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Development and validation of novel HPTLC method
for the simultaneous estimation of Amlodipine Besylate
and Telmisartan in tablet dosage form using ICH Q2
(R1) directions
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ABSTRACT
A new simple, specific, accurate, precise and robust normal phase
high performance thin layer chromatography (HPTLC) method were
developed and validated for simultaneous estimation of two antihy-
pertensive drugs Amlodipine Besylate (AMB) and Telmisartan (TEL)
in pharmaceutical dosage form. Chromatographic separation of the
drugs was performed over aluminium plates precoated with silica
gel 60F254 as the stationary phase and solvent system comprised of
chloroform: methanol: formic acid (8:2.5:0.5 v/v/v). Densitometric
evaluation of the separated zones was performed at 251nm.
Analytical performance of the suggested HPTLC method was vali-
dated according to the ICH guidelines with respect to the linearity,
accuracy, precision, detection and quantitation limits, robustness
and specificity. The two drugs were satisfactory resolve with Rf val-
ues 0.57±0.02 and 0.77±0.02 for AMB and TEL, respectively. The
linearity was studied in the concentration range 100–600lg/ml for
both AMB and TEL with a correlation coefficients (r2) >0.9997 and
0.9999, respectively. Statistical analysis showed that the developed
method is repeatable and selective for the estimation of AMB and
TEL in its pharmaceutical formulations.
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1. Introduction

Amlodipine Besylate (AMB), chemically it is 3-ethyl 5-methyl (4RS)-2-[(2-aminoethoxy)
methyl]-4-(2-chlorphenyl)-6-methyl-1, 4-dihydropyridine-3, 5-dicarboxylate benzene
sulphonate.[1] It is in class of drugs called b-blocker,[2] affect the heart and circulatory
system (arteries and veins). It is used to lower blood pressure, lower heart rate, reduce
chest pain (angina) and to reduce the risk of recurrent heart attacks.[3]

Telmisartan (TEL), chemically it is 4-{[4-methyl-6-(1-methyl-1H-benzimidazole-2-
yl)-2-propyl-1H-benzimidazole-1-yl]methyl}-2-biphenyl carboxalic acid.[4] It is an
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The Eastern part Vidarbha in Maharashtra state is sheltered by dense forest vegetation. It is enriched 

with massive amount of biodiversity of flora and fauna. The populations of Pteropus giganteus are 

found in a choice of places; they play a crucial role as forest pollinators and seed dispersers. As per 

IUCN (2008) listed as Least Concern. It is listed as vermin in Schedule V of the Indian Wildlife 

(Protection) Act. This species is listed on Appendix II of CITES meaning it is not currently threatened 

but could become so if protective measures are not taken. There is no official protection for Indian 

flying foxes in India. The roosts near the human habitat has found in immense risk of survival in their 

conventional camps. The present study was intended to recognize an assortment of roosting trees and 

surrounding ecological conditions of Indian flying foxes .  
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Bats are the most diverse and abundant group of small mammals, having great economic & ecological 

benefits. The specimen (n =1) of Taphozous longimanus was captured from an old dilapidated house 

on 9th June 2016 during a survey at Arjuni/Morgaon town in Gondia District of Maharashtra. Exter-

nal morphological parameters were examined and there after specimen were rescued at the same habi-

tat. Bat is a very important keystone member in the ecosystem, play a vital role in maintaining eco-

balance. Bats are threatened because of variety of reasons. Conservation of bats is essential; under-

standing its vital role in the ecosystem the present study was undertaken .    
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Abstract 

The paper presents a study on the diversity of spiders in Navegaon National Park of NNTR Gondia. Navegaon National Park is 

an important biodiversity conservation area in Gondia district of Maharashtra. Many of the other biological reports are known 

from this area except on spiders. The study was undertaken as an opportunistic survey for spiders in Navegaon National Park 

during the period from Jan. 2012 to Dec. 2017.  Spider species were observed and identified with the help of standard literature. 

This study is aimed towards contributing to the biodiversity atlas for further management and development strategies. A total of 

20 species belonging to 16 genera and 9 families were recorded from the study area. Among all these 9 families, high diversity 

was observed in the family Salticidae (6 species) while Sparassidae (3 species), Araneidae (3 species), Nephilidae (2 species), 

Tetragnathidae (2 species) Lycosidae (1 species) Hersillidae (1 species) Oxyopidae (1 species)  Pholcidae (1 species). 

 

Keywords: spider, diversity, Navegon national park, gondia, Maharashtra 

Introduction 

Spiders (Phylum: Arthropoda, Class: Arachnida, Order: 

Araneae) having a body structure composed by 

cephalothorax and abdomen joined by the thin pedicel, eight 

walking legs and no antennae and wings on body.  There are 

various species and groups of spiders existing in India. They 

play a significant role in the regulation of insect and other 

invertebrate populations in most ecosystems (Wise, 1993; 

Russell-Smith, 1999; Raghavendra, 2001) [8, 4, 3]. But due to 

the lack of interest in spiders their study in some important 

ecosystems has always remained largely ignored.  Spiders 

generally have humidity and temperature preference that 

limit them to areas within the range of their “physiological 

tolerances” which make them ideal candidates for land 

conservation studies (Riechert, Gillespie 1986) [5]. Therefore 

in the present paper the scientific documentation on spider 

diversity pattern was recorded for all season which will be 

helpful for further biodiversity assessment and conservation 

programme. According to the World Spider Catalogue 

(2018), 47761 species of spiders belonging to 4101 genera 

under 118 families are known from the world. A total of 1520 

species of spiders as in 377 genera from 60 families are 

reported from India (Mathew et al., 2009) [2]. The present 

study was carried out in Navegaon National Park of NNTR, 

situated in Gondia district, Maharashtra. Navegaon National 

Park is an important biodiversity conservation area in Gondia 

district of Maharashtra. Many of the other biological reports 

are known from this area except on spiders. This is a first 

record from this biological important area.  

 

Material and Method 

Navegaon National Park is situated in Gondia district of 

Maharashtra (20°56′N 80°10′E).  It is now recognized as 

Navegaon-Nagzira Tiger Reserve (NNTR) in 2013.  Its 5th 

Tiger reserve of Maharashtra. It is situated in Gondia and 

Bhandara Districts in the North–Eastern corner of 

Maharashtra. Gondia district shares common boundaries with 

the states of MP and CG on North and Eastern side 

respectively. It has various type of vegetation ranging from 

dry mixed forest to moist forest. According classification of 

forest type, it is 5A/C3 southern tropical dry deciduous forest.  

In the present study the spiders were found in various places 

like forest edge, houses, road side bushes, bark of trees, etc. 

The identification of spiders is done by the standard literature 

of Tikader (1980) [6], Tikader & Malhotra (1980) [7] and Gajbe 

(2004) [1]. Spiders were only photographed for identification 

and no specimens were collected. 

 

Observation and Result 

The following list of spiders was recorded from Navegaon 

National Park. A total of 20 species (Table-1) belonging to 

16 genera and 9 families were recorded from the study area 

during year 2012-2017.  
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ABSTRACT
Zooplanktons are one among the most important biotic components of any aquatic ecosystem. Their diversity and
ecological linkages are considered important for the health and homeostasis of any system. The present work was
carried out to have a base line data on the zooplankton biodiversity of a eutrophic freshwater pond situated in Itkheda of
Gondia District, Maharashtra.

Zooplanktons were collected on a quarterly basis from two sampling points of the water body. For the study on rotifers,
samples were collected using vertical hauling of a net made of 40 µm bolting silk cloth. The specimens were identified
using standard procedures. The study revealed 28 species of rotifers belonging to 10 families and 03 orders. The present
work will be useful for the preparation of an inventory on rotifers of the region for further monitoring programmes.
Key words: Zooplankton, Rotifer diversity, Eutrophication, Pond ecosystem.

INTRODUCTION

Due to excessive nutrients, chiefly from nitrogen and
phosphorus, eutrophic water bodies are able to support
an abundance of aquatic plants. Usually, such systems
are dominated by both macrophytes and microphytes. 
Algae, which are part of microphytes serve as good
ecological indicators and have been used extensively
for various monitoring purposes (Palmer, 1969). Some
weedspecies are also acting as indicators of aquatic
pollution. Likewise, many zooplankton species are good
indicators of water quality and can be used for the
ecological monitoring of water bodies (Reynolds, 1984).
They are also considered as indicators of the trophic
status of water bodiesdue to their specific qualitative
features and their capacity to reproduce in large numbers
under environmental conditions that are favorable to
them. (Vollenweider and Frei, 1953). In freshwater pond
ecosystems, zooplanktons mainly comprise of
protozoans, rotifers, cladocerans, copepods and their
larval forms. Rotifers are important groups of
zooplanktonic organisms of freshwater ecosystems and
their community structure can be used as bio-indicators
of water quality. Presumably, the abundance of rotifers
is strongly dependent on the trophic status of the water
bodies. The biological and ecological adaptations of

rotifers grant them rich species diversity, which is
important for the health and homeostasis of aquatic
ecosystems. During the last couple of decades,
considerable reports are available on rotifers. Studies
by Sewell (1934), Ahlstrom (1940), Brehm (1950) and
Arora (1962, 1966) are some of them. However their
diversity and abundance varies with ecosystems. In this
milieu, the present study was committed to identify most
common types of freshwater Rotifers in a eutrophic pond
ecosystem.

