al. 2006). Most of the metals
such as cadmium, chromiom, lead, nickel, and mercury are
toic when exposed to the animal tissues (Makedonski et al.
2017, Taghavi et al. 2015). Widespread application of met-
als is, therefore, raising concern over their potential effects
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on aquatic ecosystems and human health also (Tehounwou
et al. 2002; Fapouli et al. 2003). Some of the metals (Co,
Cr, Cu. Fe. Mn, Mo, Ni, Se, Zn) are considered as essential
elements for the organisms, being ingredients of several key
enzymes and playing vital roles in various reactions {WHO/
FAOMAEA 1996). However, increased prevalence of these
may lead to several cellular and tissue damage (Chang et al.
196 Tehoumwou et al. 2008). Others metals, such as Hg,
Ph, Cd, and As, are considered as non-essential and are
potentially toovic (Chang et al 1996, Inowe 2013) at relatively
lowy concentrations.

Most of the aguatic organisms are extremely sensitive 1o
many toxicants. Fish is the most convenient biological model
o indicate aguatic health {Adams and Byon 1994). Produc-
tion and accumulation of heavy metals relies on variety of
natural and anthropogenic sources {Bauvais et al. 2015;
Giupta et al. 2005). Fish is integral pan of diet due o its
high protein content, omsega-3 fatty acids, and vitamins (Hao
et al. 2003; Taweel et al. 2003). Global per capita fish con-
sumption is above 20 kg vear™ (FAQ 2016). In India, annual
per capita fish consurnption is 3-6 kg for general popula-
tion and B-9 kg for only fish-eating population. Population

) Springer
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Independent and Dependent
Urban Agglomerations (UAs),
Census Towns (CTs),
Statutory Towns (STs),
Utrban Primacy,

Outgrowths (OGs).

The Census of India used to produce reports on the growth of municipal urban agglomerations only. However, there are numeron.

agglomerations in the Murshidabad district that are independent or non-municipal agglomerations, commonly associated with the growth
of census towns in the district. This article attempts to demonstrate how the growth of census towns and municipalities affects the district's
increasing number of urban agglomerations. The paper focuses on the demographic differentiation between the district's varion

agglomerations. The emphasis in this section has also been placed on the spatiotemporal change in landuse and land cover pattern in those
regions. The primacy index is used to determine whether or not the agglomeration contains any primate urban centres. The rank size rule
is applied to agglomerations with populations greater than ten thousand. The satellite image is supervised classified nsing AreGIS 9.3
software to identify the spatial spread in the landuse pattern in these nrban agglomerations over the last o decades.

© 2021 ISSS. All Rights Reserved

Introduction

In India, the majority of large cities are becoming self-sufficient.

Currently, as the country develops rapidly, the number of urban

settlements is also growing and are becoming contiguous, forming

thereby urban agglomerations with any of the following
combinations:

1. first, a region or town with a continuous outgrowth that is
outside the statutory limits but within the boundaries of the
adjoining village or villages, or

2. More than one adjoining towns with their outgrowths, or

3. a city and one or more adjoining towns with outgrowths
which forms a continuous spread (Indian Census, 2001).

An urban agglomeration is defined as a continuous urban spread

consisting of a town and its adjoining outgrowths, or two or more

physically contiguous towns with or without outgrowths of such
towns (Office of the Registrar General, India, 2008). According to
the 2011 Census, an Urban Agglomeration must include at least
one statutory town, and its total population (i.e., all constituents
combined) cannot be less than 20,000. (NCERT Solutions,2015-

20). In Denmark, the minimum population for an agglomeration

to be considered urban is 200, in France it is 2000, and in Greece it

is 10000 (Denis etal, 2011).

Thete are similar other combinations that have been treated as

urban agglomerations in varying local conditions that satisfy the

basic condition of contiguity (Singh, 2014). Examples include

Delhi UA, Greater Mumbai UA, and so on. In India, 475 places

with 981 OGs were identified as Urban Agglomerations in the
2011 Census, compared to 384 UAs with 962 OGs in the 2001
Census.