MATERIALS AND METHODS

Study Site
The pond (N20°46’06.8", E80°01’22.9")  selected for the
present study is a natural one (Fig. 1 & 3), situated in
the low lying area in Ithkheda (Isapur) village of Arjuni
Morgaon Taluka of Gondia District.  This pond was
primarily used for trapa cultivation and washing purposes.
Due to an increase in anthropogenic activities and
resultant dumping / runoff of organic waste, the pond
has become nutrient enriched and eutrophicated.
Zooplanktons were collected quarterly from two
sampling points of the water body in the year 2016-17
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A B S T R A C T

Here, we report an efficient and highly selective oxidation of primary carbon-hydrogen bond in toluene cata-
lyzed by biomass, rice husk derived chemically activated graphitic carbon supported NiFe2O4 (nano-
NiFe2O4@CAGC) nanomaterial under LED light. The hybrid nanocatalyst showed excellent activity and se-
lectivity towards direct oxidation of toluene to benzyl benzoate. The nano-NiFe2O4@CAGC has also demon-
strated superior catalytic activity compared to its individual components. The catalyst was very robust and stable
under the reaction conditions, and was separated from the reaction mixture by an external magnet and reused
for subsequent reactions.

1. Introduction

Development of sustainable protocols for the selective oxidation of
sp3(C)-H bond of alkyl aromatics is of significant interest due to the
wide range of applications of the products in pharmaceutical, agri-
cultural, and food industries [1]. For example, the simplest member of
alkyl aromatics, toluene, can be converted into commercially important
products such as benzyl alcohol, benzaldehyde, benzoic acid and benzyl
benzoate via oxidation of sp3(C)-H. Traditionally, benzaldehyde was
produced by chlorination of toluene followed by saponification [2a] or
by selective oxidation of benzyl alcohol [2b–g]. Whereas benzoic acid
was produced by liquid-phase, cobalt catalyzed oxidation of toluene
using molecular oxygen at high temperature in acetic acid [3–9].
However, the low conversion rates achieved by these traditional com-
mercial protocols is a major limitation. Alternatively, oxidation of to-
luene was achieved by vapour phase technique, but the consequent
production of CO2 and other by-products at high temperature restricted
its practical applications [10]. Accordingly, the development of an
economic, sustainable and efficient protocols based on the exploitation
of heterogeneous catalysts which leads to the reduction of wastes
harmful to human health and environment is essential. In this context,
various copper and manganese [11–14], cobalt [15], and chromium
[16] based heterogeneous catalysts were employed for the selective

oxidation of toluene. Also, Kesavan et al. [17] reported the synthesis of
benzyl benzoate by solvent-free oxidation of primary carbon-hydrogen
bonds in toluene using Au-Pd alloy nanoparticles (NPs). However, some
of these catalysts were toxic, some were expensive and resulted in poor
yield of products, and the reactions were performed at elevated tem-
perature (190 °C). Thus, search for novel economic heterogeneous
catalysts for the selective oxidation of toluene under milder reaction
conditions should be given a proper attention (Scheme 1).

The above mentioned problems can be addressed by employing
nanocatalysts which facilitate efficient reactions under milder condi-
tions, owing to their higher activity associated with larger surface areas
compared with bulk materials [18,19]. Accordingly, stable and readily
available nickel ferrite NPs (nano-NiFe2O4) were extensively used as
supporting materials for active catalysts owing to their added ad-
vantage of being easily separable by an external magnet [20].

On the other hand, and most importantly, visible light driven oxi-
dation reactions have emerged as a sustainable and green pathway,
where active oxygen species can be generated from the oxidant by ir-
radiation with light under mild and environmentally benign reaction
conditions [21]. Also, hybrid carbonaceous materials have demon-
strated effectiveness as excellent light harvesting materials for the
visible light driven photo-oxidation reactions [22–24]. Recently, the
fabrication of chemically activated carbon supported nanocomposites
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a b s t r a c t

In this particular study, Polypropylene (PP)/Polyethylene terephthalate (PET)-Multiwall carbon nan-
otubes and microfibrillar reinforced nanocomposites (MFNC-C) have been fabricated via melt mixing-
extrusion-cold drawing-compression moulding. The electrical conductivity, static mechanical properties
have been discussed. Microfibrillar morphology, synergetic effect on the electrical conductivity, tensile
strength, tensile modulus of the MFNC-C and EBNC-C were investigated. Microstructure analysis confirms
that selective localisation of MWCNTs and fibrils morphology plays a pivotal role to boost the overall per-
formance of PP.
� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 11th National Confer-
ence on Solid State Chemistry and Allied Areas.

1. Introduction

In-situ reinforced microfibrillar composite seems to be a tricky
polymer-polymer composite from immiscible polymer blends,
which is produced by extrusion-cold drawing-thermal processing
[1]. In this system, the in-situ generation of reinforcing fibrils of
a minor component of the blend is achieved. The minor component
of the blend is mechanically stronger than the major matrix com-
ponent. The minor component should have a higher melting tem-
perature than the major component [2]. These are prerequisites for
processing and preserving the fibrils morphology of the minor
component of drawn blend and convert it into in-situ reinforced
microfibrillar composite during post-processing (thermal process-
ing) [3,4]. The chief benefit of the in-situ reinforced microfibrillar
composite is that polymers are reinforced by polymer at micro or
nanoscale without the inclusion of micro or nanofillers. Numerous
possibilities exist for the processing of MFC based on the nanofil-

lers, wherein draw ratio and blend partners are the most important
parameters [5].

Apart from in-situ fibrils reinforcement, nanofillers have also
been incorporated into the in-situ reinforced microfibrillar com-
posite to improve electrical and thermal properties. The localisa-
tion of nanofillers can alter the thermodynamics, interfacial
compatibility and morphology of an in-situ reinforced microfibril-
lar composite [6]. In a previous study, authors systematically
obtained the in-situ reinforced microfibrillar carbon nanotubes/
polycarbonate/polyethylene composites via extrusion-hot stretch-
ing–quenching process, wherein the CNTs were distributed and
dispersed in the polycarbonate microfibrils. Owing to the effect
of the shear flow and hot drawing, the polycarbonate/CNT was
converted into aligned conductive fibrils in the PE matrix; the
prepared nanocomposite exhibited anisotropic conductivity in
the drawing direction [7]. Conductive carbon black was fed into
(polyethylene terephthalate)/polyethelene in-situ reinforced
microfibrillar composite. The localisation of CB particles was
observed on the surfaces of the PET microfibrils. The percolation
threshold was triggered at 3.8 vol% carbon black [8,9]. In-situ fibril-
lated polytetrafluoroethylene (PTFE) was formed in thermoplastic
polyurethane (TPU) followed by probing into its rheological and
mechanical characteristics. Dynamic mechanical analysis (DMA)

https://doi.org/10.1016/j.matpr.2020.04.753
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a b s t r a c t

Less expensive catalyst is highly required for the ORR half-cell reactions in the fuel cell. From now, the
progress of the less expensive, active, potential ORR catalysts are much needed for the fuel cell technol-
ogy compared to expensive, less abundant Pt based materials. In our investigation, less expensive and
easily abundant nickel (Ni) have been doped into the nanocrystalline ZnO architecture were synthesized
for the use in ORR as electrocatalyst. Influence of nickel doping into nanocrystalline ZnO nanomaterials
were investigated by Raman, Photoluminescence, FTIR spectroscopy, X-ray diffraction (XRD), scanning
electron microscopy (SEM). XRD results proved that, the material is pure crystalline after and before dop-
ing. In our synthesized procedure, there is no significant changes in the morphology after Ni doped ZnO.
The PL results also supported the integration of Ni into zinc oxide (ZnO) nanoscale material, increasing
the vacancy of the synthesized ZnO nanostructured materials. After successful formation of the Ni doped
ZnO and without doped ZnO has shown the heightened electrocatalytic bustle. Nanostructured Ni doped
ZnO has shown significant ORR activity in alkaline solution (0.1 M KOH). The enriched movement of the
Ni doped ZnO indicates that the synthesized materials in our process can be utilised as the cheap and
effective electrocatalyst in the ORR fuel cell reactions.
� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 11th National Confer-
ence on Solid State Chemistry and Allied Areas.

1. Introduction

Due to the minimization of the fossil fuel as the prime energy
resources, along with their environment related issues have been
arisen in last few years [1–4]. Owing to that, alternative energy
resources like photochemical, electrochemical water splitting and
fuel cells based technologies have been drawn a remarkable atten-
tion in last few years [5–12]. In which, fuel cell based, oxygen
reduction reaction (ORR) is playing a significant role for the
advanced energy conversions [13,14] . In general, the ORR reaction
have been taken place in the cathode part of the fuel cell [15–17]. It
is very noteworthy to note down that, the ORR reaction is six time

sluggish compared to the anodic reaction of the cell. Owing to this,
it is needed to intercede with the using of efficient less expensive
catalyst at nano level [14–16]. It is well known that, platinum
(Pt) was used as best cathode catalyst for the ORR reaction in last
few years [18,19]. Though, these type of catalyst (Pt based) are very
expensive and less abundant. Because of the reduced kinetics of
the ORR reactions it is also needed the high loaded of catalyst
[20–23]. As a consequence of the use of expensive and less abun-
dant metal based catalyst turn into the fuel cell technology as a
critical for further commercialization at ground level
[11,13,17,18,22]. From this time, the precious metal free catalyst
at nano level with less expensive, abundant transition metals have
been widely used now a days. But, still it is needed more progress
for further improvement at atomic level for better results
[11,15,16,18,19,21]. So, for that less expensive ORR catalyst with
very high catalytic commotion is an impressive contest.Table 1.
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Facile protocol for the synthesis of benzothiazole, benzoxazole and
N-benzimidazole derivatives using rice husk derived chemically
activated carbon
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a b s t r a c t

Here, we have demonstrated rice husk derived chemically activated carbon catalyzed synthesis of ben-
zothiazole, benzoxazole and N-benzimidazole derivatives at room temperature in aqueous ethanol by
the condensation of 2-aminothiophenol, 2-amino phenol and ortho-phenylene diamine with aromatic
aldehydes respectively. The activated carbon showed excellent catalytic activity and furnished superior
to excellent yields of desired products (95–98%). The catalyst was separated from reaction combination
by simply filtration, washed with ethanol, dried and recycled able to at least eight runs.
� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 11th National Confer-
ence on Solid State Chemistry and Allied Areas.

1. Introduction

Bioactive benzothiazole, benzoxazole and N-benzimidazole
derivatives are naturally occurring products that can be used in
the synthesis medicinally important molecules [1,2]. Structurally
different thiazoles and oxazoles have demonstrated several medic-
inal activities as anti-tubercular, analgesic, anticancer, antihyper-
tensive, anti-HIV, antiulcer and antithrombotic agents [3–6]. On
the other hand, N-benzimidazole derivatives exhibited potential
for a wide range of applications in the medical field, including
but not limited to, treatment of Parkinson disease [7], inhibition
of HIV-1 reverse transcriptase [8], topoisomerase-I inhibition
and cytotoxicity [9]. Accordingly, these compounds have
attracted the attention of researchers worldwide [10–12].
Derivatives of N-benzimidazole were synthesized by coupling of
o-phenylenediamines with carboxylic acids [13], whereas the

condensation of o-phenylenediamine with aldehydes was widely
used as an alternative protocol [14]. The compatibility of the latter
approach with a wide variety of substituted aldehydes made it of
special importance, and thus became more accepted in the scien-
tific community for the direct synthesis of benzimidazole motifs.
This opens the doors for the design of environmentally benign pro-
tocols for production of medicinally important compounds [15–
16]. However, this design should be concerned with a sustainable
development process involving reduction of energy consumption
in a simple one pot reaction, avoiding toxic solvents, using recy-
clable catalysts, decreasing reaction time, employing mild condi-
tion, obtaining high purity of the target compound, and
minimization of waste [17–21]. Accordingly, the use of water
instead of other organic solvents is advantageous, being safe, envi-
ronmentally friendly, freely available and easy to handle [22–27].
In comparison, the traditional acid catalysts such as H2SO4, HCl,
H3PO4, HF etc., despite their high catalytic activity, are corrosive,
toxic and difficult to recover and separate from products [28–29].
Thus, the development of a general and green protocol with mild
and environment-friendly conditions for synthesis of medicinally
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Biomass rice husk derived activated carbon catalyzed synthesis of 5-
aryl-1,2,4-triazolidine-3-thione derivatives under metal-free aqueous
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a b s t r a c t

Here, we have demonstrated a green and efficient protocol for the synthesis of biologically important 5-
aryl-1,2,4-triazolidine-3-thione derivatives in excellent yields (92–98%) via two components reactions of
aryl aldehydes and thiosemicarbazide at room temperature using biodegradable rice husk derived chem-
ically activated carbon as reusable catalyst under metal and other catalyst-free reaction conditions.
� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 11th National Confer-
ence on Solid State Chemistry and Allied Areas.

1. Introduction

Over decades, one-pot multicomponent reactions (MCRs) have
been used extensively in developing of biologically active organic
scaffolds [1,2]. The versatility and diversity of these processes in
synthesizing various bioactive heterocyclic makes one-pot MCR
as one of the promising tool in organic synthesis and drug discov-
ery [3,4]. Thus, development of environmentally benign one-pot
MCRs is still in demand. In this connection, it can be facilitate by
selecting a suitable catalyst and solvent to maintain the green
aspects.

On the other hand, naturally occurring as well as synthetic
nitrogen-containing heterocyclic molecules are attractive due their
diverse applications [5]. Among others, triazole is an important
class of heterocycles which found wide pharmaceuticals, agro
chemicals and other applications [6]. These molecules have also
exhibited several biological activities [7–14]. Again 1,2,4-
triazolidine-3-thione derivatives is also reported as biologically
important scaffolds. Thus, development of easy and eco-friendly
protocols for the synthesis of triazoles in particular, 5-aryl-1,2,4-

triazolidine-3-thione derivatives is essential. Literature study
reveals that 5-aryl-1,2,4-triazolidine-3-thiones have been synthe-
sized via two component reactions of aldehydes and thiosemicar-
bazide using various catalysts [15–23]. However, most the
methods have used acidic catalyst such as [C16MPy]AlCl3Br [15],
sulfamic acid [16], PEG-400 [17], glycine nitrate [18], [2-
HMPyBSA]HSO4 [19], [(Py)2SO][HSO4]2 [20], malononitrile [21],
Sm2O3/Fluoroapatite [22] and CuO NPs [23] etc. Thus, introduction
of a mild, efficient, reusable and inexpensive catalyst for the syn-
thesis of 5-aryl-1,2,4-triazolidine-3-thiones is highly appreciated.

Rice mills usually generate huge amount of rice-husk as waste
materials. These waste biomass feedstock are composed of carbon
and silica as a major component [24]. Surprisingly, till date, cat-
alytic activity of rice husk materials has not been investigated in
depth. As a part of our interest in the development of green syn-
thetic methodologies [21,25–36], herein, we report biodegradable
rice husk derived activated carbon (RHAC) as metal-free reusable
catalyst for the synthesis of 5-aryl-1,2,4-triazolidine-3-thione
derivatives via two-component reaction of aldehydes and
thiosemicarbazide (Scheme 1).
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Abstract: The ever-growing resistance of pathogens to antibiotics and crop disease due to pest has triggered 
severe health concerns in recent years. Consequently, there is a need of powerful and protective materials for the 
eradication of diseases. Metal/metal oxide nanoparticles (M/MO NPs) are powerful agents due to their therapeutic 
effects in microbial infections. In this context, the present review article discusses the toxicity, fate, effects and 
applications of M/MO NPs. This review starts with an introduction, followed by toxicity aspects, antibacterial and 
testing methods and mechanism. In addition, discussion on the impact of different M/MO NPs and their charac-
teristics such as size, shape, particle dissolution on their induced toxicity on food and plants, as well as applica-
tions in pesticides. Finally, prospective on current and future issues are presented. 

Keywords: Metal oxide nanoparticles, toxicity, microbial assay, callus poisoning, pest control, plant biotechnology. 

1. INTRODUCTION 
 Nanotechnology is a revolutionary technique that can resolve 
major problems faced by humans worldwide [1]. Novel applications 
of nanotechnology in energy generation, conversion and storage, 
optics, microelectronics, mechanical, and ceramics engineering are 
increasing day-by-day. Currently, metal/metal oxide nanoparticles 
(M/MO NPs) are gaining substantial attention in diverse fields of 
solid-state chemistry, owing to their unique physico-chemical prop-
erties [2, 3]. Nanomaterials (NMs) are being fabricated purpose-
fully using numerous techniques, which exposed to the atmosphere 
with no safety measurement. Nanotoxicology is the study of NMs’ 
toxicity, which is impacted by the NMs’ small particle size, very 
large surface/volume ratio, as well as their ability to diffuse freely 
as compared to the bulky particles. 
 Several approaches, including chemical, thermal, physical and 
chemical vapored position, precipitation photo-deposition, sputter-
ing, and pulsed electro-deposition, are used for the synthesis of 
M/MO NPs [4-9]. Various NPs are being already used in commer-
cial applications, including food and agriculture, but they accumu-
late intracellularly and face difficulty in eliminating from living 
organisms and because of their toxicity, they could impact the eco-
system [10-13]. Therefore, the present review starts with an analysis 
of the noxious impacts of NPs on the environment and their contri-
butions to cellular damage. The exposure to NPs through food and 
its impact are discussed. Applications of M and MO NPs on  
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agriculture are a growing field of research; the effect of different M 
and MO NPs on plants is analyzed. Further applications of M/MO 
NPs in pesticides are comprehensively discussed. Finally, conclu-
sions and prospective on applications and impact of M/MO NPs are 
presented.  

2. TOXICITY ASPECTS 
 M/MO NPs are heterogeneous in nature and their impact on 
living being rests on their size and shape other than the chemical 
behaviour of specific metal ion used [11]. Metals having a high 
dissolution rate are considered highly toxic, while other characteris-
tics such as composition, concentration, morphology, particle di-
mensions, chemical reactivity, agglomeration, and dispersal directly 
affect their behaviour and interactions with surroundings [8]. 
Moreover, NPs liberated ionic species is among the main sponsors 
to noxiousness. 
 Moreover, surface charges dictate the interactions between NPs 
and cellular components. Aggregation helps particles to bond via 
the weak interactive forces and they are predominantly reliant on 
the charge, concentration and ingredients of the nearby environ-
ment. Agglomeration disturbs the bio-distribution plus interactions 
of NPs, when exposed to the cells. Agglomeration can be analysed 
by means of laser diffraction technique by measuring the Brownian 
motion in suspension and applying the Stokes-Einstein equation [12, 
13]. The surface area and chemical composition of NPs are meas-
ured by Brunauer-Emmett-Teller (BET) adsorption-desorption be-
haviour under nitrogen. As the particle size declines, the relative 
surface area per unit mass inclines and as a consequence, the frac-
tion of active atoms, those on the surface, increases, which can 
enhance toxic reactions [14]. Stable accumulation of NPs can re-
main energetic for a long time in the body. However, degradable 
NPs cause severe effects by releasing reactive oxygen species 
(ROS). 