An Out Growth (OG) is a viable unit, such as a village or hamlet, or
an enumeration block made up of such a village or hamlet that can
be identified by its boundaries and location. Examples include a
railway colony, a university campus, a port area, military camps, and
other developments near a statutory town that are outside its
statutory limits but within the revenue limits of a village or villages
contiguous to the town (Census of India definition, 2011). When
determining the outgrowth of a town, itis ensured that it possesses
urban features in terms of infrastructure and amenities such as
pucca roads, electricity, taps, drainage system for wastewater
disposal, etc. educational institutions, post offices, medical
facilities, banks, and so on and is physically contiguous with the
core town of the Urban Agglomeration (Col, 2011). Each such
town, along with its outgrowths, is treated as an integrated urban
area and is referred to as a 'urban agglomeration' (Kapila, 1993).
Table 1 depicts the rising trend of India's urban sectors and
agglomerations.

Table -1 shows that as the number of CTs and STs increased, so did
the number of agglomerations in India. West Bengal's
Murshidabad district has the state's highest rate of growth of
census town (CT). It had 22 CTs in 2001, which increased to 65 in
2011 (Census of India, 2011).As CTs expand in a contiguous
manner, these settlements tend to form more agglomeration in the
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Abstract

This work presents the fabrication and electrical analysis of a ZnO nanostructure-based Schottky device. The fabrication
method employed is easy and cost-effective. The junction properties of the Ni/ZnO junction annealed at 400°C with silver
probing has been studied leading to the formation of a metal-semiconductor—-metal (MSM) back-to-back Schottky diode
(BBSD) with the configuration Ni/ZnO/Ag; this is a rectifying diode for both V > 0 and V < 0. The junction properties
have been analyzed employing the BBSD model in the light of the thermionic emission mechanism. Electrical parameters,
like barrier height, ideality factor, and resistance of a device consisting of two diodes, have been determined based on the
theory for the BBSD model. The diode action is lost when the specimen is annealed at 700°C due to the combined effect of
the microstructure of ZnO and the growth of a NiO layer at the interface.

Keywords MSM (metal-semiconductor—-metal) - BBSD (back-to-back Schottky diode) - sol-gel - nano-schottky contact

Introduction

Zn0O, which shows n-type conductivity in its native form due
to the presence of oxygen vacancies and interstitial defects,
has gained much popularity for applications such as diodes,
actuators, gas sensors, solar cells, etc. In addition ZnO
also possesses good carrier confinement and a wide direct
bandgap (~ 3.37 eV) and high exciton binding energy (~ 60
meV), which makes it more preferable for optoelectronic
device applications.!"® With growing interest in the study
of ZnO-based device applications, it has been observed that
nanostructured ZnO has a high aspect ratio which enhances
the operating capability of ZnO-based devices for applica-
tions at high temperature as well as in harsh environments.?
Reports have also shown that nanostructure-based devices
show better responsivity, making them more preferable for
applications as sensing devices.” ZnO nanostructures, such
as nanowires, nanofibers, and nanorods, etc., have been
widely used for fabricating devices, but although fairly

P4 Tapas Kumar Kundu
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Department of Physics, Krishna Chandra College,
Hetampur, Birbhum, West Bengal, India

Department of Physics, Visva Bharati University,
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popular, the fabrication technique is quite complex and time-
consuming for mass scale production, so that easily attain-
able colloidal ZnO nanoparticles have often been preferred
as active material for ZnO-based optoelectronic devices.
The metal-semiconductor (MS) junction or the Schottky
junction has in particular been widely studied for its wide
range of applications, such as photodetectors, gas sensing
devices, chemical sensing devices, etc. It has been observed
that the electrical properties of such devices are influenced
by the carrier transport mechanism at the metal-semiconduc-
tor interface. The Schottky junction, which displays a rectify-
ing property unlike the ohmic contacts, can be realized with
a certain barrier at the interface of the metal-semiconductor
junction, whereas an Ohmic junction is devoid of any barrier.
In recent years, metal-semiconductor—metal (MSM) Schottky
junctions have gained much popularity, and the current trans-
port mechanism of such devices has been explored and pro-
posed for a variety of applications, such as memory devices,
current limiters, photodetectors, gas sensing devices, chemi-
cal sensing devices, and current regulators.>®!! Recent works
have been published in which the authors have shown that the
device sensitivity increases for a MSM Schottky junction as
compared to a MS junction. Also, in addition to this attractive
feature, the hassle to obtain a perfectly ohmic junction can be
eliminated altogether by considering two rectifying junctions
instead.!>!3 MS and metal-insulator-metal devices have been