Mesoporous PbO nanoparticle-catalyzed synthesis
of arylbenzodioxy xanthenedione scaffolds under
solvent-free conditions in a ball mill†
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Raghvendra Kumar Mishra,d Sami H. Mahmood*e and Subhash Banerjee*f

A protocol for the efficient synthesis of arylbenzodioxy xanthenedione scaffolds was developed via a one-

pot multi-component reaction of aromatic aldehydes, 2-hydroxy-1,4-naphthoquinone, and 3,4-

methylenedioxy phenol using mesoporous PbO nanoparticles (NPs) as a catalyst under ball milling

conditions. The synthesis protocol offers outstanding advantages, including short reaction time (60 min),

excellent yields of the products (92–97%), solvent-free conditions, use of mild and reusable PbO NPs as

a catalyst, simple purification of the products by recrystallization, and finally, the use of a green process

of dry ball milling.

Recently, the ball milling technique has received great attention
as an environmentally benign strategy in the context of green
organic synthesis.1a The process of “ball milling” has been
developed by adding mechanical grinding to the mixer or
shaker mills. The ball milling generates a mechanochemical
energy, which promotes the rupture and formation of the
chemical bonds in organic transformations.1b Subsequently,
detailed literature1c and books on this novel matter have been
published.2a,b Several typical examples include carbon–carbon
and carbon–heteroatom bond formation,2c organocatalytic
reactions,2d oxidation by using solid oxidants,2e dehydrogen-
ative coupling, asymmetric, and peptide or polymeric material
synthesis, which have been reported under ball milling con-
ditions.2e Hence, the organic reactions using ball milling acti-
vation carried out under neat reaction environments, exhibit
major advantages,2f including short reaction time, lower energy
consumption, quantitatively high yields and superior safety
with the prospective for more improvement than the additional
solvent-free conditions and clear-cut work-up.3–5

On the other hand, the organic transformations using metal
andmetal oxide nanoparticles6 are attracting enormous interest

due to the unique and interesting properties of the NPs.7,8,9a

Particularly, PbO NPs9b provide higher selectivity in some
organic reactions9c and nd applications in various organic
reactions, like Paal–Knorr reaction,10 synthesis of diethyl
carbonate,11 phthalazinediones,12 disproportionation of methyl
phenyl carbonate to synthesize diphenyl carbonate,13 the
capping agent in organic synthesis, and selective conversion of
methanol to propylene.14 In addition, the PbO NPs are also used
in many industrial materials.15,16

However, till date, PbO NPs have not been explored in MCRs
leading to biologically important scaffolds. Among others, the
xanthene scaffolds17 are one of the important heterocyclic
compounds18 and are extensively used as dyes, uorescent
ingredients for visual imaging of the bio-molecules, and in
optical device technology because of their valuable chemical
properties.19 The xanthene molecules have conjointly been
expressed for their antibacterial activity,20 photodynamic
medical care, anti-inammatory drug impact, and antiviral
activity. Because of their various applications, the synthesis of
these compounds has received a great deal of attention.21

Similarly, vitamin K nucleus22,23 shows a broad spectrum of
biological properties, like anti-inammatory, antiviral, anti-
proliferative, antifungal, antibiotic, and antipyretic.24a As
a consequence, a variety of strategies24b have been demon-
strated in the literature for the synthesis of xanthenes and their
keto derivatives, like rhodomyrtosone-B,25a rhodomyrtosone-
I,25b and BF-6 25c as well as their connected bioactive moieties.
Few biologically active xanthene scaffolds are shown in (Fig. 1).

Due to the signicance of these compounds, the synthesis of
xanthenes and their keto derivatives using green protocols is
highly desirable. Reported studies reveal that these scaffolds are
synthesized by three-component condensations using p-TSA26
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Sulfamic acid promoted one-pot multicomponent
reaction: a facile synthesis of 4-oxo-
tetrahydroindoles under ball milling conditions†

Trimurti L. Lambat, *a Ahmed A. Abdala,b Sami Mahmood, c Pankaj V. Ledade,d

Ratiram G. Chaudhary e and Subhash Banerjee*f

We report an efficient and facile one-pot synthesis of 4-oxo-tetrahydroindoles using sulfamic acid under

ball milling conditions. The present protocol for preparation of biologically important 4-oxo-

tetrahydroindoles offers several advantages such as mild reaction conditions, improved selectivity and

higher isolated yields. Moreover, solvent-free reaction conditions and the use of ball milling make the

present protocol environmentally friendly in nature.

Introduction

Ball milling is a mechanochemical procedure that is mainly
used to grind minerals and prepare and modify inorganic
compounds.1a Nowadays, its application in synthetic organic
chemistry has become an emerging eld of research. Examples
of the recent applications of ball milling in organic synthesis1b

include C–C bond forming reactions, metal-catalyzed C–N, C–C
and C–F bond development,1c,d organo-catalyzed C–C bond
formation,1e cycloaddition reactions,1f synthesis of hetero-
cycles,1g protecting group chemistry,1h redox processes,1i reac-
tions with fullerenes and bromination reactions.1j Compared to
conventional solution phase reactions, ball milling conditions
commonly yield increased selectivity and reactivity, and thus
there should be further exploration of applications of ball
milling in organic synthesis.1k

On the other hand, multicomponent reactions (MCRs)2a

provide attractive synthetic approach in the elds of organic
and medicinal chemistry2b due to their higher atom economy,
structural variability, selective bond formation ability and

simplicity to perform relative to the conventional multistep
reactions.2c Further, the MCR is performed in a single step
which does not require isolation of the intermediates, leading
to a favourable reduction of the reaction time and energy.
Additionally, solvent-free reaction is a promising approach in
organic synthesis it does not produce unwanted solvent waste.2d

Conventionally, solvent-free reactions have been performed via
a mortar and pestle, but recently high-energy ball milling
(HEBM) was realized as a more attractive alternative. Although
ball milling is a technique that works according to the same
principles as traditional mortar and pestle, its mechanical
energy is usually high enough to facilitate a chemical reaction.2e

Many reports have demonstrated the effectiveness of HEBM for
organic transformations and development of environmentally
benign synthetic processes.2f Due to the aforementioned
advantages, MCRs found numerous applications2g in the
synthesis of drugs and new biologically important active
organic scaffolds.2h

Heterocyclic motifs are critical in drug discovery because of
their vast array of applications in the agrochemicals, pharma-
ceuticals and veterinary elds.3a Among others, tetrahy-
droindole3b and indole related moieties3c impart distinct and
interesting structural features with various biological charac-
teristics such as progesterone receptor agonist,3d inhibitor at
vanilloid receptor-1, MDM2-p53 interaction inhibitor,3e anti-
malarial, antituberculotic,3f CR TH2 receptor antagonist and
Satavaptan. Representative bioactive molecular structures are
provided in (Fig. 1).

Because of these important applications of heterocyclic
compounds, different synthetic methods were developed for
their production.4a–d However, most the methods are metal
catalysed4e and have several limitations such as harsh reaction
conditions, employment of toxic and expensive metals as cata-
lysts, longer reaction time, non-reusability of catalysts etc.4f,g

The dimedone reacts with a-chloroacetaldehyde in sodium
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a b s t r a c t

Quantitative structure activity relationship (QSAR) studies were performed to explore the biological effi-
cacy of few tetrahydroisoquinoline derivatives. Using eight descriptors, training set was developed
through QSAR modeling and activities were predicted through the developed QSAR model. To validate
the model, the predicted activities were compared with experimental activities. Significant correlation
was observed between the hydrophobicity (cLogP), Rotatable bond count (RBC), Molecular shape index
and activity. The models developed can be used for drug designing of isoquinoline based scaffold mole-
cules as antibacterial and antifungal agents.
� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 11th National Confer-
ence on Solid State Chemistry and Allied Areas.

1. Introduction

It is reported that a single successful drug molecule develop-
ment takes nearly 14–16 years of research and clinical trial. It
involves tremendous cost. It is expected to be more than 800 mil-
lion dollars for one single molecule. The answer to this problem
lies in QSAR [1]. The QSAR signifies computerized statistical
method which correlates the activity of the compound with
changes in the structure. Compounds which have similar struc-
tures to a pharmacologically active drug are often themselves bio-
logically active. QSAR gives the magnitude of relationship of
various structural properties with the biological activity. The
essence of Quantitative Structure Property Relationship (QSPR)/
Quantitative Structure Activity Relationship (QSAR) studies is to
find a mathematical relationship between the activity and property
under investigation, often termed as ‘descriptors’ [2]. Descriptors
can themselves be experimental properties of the molecule, which
can be derived mathematically from either the 2D or the 3D molec-
ular structure from various programmes such as ChemDraw Ultra
8.0. These structurally related activities are commonly referred to
as structure-active relationship (SAR) [3–5]. These descriptors are

then used to develop a QSARmodels or equations based on the bio-
logical activities of known compounds which are generally called
as training set. Compounds with unknown biological activities
i.e. test set are then subjected to the derived QSAR model and their
biological activities are predicted by equations. These predicted
activities are then compared with the experimental activities to
validate the derived model. The mathematical and statistical anal-
ysis of QSAR data finally helps to reduce the number of molecules
with the potent biological activity. Agrawal et al. [6–9] have
reported QSAR studies on different organic drug compounds. QSAR
studies on isoquinoline and tetrahydroisoquinoline studied for
their cytotoxic [10–11], antitumor [12–15] and neural activities
[16–17] have been reported in the literature. Carrupt et al. [18–
19] have studied the correlation of lipophilicity with neurotoxin
activity. Exhaustive antimicrobial studies of against bacteria and
fungi under study has been reported by Gharpure et al. [20–22].
Quinoline derivatives have also been studied for similar correlation
activities [23–25]. Recent work has revealed the antibacterial
activity of the tetrahydroisoquinoline derivatives [26]. In the pre-
sent study, we have tried to develop novel model for prediction
of the antibacterial and antifungal activities of the tetrahydroiso-
quinoline derivatives. This will prove important in designing new
QSAR model to design potential antimicrobial drug entities. The
models will reduce the time and expenditure in the process of drug
development.

https://doi.org/10.1016/j.matpr.2020.05.673
2214-7853/� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 11th National Conference on Solid State Chemistry and Allied Areas.
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ICT ENABLED TEACHING: FUTURE OF TEACHING 

LEARNING PROCESS 

Sachin S. Chourasia 

M. B. Patel College of Arts, Commerce & Science, 

Deori-441901 (Dist.-Gondia)  

---------------------------------------------------------------------------------------------------------------- 

Abstract:ICT means Information and Communication Technologies. ICT which is now 

broadly used in educational world, ITC is a “scientific, technological and engineering 

discipline and management technique used in handling information, its application and 

association with social, economic and cultural matters” (UNESCO, 2002)[1]. In modern 

science and technological era, education demands apt knowledge of teacher about ICT and 

knowhow to use ICT in teaching-learning process. So, development and increase of skills and 

competencies of teacher requires knowledge of ICT and Science & Technology. ICTs are 

changing schools and classrooms based on real world problems, providing tools for 

enhancing learning,  projects, providing teachers and students more facilities for feedback. 

ICT also helps teachers, students and parents to converge. Continuous and Comprehensive 

Evaluation i.e. CCE helps teachers and learners to use technology for making teaching 

learning more attractive and effective. This article discusses the futuristic methods of ICT 

enabled learning process.  

Keywords: ICT, Teaching-learning process, teacher training. 

---------------------------------------------------------------------------------------------------------------- 

1. Introduction : 

Background :ICT can be used as a research tool, problem-solving, creative and teaching and 

learning tool Akbulut et al.,[2]. ICTs have the potential to enhance teaching and learning 

through: enriching the course, improving delivery, extending methods of presenting 

information and offering new opportunities through the techniques that ICT makes possible 

Becta ICT Research,[3].  

Problem :That most universities and institutions of higher education have computers. 

However, number of systems generally are few therefore, students generally find it difficult 
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Abstract:  

In this study efforts were made to synthesized biolubricants using crude mahua oil and karanja oil by 

esterification-trans-esterification and processed through trimethyopropane route to form biolubricants. 

Based on density, viscosity, viscosity index, pour point, flash point and acid value synthesized 

biolubricant better than commercial lubricant. Effect of selected biolubricants and commercial 

lubricants has been studied on blood of Clarias gyriepinus by analyzing blood samples for biochemical 

study. Study reveals prominent variation in titer of cholesterol and triglycerides of blood of Clarias 

gyriepinus tested with commercial lubricant than biolubricant. This shows biolubricant are less harmful 

to fish than commercial lubricant. The proposed compositions can be easily prepared and eco-friendly. 
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First distribution record of spider fauna (Aracnida: Araneae) in Navegaon National Park (NNTR) 

Gondia Maharashtra 

SV Bhandarkar1, GT Paliwal2 
1 Department of Zoology, M.B. Patel College, Deori, Gondia, Maharashtra, India 

2 Department of Zoology, S.S. Jaiswal College Arjuni Morgaon, Gondia, Maharashtra, India

Abstract 

The paper presents a study on the diversity of spiders in Navegaon National Park of NNTR Gondia. Navegaon National Park is 

an important biodiversity conservation area in Gondia district of Maharashtra. Many of the other biological reports are known 

from this area except on spiders. The study was undertaken as an opportunistic survey for spiders in Navegaon National Park 

during the period from Jan. 2012 to Dec. 2017.  Spider species were observed and identified with the help of standard literature. 

This study is aimed towards contributing to the biodiversity atlas for further management and development strategies. A total of 

20 species belonging to 16 genera and 9 families were recorded from the study area. Among all these 9 families, high diversity 

was observed in the family Salticidae (6 species) while Sparassidae (3 species), Araneidae (3 species), Nephilidae (2 species), 

Tetragnathidae (2 species) Lycosidae (1 species) Hersillidae (1 species) Oxyopidae (1 species)  Pholcidae (1 species). 

 

Keywords: spider, diversity, Navegon national park, gondia, Maharashtra 

Introduction 

Spiders (Phylum: Arthropoda, Class: Arachnida, Order: 

Araneae) having a body structure composed by 

cephalothorax and abdomen joined by the thin pedicel, eight 

walking legs and no antennae and wings on body.  There are 

various species and groups of spiders existing in India. They 

play a significant role in the regulation of insect and other 

invertebrate populations in most ecosystems (Wise, 1993; 

Russell-Smith, 1999; Raghavendra, 2001) [8, 4, 3]. But due to 

the lack of interest in spiders their study in some important 

ecosystems has always remained largely ignored.  Spiders 

generally have humidity and temperature preference that 

limit them to areas within the range of their “physiological 

tolerances” which make them ideal candidates for land 

conservation studies (Riechert, Gillespie 1986) [5]. Therefore 

in the present paper the scientific documentation on spider 

diversity pattern was recorded for all season which will be 

helpful for further biodiversity assessment and conservation 

programme. According to the World Spider Catalogue 

(2018), 47761 species of spiders belonging to 4101 genera 

under 118 families are known from the world. A total of 1520 

species of spiders as in 377 genera from 60 families are 

reported from India (Mathew et al., 2009) [2]. The present 

study was carried out in Navegaon National Park of NNTR, 

situated in Gondia district, Maharashtra. Navegaon National 

Park is an important biodiversity conservation area in Gondia 

district of Maharashtra. Many of the other biological reports 

are known from this area except on spiders. This is a first 

record from this biological important area.  

 

Material and Method 

Navegaon National Park is situated in Gondia district of 

Maharashtra (20°56′N 80°10′E).  It is now recognized as 

Navegaon-Nagzira Tiger Reserve (NNTR) in 2013.  Its 5th 

Tiger reserve of Maharashtra. It is situated in Gondia and 

Bhandara Districts in the North–Eastern corner of 

Maharashtra. Gondia district shares common boundaries with 

the states of MP and CG on North and Eastern side 

respectively. It has various type of vegetation ranging from 

dry mixed forest to moist forest. According classification of 

forest type, it is 5A/C3 southern tropical dry deciduous forest.  

In the present study the spiders were found in various places 

like forest edge, houses, road side bushes, bark of trees, etc. 

The identification of spiders is done by the standard literature 

of Tikader (1980) [6], Tikader & Malhotra (1980) [7] and Gajbe 

(2004) [1]. Spiders were only photographed for identification 

and no specimens were collected. 

 

Observation and Result 

The following list of spiders was recorded from Navegaon 

National Park. A total of 20 species (Table-1) belonging to 

16 genera and 9 families were recorded from the study area 

during year 2012-2017.  
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Introduction
Blyth’s Horseshoe Bat Rhinolophus lepidus, a member 

of family Rhinolophidae, is widespread in Southeast Asia 
and South Asia and distributed widely across the Indian 
subcontinent. This species can be found in both dry and 
moist forest and fringe areas (Bates and Harrison 1997). 
In Malaysia and Thailand, it appears to be associated 
with intact lowland tropical moist forest. It roosts in 
caves, tunnels, old and ruined buildings, and old temples 
(Bunrungsri et al. 2008). Its flight is slow and low and 
it feeds on lepidopterans, coleopterans, dipterans, and 
hymenopterans (Bates and Harrison 1997). It is distributed 
in 20 states in India. It has been reported from Rajasthan 
(Prakash 1963; Senacha 2003; Sinha 1979), Madhya 
Pradesh (Brosset, 1962; Khajuria 1980; Wroughton 1913), 
Southern Gujarat (Chakraborty and Agrawal 2000). In 
Maharashtra state, Helwak (Wroughton 1916); Kanheri 
caves, Nashik Road (Brosset 1962); Pune (Talmale 2007); 
Khandala, Lonavala, Lohagad fort, Karnala, Ratnagiri, 
Panchgani, Mahabaleshwar (Brosset 1962); Khopoli (Tiwari 
et al. 1971); Mulshi, Junnar, Bhimashankar, Mahabaleshwar 
(Korad 2005; Korad et al. 2010). 

Decreasing forest cover and increasing tourism in caves 
may be threats to this species (Molur et al. 2002) which is 
at present in the Least Concern category of IUCN. Here, we 
present the first record of this species from eastern Maharashtra.

Material and Methods
Study area: Pratapgarh Fort Cave (20º 47′ 43″ N; 80º 6′ 

50″ E; Fig. 1) is situated near Pratapgarh village in Arjuni/
Morgaon taluka in Gondia district of Maharashtra state. This 
site lies in Nagpur division of Vidarbha region, 87 km south 

of the district headquarters at Gondia. It is famous for a Lord 
Shiva temple, which draws visitors in large numbers on the 
occasion of Maha Shivaratri.

Methodology: In April 2012, an opportunistic survey was 
undertaken at the cave site to assess the diversity of bats. A 
dead bat specimen (n=1) was found near the mouth of the 
cave. It was photographed and carefully preserved in 4% 
formalin. The specimen was forwarded to Zoological Survey 
of India (ZSI), Central Zone Regional Centre, Jabalpur, 
Madhya Pradesh, India for further study and identification. 
A skull of a specimen of the same bat was prepared for study 
according to Agrawal (1990).

Results and Discussion
Three bats were observed in a cave in Pratapgarh Fort, 

roosting on the ceiling. Before we could recognize and identify 

MISCELLANEOUS NOTES

Journal of the Bombay Natural History Society, Vol. 116: 2019 ??–??