@ Springer
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Abstract

Flavones and Flavonols, two major sub-classes of flavonoids, are plant secondary metabolites possessing immense biologi-
cal activities including cytotoxic activities. They are polyphenolic phytochemicals that exist either as free aglycones or as
glycosidic conjugates. Diversities in structural patterns of these two sub-classes of flavonoids make them promising agents
in anticancer research. In the recent research, plant-derived natural compound become the hot point of study for the safe
and effective drug. So search of new natural flavones or flavonol, cytotoxic to cancer cell is of major attention to the chem-
ists now. The present review describes 146 new examples of naturally occurring flavones and flavonols having cytotoxic
potential against different cancer cells reported during the period of 2005 to 2020.These compounds comprise flavones,
flavonols and isoflavones. These compounds are classified according to their structures. Most of the flavones and flavonols
are reported active against human breast cancer, liver cancer and lung cancer cells.The main topics addressed are source,
structures, cytotoxic activity against various cancer cells in details, activity-wise classification of the compounds, mechanism
of cytotoxicity and possible structure—activity relationship. The review cites 145 references.

Keywords Natural flavones and flavonols - Cytotoxicity - Anticancer activity - Mechanism - Structure—activity relationship

Abbreviations SGC-7901 Gastric carcinoma cell
Glc Glucopyranosyl MCEF-7 Human breast cancer cell
Rha Rhamnopyranosyl COLO 205 Human adenocarcinoma cell line
Arab Arabinofuranosyl MDA-231 and T47D  Breast cancer cell
Gal Galloyl A-549 Human lung cancer cell
Rut Rutinosyl HL-60 Human acute promyelocytic cell
Lav Lavandulyl H-460 Large cell lung carcinoma
Quin Quinovopyranosyl KB Human epidermal Carcinoma cell
MTT 3-(4,5 Dimethylthiazol-2-yl)- A37582 Human melanoma cells
2,5-diphenyltetrazolium bromide HeLa Human epithelial carcinoma cell
P 388 Lymphoblastic lymphoma of pre-B line
cell PC3 Human prostate carcinoma cell
HepG2 Human liver cancer cell HT29 Human colon cancer
NCI-H187 Human small-cell lung cancer cell
BGC-823 Human stomach carcinoma
>4 Arindam Gangopadhyay HCT-8 Human ileocecal adenocarcinoma
gangulya2002@gmail.com B 16 Human melanoma cell lines
! Department of Chemistry, Rampurhat College, Caco2 Human colorectal cancer cell line
Rampurhat, Birbhum, West Bengal, India U 937 Human histiocytic leukemia cell
2 Department of General Medicine, KPC Medical College, NB4 Human promyelocytic leukemia
Jadavpur, Kolkata, West Bengal, India cell line
3 Department of Chemistry, Krishna Chandra College, SHSY5Y Human neuroblastoma
Hetampur, Birbhum, West Bengal, India PANC-1 Human pancreatic cancer cell
4 Department of Chemistry, Bolpur College, Bolpur, Birbhum, HCT-116 Human colon cancer cell

West Bengal, India
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GLOBALIZATION: WHY INDIA RESORTED
TO GLOBALIZATION

Dr Rintu Kumar Biswas
Associate Professor of Political Science
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Hetampur, Birbhum, WEST BENGAL
ABSTRACT:
1t is argued by the scholars that the rapidly changing global economy is the compelling reason for the
sweeping economic reforms initiated in the country. The reform process has now got into second phase
with the full convertibility of the rupee on current account transactions and the slashing of custom duties
to a great extent, in particular, both of which emerged as special measures taken in the budgets initiated
by the Union Government since 1991. The efforts are now being made to integrate further the Indian
economy with the emerging global economy.
What is the nature of the global economy out there? Who are the main participants in it? How does the
national economy of India get integrated with it? How Transnational Corporations (TNCs) or
Multinational Corporations (MNCs) do generally play a crucial role in the emerging global
economy?What is the nature of the engagement between these bodies and the national economies?
These are some of the questions which have been raised and analysed in the present research work It
will also consider theoretically how the global economy impacted on the economy of India as she
responded to structural adjustment programme liberalization, privatization, and globalization.
Keywords: Globalization, Indian Economy, New Economic Policy, Multi NationalCorporations, Trans
National Corporations