Fig. 1: Cave mouth at Pratapgarh Fort
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Abstract: Nightjars are medium sized nocturnal or crepuscular birds belongs to the family Caprimulgidae, 

characterized by long wings, short legs and very short bills. From 98 species of nightjars in the world, the true 

nightjar species belongs to Caprimulgidae is 38. These nightjar species are distributed in Afghanistan, Iran, 

Myanmar, Thailand, Cambodia, Vietnam and Laos. These birds are difficult to locate and identify due to well 

camouflage of body coloration with the habitat. This species found to lay 1-3 eggs on an open land camouflaged 

with the habitat. To keep them in the camouflage is the principal defense mechanism. Nightjars are insectivores, 

prefers moths (Lepidoptera). They produce typical chirping (chik..chik..). These birds are one of least studied in 

the world hence present work is intended to find out Indian Nightjar,Caprimulgus asiaticus with respect to its 

habitat use and breeding biology. 

Keywords: Nightjar, Habitat, Breeding, biology, Gondia, Maharashtra 
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I. INTRODUCTION: 
Nightjars are nocturnal birds mostly active only at dawnand dusk, when it flies about searching for tiny 

insects. You can only realize it hidden on the ground if you hear the distance chik..chik.. call it produces. 

Nightjars are classified under order Caprimulgiformes & family Caprimulgidae.Nightjars have typical plumage 

colour pattern that camouflage with its habitat and surrounding hence, it is one of the land bird difficult to site  

(Parasher et al., [1]. Indian Nightjar, Caprimulgus asiaticus is closely related to Madagascar nightjar. The two 

recognized subspecies of Caprimulgus asiaticus are: Caprimulgus asiaticusLatham, 1790 and 

Caprimulgusasiaticuseidos Peters, 1940. All the species are nocturnal in feeding (Jathar et al.,  [2]. They fly 

into the swarms of insects attracted to artificial light with their bill wide open. They are seen frequently resting 

on roads, during the night and feeding on insects under lights. Their bright reflective eye-shine makes them easy 

to spot in the beams of vehicle headlights. They may however be surprised by bright lights, and many are killed 

by vehicular traffic (Saxena) [3]. Human activity has always had an impact on biodiversity, but in recent 

centuries this impact has increase to a point, where we are in danger of decline the primary functions of the 

natural systems and therefore an extent that could ultimate threaten our own future. The needs of the 

surrounding biodiversity are forgotten by mankind and hence our knowledge is limited. The remaining natural 

habitats and the species living there may get disappeared from the globe before they are being discovered. 

Nightjars are one of the least studied land birds in the world (Luis et al., [4]. In this context the present study 

was planned. 

 

II. MATERIAL AND METHODS 
The study area situatednear a small village Morgaon which is 5 Km far away from Arjuni town in 

Gondia district of Maharashtra State.The study area (20.8179
o
 N and 80.0395

o
 E) is near the lake and it is a kind 

of mixed plantation managed by State Forest Department. The plantation mostly of the Teak and rich diverse 

flora especially small bushes, grasses etc.Surveys were conducted weekly in morning 5am throughout the year 

during 2018-19. Our results are based on the visual observations, no nets or traps were used during the study.  

The nesting sites identified was flag marked. Birds were observed by using spotting scope (10x45 X) and 

binocular (07x50). They were identified using physical features with the help of guides and reference books, Ali 

and Ripley[5]; Manakadan [6]; Grewal [7]. During the breeding season nests were closely monitored by making 

hide-outs near the site. Photographs were taken by Canon 1200 D digital camera (Plate.I). 

 

III. RESULT AND DISCUSSION 

The Indian Nightjar, Caprimulgus asiaticus is a small bird, measuring about 24 cm in length. There is a 

great variation in the plumage of these Indian Nightjar species.A bird with a plumage that is mottled barred and 

streaked with grey, rufous, black and white, and gives an overall effect of a complicated, but very effective 
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 Abstract: Nanotechnology is an emerging outlet of nanoscience in which the atoms are encom-

passed in nanoscale dimensions and become more receptive compared with their distinctive coun-

terparts. Recently, the utilization of synthetic designs and physicochemical approaches has received 

special attention; nevertheless, the generation of noxious impressions on the eco-system has raised 

serious concerns of the scientific community worldwide. Presently, environment-friendly green syn-

thesis routes are promising venues for the arrangement of Metal/Metal Oxide (M/MO) nanostruc-

tured materials by using plants and their corresponding alliances. This revolution is predominantly 

recompensing as far as the reduction of toxic emissions and wastes is concerned. Accordingly, ma-

terial scientists have adopted various renewable naturally-occurring eco-friendly materials, and bio-

genic processes to fabricate the functional M/MO nanostructured materials. The current review arti-

cle recapitulates and assimilates the present state of knowledge on different strategies for biogenic 

fabrication of M/MO nanostructured materials.  
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1. INTRODUCTION 

 Nanotechnology and its possible technological applica-
tions are the division of a modern discipline, which cove-
nants with the investigation of nanostructure matter [1-4]. 
This branch of science is concerned with the properties and 
applications of nanoscale materials and expands their domain 
into the dissimilar arenas of modern science like chemical-
pharma, construction industries, bioengineering, and so forth 
[3-7]. Currently, green approaches are noteworthy for the 
forthcoming employment of Metal/Metal Oxide (M/MO) 
nanostructures in diverse prospective applications. This 
should lead to further expanding the role of non-toxic, envi-
ronmentally friendly M/MO nanostructure in a wide variety 
of nano-technological applications [8-13].  

 Different types of environment-friendly solvents and 
reducing agents were employed for the synthesis of 
nanostructured materials with reduced dimensions, and 
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demonstrated efficient tuning of their morphological fea-

tures, and modification of their exceptional physicochemical 

properties, thus, enhancing the potential impact of further 

utilization of nanostructured materials [9-12, 14, 15]. Gener-

ally, the well-known top-down and bottom-up processes are 

two distinctive approaches to the synthesis of nanostructured 

materials [16-18]. In the top-down process, large particles of 

the materials are broken down into smaller fine particles via 

size reduction techniques, such as grinding, milling, sputter-

ing, thermal/laser ablation, etc. (Scheme 1). However, the 

bottom-up approach employs several chemical and physical 

synthesis techniques for the production of highly effective 

nanostructured materials, including sol-gel, aerosol, hydro-

thermal, physical and chemical vapor deposition, precipita-

tion photo-deposition, sputtering, and pulsed electro-

deposition [19-26] (Scheme 1). Countless nanostructured 

materials are currently produced commercially for applica-

tions including catalysis, water purification, biomedical, en-

ergy storage, food, and agriculture, but they tend to accumu-

late intra-cellular, making it difficult to be removed from 

living tissues, in addition to the drawback of their negative 

impacts on the eco-system due to their noxiousness [13-17, 

27, 28]. 
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Microwave Assisted One-Pot Multicomponent Synthesis
Using ZnO-β Zeolite Nanoparticle: An Easy Access to 7-
Benzodioxolo[4,5-b]xanthene-dione and 4-Oxo-
tetrahydroindole Scaffolds
Trimurti L. Lambat,*[a] Sami H. Mahmood,[b] Pankaj V. Ledade,[c] and Subhash Banerjee*[d]

ZnO-β zeolite nanoparticle has been introduced as, an
inexpensive and efficient heterogeneous catalyst for the one-
pot multicomponent synthesis of 7-benzodioxolo[4,5-b]xanthe-
nedione and 4-oxo-tetrahydroindole derivatives under micro-

wave (MW) irradiations. The method offers several advantages
such as excellent yields of the products (>90%), simple work-
up procedures, faster reactions, use of MW as source of energy
and recyclability of the catalyst.

Introduction

β-zeolite is a high silica zeolite,[1] comprising an intersecting
three-dimensional structure of twelve-member ring channels.[2]

Due to this voluminous channel structure, it has a potential to
catalyze numerous reactions.[3] Moreover, the acidic properties
of β-zeolite are adjustable to affect a susceptible reaction. β-
zeolite was reported to be an effective catalyst for the synthesis
of organic transformations like carbon-carbon bond forming
reaction,[4] aromatization, dehydrogenation reactions[5] and
trans-esterification to synthesize various products.[6] The trans-
esterification proceeds at the Brønsted acidic sites of the β-
zeolite. The Brønsted acid sites of the β-zeolite have been
tuned by altering the metal cations for preparing the modified
catalysts with acidity suitable for diverse trans-esterification
reactions.[7] Interestingly, β-zeolite modified with zinc oxide
(ZnO) is an efficient catalyst for a variety of bioactive moieties
like 5-arylidene-2,4-thiazolidinedione,[8] quinoxaline
derivatives,[9] benzothiazole,[10] tetrahydrobenzo[b]pyrans,[11]

and polyhydroquinoline.[12]

On the other hand, multicomponent reactions (MCRs)[13]

provide attractive features such as improved efficiency, waste

reduction, atom economy, as well as simple and relatively fast
synthesis of bioactive motifs.[14] In addition, MCRs are more
economical than the conventional multistep sequences consid-
ering the cost of materials required for the reaction, and
purification and isolation of the products.[15]

Again, synthesis of important medicinal heterocycles using
microwave-assisted organic synthesis routes[16] is receiving an
increasing attention due to its advantages compared with
conventional reaction, especially eco–friendliness.[17] This syn-
thesis route can reduce the reaction time significantly, and
satisfy a number of principles of green chemistry.[18] The
development of cleaner synthesis techniques is of a major
importance for green chemistry, and the application of micro-
wave irradiation provides an opportunity for rapid synthesis of
biologically relevant heterocyclic molecules under solvent-free
conditions.[19] Therefore, microwave-assisted synthesis of novel
bioactive molecules has drawn a growing interest of both
technologists and academics working in the medicinal and
pharmaceutical sectors.[20] Some of the attractive features of
this synthesis are: (i) selectivity toward the target compound,
(ii) rapid synthesis, (iii) higher product yield, and (iv) elimination
or reduction of hazardous solvents/ catalysts/ reagents, etc. In
the sequence of the reaction, inter-coordination between the
reactants, solvent and catalyst is crucial for the success of
MCRs.[21] Consequently, with a proper choice from a diversity of
molecular species as reactants, MCRs are considered valuable
in designing a variety of organic blocks that are essential for
the preparation of various fascinating heterocyclic structures.[22]

In this context, ZnO-β zeolite has not been much explored
in MCRs most important to pharmacologically significant
scaffolds.[23] In the present work, we employed ZnO-β zeolite in
MCR for the synthesis of the xanthenediones and the oxo-
tetrahydroindoles. This study was motivated by the fact that
Xanthenedione molecules[24] are crucial heterocyclic
compounds[25] that were extensively used for their antibacterial
activity,[26a] antifungal,[26b] anti-inflammatory drug[26c] and anti-
viral activity.[26d,e] Because of the variety of their applications,
the synthesis of xanthenedione compounds has received a
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Abstract: Microwave Mediated Organic Synthesis (MMOS) is typical on the proficient heat 

shift carried out by dielectric heating, which in turn, is primarily dependent on the capability 

of the reagent or solvent to take up microwave energy. The employment of microwave en-

ergy has witnessed a fast expansion in the past two decades, with novel and pioneering 

applications in peptide and organic synthesis, material sciences, polymer chemistry, bio-
chemical processes and nanotechnology. This review summarizes current MW- mediated 

catalytic reactions in use for the synthesis of a diversity of N-heterocycles by Multi-

Component Reactions (MCRs) and a variety of miscellaneous reactions. In addition, the 

review addresses some aspects of the use of nanoparticles for a diversity of applications in 

microwave chemistry.   

Keywords: Microwave, organic synthesis, multi-component reaction, N-heterocycles, nanotechnology, dielectric heating. 

1. INTRODUCTION 

The implementation of the Microwave (MW) heating normally 
employed for cooking food has received great attention in several 
fields of chemistry, including nanotechnology [1] and organic syn-
thesis (Microwave-Assisted Organic Synthesis, MAOS or Micro-
wave –Enhanced Chemistry, MEC) [2]. Using appropriate micro-
wave irradiation conditions, organic reactions with improved prod-
uct selectivity can be accelerated [3]. This technique has several 
advantages compared with conventional heating techniques, includ-
ing and not limited to, rapid and deep internal heating, high-
temperature homogeneity, and selective heating [4]. Microwave-
assisted organic synthesis was widely employed in solid-phase 
synthesis, biopolymer synthesis, proteomics, parallel processing in 
microwave reactors and automated library generation [5].  

The employment of microwave-assisted syntheses of medici-
nally privileged heterocycles is recognized as an advantageous, and 
eco-friendly methodology compared with the conventional reac-
tions [6-8]. This technique requires significantly reduced reaction 
time compared to conventional heating, and can be employed with-
out, or with reduced amounts of hazardous solvents and catalysts, 
thus satisfying a number of principles of green chemistry [9]. The 
development of cleaner technologies has a major emphasis on green 
chemistry [10]. 

The application of microwave technology for the rapid synthesis 
of biologically significant heterocyclic molecules under solvent-free 
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conditions is very promising and challenging [11]. Microwave-
assisted reaction, the green heating, to synthesize novel bioactive 
molecules has drawn growing attention of the medicinal and phar-
maceutical sectors, both from the academic and industrial sides 
[12]. The attraction towards this methodology is driven by several 
factors, most important of which are: (i) selectivity toward the tar-
get compound, (ii) shorter reaction time (rapid synthesis), (iii) 
higher yield of the product, and (iv) removal or reduction of haz-
ardous solvents/catalysts/reagents. To meet the increasing demand 
of modern drug discovery research for automated microwave reac-
tors to synthesize more potent and less toxic drug like/lead-like 
molecules, several manufacturers demonstrated interest in manufac-
turing automated multiport microwave reactors. These are essential 
for parallel synthesis, which is considered as an intimate part of 
high-throughput screening targeted to fragment-/ligand-based drug 
discovery [13]. In this context, the drug synthesis can be carried out 
via the multicomponent reaction (MCR) route with the appropriate 
choice of reactants, solvent and catalyst [14]. A variety of organic 
blocks pertaining to interesting N-heterocyclic frameworks were 
successfully designed from a diversity of reactants using MCRs 
[15]. Heterocyclic compounds are essential components in a wide 
range of bioactive organic compounds [16-22], and are often the 
starting materials for the synthesis of a variety of important drugs 
[23-29]. MCR synthesis [30-34] of these heterocycles is recognized 
as efficient, more green, and cost-effective compared with tradi-
tional routes [35-40]. An important class of heterocycles, namely, 
the nitrogen-based N-heterocycles [41], is essential as a class of 
basic components in several pharmaceutical and agrochemical 
products due to their favorable properties. The development of a 
one-pot MCR synthesis of these N-heterocycles provides a sustain-
able approach for the discovery of new molecules in a benign  
fashion [42]. 
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 Abstract: Carbonylation reactions with carbon monoxide (CO) provide efficient and attrac-

tive routes for the synthesis of bulk and fine chemicals. However, the practice of using a 

large excess of an inflammable, lethal and greenhouse CO gas is always a concern in this 

chemistry. The development of CO surrogates has gained substantial interest and become a 

green alternative to gaseous CO. Many of the recent studies have focused on the develop-

ment of other benign and safe reagents to work as a CO source in carbonylation reactions, 

and the assortment of feasible CO surrogates for specific reaction can be accomplished by 

the literature data. This review describes the recent developments in palladium-catalyzed 

carbonyl insertions without the direct use of gaseous CO.  
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1. INTRODUCTION 

The use of gaseous carbon monoxide (CO) in the organic trans-
formation was demonstrated by Otto Roelen for hydroformylation 
reaction in 1938 and the Reppe for hydrocarboxylation reaction in 
1939 [1-5]. However, Heck and co-workers developed the first 
palladium-catalyzed carbonylation reaction in 1974 [6]. Their dis-
covery laid a milestone in the field of catalysis by employing gase-
ous CO for palladium-catalyzed carbonylation reactions [7-10]. 
Since then, palladium-catalyzed insertion of CO as the C1 source 
turned out to be one of the most important industrial processes [11-
14]. Thus a wide range of Pd-catalyzed carbonylation reactions [15-
18] were developed for the synthesis of a variety of valuable chem-
icals [19-21].  

Despite large scale applications and its demand in industries, ex-
perimental organic chemists are reluctant to use CO gas [22]. The 
major safety issue associated with gaseous carbon monoxide includes 
its storage and transport, furthermore, CO, being a colorless, odorless, 
and toxic gas, which requires specialized equipment like autoclave to 
handle the high pressure, remains a big concern [23-25]. 

A suitable way to circumvent these problems is to use alternative to 
gaseous carbon monoxide called “CO surrogate”, which is 
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either in solid or liquid form (except CO2) and releases carbon 
monoxide in situ during the reaction [26]. In this context, various 
CO surrogates are developed to carry out CO free carbonylation 
reactions (Fig. 1). The use of these CO surrogates provides a green 
and convenient method for the production of various important 
carbonyl compounds circumventing the requirement of CO gas 
[27]. Hence the development of Palladium-catalyzed CO free car-
bonylation using CO surrogate has gained importance recently  
[28, 29]. 

 

 
Fig. (1). Various alternative CO sources (CO surrogates). 

 

In 2004, Morimoto and Kakiuchi concise the use of CO surro-
gates in carbonylation reactions [30]. Since then, many researchers 
developed novel approaches and carbonyl precursors [31-33].  
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Short Communication

Simultaneous determination of β‑sitosterol and gallic acid 
in Nigella Sativa seeds using reverse phase high performance liquid 
chromatography

Purva Bhishnurkar1 · Sujata S. Deo1 · Farhin S. Inam1 · Sami H. Mahmood2,3 · Deeb Taher4 · Trimurti L. Lambat1,5 
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Abstract
HPLC determination of β-Sitosterol and Gallic acid in seeds of Nigella sativa was carried out using reversed-phase Grace 
C18 column (250 mm × 4.6 mm id, 5 µm particle size), with UV detection at 210 nm. The mobile phase for column con-
sisted of 60:40 v/v acetonitrile–water at a flow rate of 0.5 ml/min. The pH of the mobile phase was adjusted to 3.00, with 
0.05% ortho-phosphoric acid. The linear response was examined in the concentration range of Gallic acid and β-Sitosterol 
between 0.5 and 2.5 μg/mL, and linear correlation coefficients of 0.9983 for Gallic acid, and 0.9993 for β-sitosterol, respec-
tively, were observed. The detection limit was 4.8 µg/mL, and the recovery test in the determination of β-Sitosterol and 
Gallic acid revealed 98–101% for both compounds.

Keywords RP-HPLC · Β-sitosterol · Gallic acid · ICH guidelines · Nigella sativa

1 Introduction

Spices extracted from the edible parts of a plant are widely 
used in food for flavoring, giving aroma, pungency, or 
coloring. These spices are normally extracted from fruits, 
seeds, bark or roots of plants [1]. Spices have huge contri-
bution not only to the food industry, but also to medicine 
or herbal drug formulation due to their medicinally impor-
tant properties [2], and being a rich source of essential oils.