INTRODUCTION

The developing world from 1970 onward witnessed a wave of economic policy reforms with one
country after another taking recourse to the liberalization process. The process has been described by
many critics as an act of imposition exercised by the International Financial Institutions. The reform
process initiated by the developing world had been preceded by a quarter- century of state-directed
efforts of economic development, during which time the goals of economic self reliance and Import
Substitution industrialization (IST) were the hall marks of development strategies in the less developed
countries. These goals seemed particularly justified, given the long experience of these countries with
colonialism and the agricultural nature of these countries. Besides these, there was intellectual support
for them from Keynesianism and the new discipline of development economics, especially in view of
the historical memories of the massive market failures of the Great Depression Years (1930-1940).
However, the present globalization wave has overtaken all those developments.

Three Reservations need to be taken into Consideration
Firstly in the context of the international economy the relationship of one of its units with others is of a

(15)
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Online Shopping Behaviour of Peoplein Emerging Cities of India: A Case
Study for West Bengal

Shyamal Garai* and Tarit Kanti Sen**

ABSTRACT

With the wide use of smart-phone and internet in this pandemic situation, the growth of
e-commerce has increased dramatically. Therefore, business organizations may need to
know about the behaviour of people to set up effective marketing strategies to convert
the potential customers into active one. The study is an exploratory study for both
qualitative and quantitative analysis to examine the behaviour of consumers related to
online shopping. The study is based on primary data for which cluster and random
sampling methods have been used for selecting the study area. The study showed that
most of the respondents of the emerging cities have a positive attitude towards online
shopping though it may depend on some demographic factors of the consumers. The
study has also identified the main reasons for preferring and avoiding the online
shopping option.

Keywords. E-commerce; Buying behaviour; Online shopping; Emerging cities in West
Bengal.

1.0 Introduction

We are living in an era of global economy. Due to emerging growth of the
internet, it is very easy to communicate with each other, living in any part of the world,
through the internet. Business people are not excluded fromiit.
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1 | INTRODUCTION

This investigation is an attempt to obtain a highly accurate approximation of
the spectrum of Sturm-Liouville problems in R* by representing the unknown
solution of the model in the interpolating wavelet basis of L?(R). To accom-
plish the goal, the domain R* has been stretched to R to avoid the additional
care of the elements in the basis containing boundary point 0. In addition, such
transformation may judiciously be utilized to eliminate (up to quadratic) the sin-
gularity of the equation. The equation in the new variable has been subsequently
transformed into a generalized matrix eigenvalue problem by approximating
the new (unknown) function in an appropriate (truncated) basis comprising
interpolating scale functions generated by scale functions in Daubechies fam-
ily. The (interpolating wavelet-collocation) scheme developed here has been
applied to some solvable and quasi-exactly solvable Sturm-Liouville problems
in R* appearing in quantum mechanical modeling in flat and curved spaces. It
is observed that the approximation of eigenfunctions in the (compact support)
interpolating wavelet basis obtained by using the collocation method can be reli-
ably used to reveal a hidden spectrum of quasi-exactly solvable Sturm-Liouville
problems in R* with high accuracy.

KEYWORDS

Daubechies wavelets, interpolating wavelets, quasi-exactly solvable Sturm-Liouville problem, radial

Schrodinger equation, wavelet collocation method

MSC CLASSIFICATION
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Over the past few decades, a large deal of effort has been directed towards constructing physically significant quantum
mechanical models for which the spectral problem associated with the Hamiltonian operator (both in nonrelativistic and
relativistic cases) may not be exactly solvable. However, at least part of the spectrum can be obtained exactly employing
algebraic or other methods.!!! This type of problems may be regarded as quasi-exactly solvable Sturm-Liouville problems
(QESSLPs). Among several schemes for their construction and solution, the algebraic method was originated from the
concept of spectrum generating algebra invented independently by three groups of mathematical/theoretical physicists,
viz., Goshen and Lipkin in 1959!? and Barut and Bohm!? and Dothan et al'* in 1965. Subsequently, this mathematical tool
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