Nigella sativa (Fam. Ranunculaceae), also called black 
cumin, is a herbaceous, dicotyledon annual flowering 
plant, and a miraculous herb with a rich historical and reli-
gious background. The fruit provides several seeds that are 
black or gray from outside and white inside. The seeds of a 
typical size of 2–3.5 × 1–2 mm are angular, stimulant, diu-
retic, and are used in puerperal fever. These seeds showed 

antispasmodic, analgesic, and CNS depressant activities [3, 
4]. In one of the Prophetic hadith, black seeds were men-
tioned in connection with the cure of all diseases [5]. The 
seeds and their oil exhibited favorable medicinal activities 
as immunomodulatory [6], anticancer [7, 8], antimicrobial 
[9, 10], analgesic, anti-inflammatory [11], gastroprotective 
[12], hepatoprotective [13], antioxidant [14] and renal pro-
tective properties [15]. The seeds can also be used for the 
treatment of several diseases such as diarrhea, bronchitis, 
rheumatism, asthma, skin diseases, and liver problems. In 
addition, they can be used as appetite stimulant, agent to 
increase the milk of pregnant women, and support of the 
overall immune system [16]. Also, methanolic extract of 
Nigella sativa exhibited strong antifungal activity on dif-
ferent strains of Candida albicans [17].

 * Trimurti L. Lambat, lambatmbpc@gmail.com | 1Department of Chemistry, Government Institute of Science, Nagpur, 
Maharashtra 440001, India. 2Department of Physics, The University of Jordan, Amman 11942, Jordan. 3Department of Physics 
and Astronomy, Michigan State University, East Lansing, MI 48824, USA. 4Department of Chemistry, The University of Jordan, 
Amman 11942, Jordan. 5Department of Chemistry, Manoharbhai Patel College of Arts, Commerce and Science, Deori, Dist- Gondia, 
Maharashtra 441901, India.

http://crossmark.crossref.org/dialog/?doi=10.1007/s42452-020-03709-8&domain=pdf
http://orcid.org/0000-0002-4039-4097


Immunostimulatory and anti-allergic potential of novel heterotrimeric
lectin from seeds of Zizyphus mauritiana Lam
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Zizyphus mauritiana Lam. seeds (ZMS) have been used medicinally as sedative or hypnotic drugs in most of
Asian countries. ZMS has significant benefits to the human health. Therefore, we have evaluated
immunomodulatory effect of lectin extracted from these ZMSL in both in vitro and in vivo study. Anaphylaxis is a
severe life-threatening allergic reaction and Arthus reaction is deposition of immune complex and complement
system activation, so we hypothesized that if ZMSL can protect these severe allergic diseases. We have studied the
effect of ZMSL on macrophages and Wistar albino rats and confirmed its protective effect against anaphylaxis and
Arthus reaction. Results of this study suggest ZMSL have immunostimulatory and antiallergic activity.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

Immunity determines the body structure whichmakes it possible to
protect the body against an eclectic array of pathogens [1]. The pattern
of the immune system has a relatively fixed structural design of specific
organs, cells, tissues and chemicals [2,3]. However, an incongruously ac-
tive immune system can lead to hypersensitivity [4]. Anaphylaxis is a
hypersensitivity reaction caused when free antigen binds to IgE, on
mast cell and basophils resulting in release of numerous mediators,
like histamine, leukotrienes, and cytokines. [5,6]. Anaphylaxis believed
to be severe and sometime life threatening. Onset of this disease is likely
to be increasing and almost 2% population is affected. It could be fatal
without any proper medical assistance. [7–10]. Arthus reaction is a
kind of local immune complex-mediated type III hypersensitivity reac-
tion and involves the accumulation of immune complexes mostly in
the glomeruli, serosa, vascular walls etc. [11,12]. Reaction is character-
ized by severe pain, edema, swelling and sometime hemorrhage. The
duration of beginning of immunization typically reaching a crest up to
12 to 36 h [13].

There are natural and synthetic immunomodulatory agents avail-
able in the market which has strong immunostimulatory or immuno-
suppressive action, but they cause several adverse effects starting

from muscular pain to organ failure [4,14–18]. Specifically, synthetic
immunomodulatory drugs are costly, and the patient may face health
problems related to its side effects. In India, owing to indigence and es-
calating populace, it is unfeasible to gratify health related requirements
of every individual. Consequently, isolation of immunomodulatory
compounds from natural sources, which are both economical andwith-
out detrimental effects, is becoming of prime importance. Therefore, re-
searchers are studying several medicinal plants which has shown
substantial immunomodulatory effect including inhibitory effect on
suppression of cellular and humoral immunity which could be cost ef-
fective and has less adverse effect [4,16,17].

The use of traditional Indian medicinal plants and its biomolecules
like phytochemicals and lectins causes minor side effects compared to
synthetic immunomodulatory agents [19]. Several plant lectins are
known to exhibit potent immunomodulatory activity [20,21], such as
in vitro stimulation of splenocytes [22], apoptotic activity [23] andmito-
genic activity [24–25]. In addition, plant lectins induce nitric oxide (NO)
production [26], increase phagocytic activity in macrophages and NK
cells [27–29], stimulate antibody responses [30], induce the expression
of pro-inflammatory and other multiple cytokines [31,32], anti-allergic
activity [33], pro-healing activity [34], antibacterial and antifungal activ-
ity [35,36], etc.

The literature survey indicatesmedicinal value of the genus Zizyphus
[4,17,18]. Zizyphus mauritiana Lam. (ZM) was found to be a nutritious
fruit crop andwas further used by rural and tribal peoples of Gadchiroli
district region (Maharashtra, India) as the medicinal plant in the
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Abstract: Intercalation of transition metal salts into polyaniline matrix significantly 

transformed their optical and electronic properties to greater extent. Interactions of 

nickel sulfide into polyaniline matrix were synthesized by simplest route via oxidation 

method. Effect of nickel sulfide nanoparticles on the electrical properties of polyaniline 

was studied. Product were characterized through FT-IR, NMR and TEM spectroscopy.  

It has been also observed that successful incorporation of nickel sulfide into the 

polymer matrix along with a strong interaction between the nickel sulfide and 

polyaniline matrix. Electrical conductivity was enhanced significantly analogues to 

semiconducting materials, which could be used in variety of electronic devices. 

Keywords: Polyaniline; Nickel sulfide; nanocomposites, transport properties. 

 

1. INTRODUCTION   

 In the present context, there are worldwide growing interest on conducting polymer-metal composites. 
[1] Environmental stability and appreciable electrical conductivity of polyaniline imparts it’s vide 

applications in electronic sectors [2–4]. However intercalation of transition metal nanoparticles in 

polyaniline matrices enhances their electronic properties to the greater extent. [5–7]. Several researchers 

have reported the synthesis of polyaniline nanocomposites with inorganic metals such as silver [8], nickel 

http://www.ijghc.com/
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ABSTRACT 

Reptiles and amphibians are biological significant as they provide priceless services to the ecosystems, now they 

are endangered organisms in the world. They often affected by killing on road by traffics. As they are cold blooded 

organism but eventually they prefer the open area for basking and try to cross the roads, ultimately they might 

killed by vehicular activities on roads.  Number of specimens was found killed abruptly in the morning or early 

morning in the cold days. Very few studies on mortality of snakes were done in India. Snakes mortality rate 

becomes faster due to chief source road kill and contributing for global decline of diversity. The present paper is 

deals with the road killing mortality of snakes on a State Highway segment SH 276 near Deori to Amgaon which 

is passing along the NNTR’s eastern boundary Maharashtra India. The study is conducted from November 2018 

to October 2019. The Snakes was killed more than that of other organisms. The present paper in short time period 

of observation indicates that the local reptilian fauna is damaging vastly. This study is thoughtful to document of 

these endemic snakes species for which usually unreported because of nocturnal habit of organism. In the present 

paper the total of 75 road kills of snakes belongs to 12 species and 05 families were recorded.     

 

Key words:Road kill, snakes, vehicular movements, Deori, SH 276, mortality. 

INTRODUCTION 

The snakes play a vital role in the natural environs 

and integral of food chain. These are the successful 

hunters as well as ambush predators.  Many species of 

snakes are globally affected by anthropogenic habitat 

fragmentation; constructions and widening of roads are 

the major threat for snakes and other reptiles. 

According to United Nations Food and Agriculture 

organization, more than seven million hectares of 

forest are destructed every year, eventually it affects 

biodiversity including snakes. It is one of the most 

integral components in the food web. Road traffic 

affects the adjacent environment in many ways that are 

damaging to the adjoining flora and fauna (Forman and 

Alexander, 1998).  

Roads are the barriers for many wild animals. 

The snakes due to their sluggish movement on roads 

can cause killed by the fast running vehicles.  

Moreover, the rates of crossing roads by snakes vary 

significantly, suggesting that snakes may suffer a 

greater range of road morbidity and mortality than 

other group of animals (Andrews and Gibbons, 2005). 

The increasing traffic on roads can cause decline or 

turn down the reptile population. Some workers have 

attended this matter of road kill of snakes (Chittaragi 

and Hosetti 2014; Vijayakumar et al. 2001).  Eastern 

Maharashtra, especially Vidarbha region is rich in 

herpetofauna (Paliwal and Bhandarkar 2017a&b; 

Bhandarkar et al. 2012). Many of unrecorded evidences 

and snakes kills on roads were occurred on roads but 

not recorded yet as the scientific document.  
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Abstract 
Bhandara and Gondia districts are popularly known as lakes district. Many of the water bodies being 

exploited for capture fisheries, contributing towards the livelihood of thousands of people; live around 

and depend on paddy and fish production. However occurrence of disease has become a primary problem 

to sustainable aquaculture production, thereby affecting the socioeconomic status of fishermen 

communities in the district. Different opportunistic bacterial pathogens and parasites causing a great deal 

of losses to the fish industry in terms of high mortality and therefore prevention of fish diseases are of 

paramount importance in terms of sustainable growth of aquaculture. The present investigation reveals 

the source of fish mortality due to the severe bacterial infestation of Aeromonas causing red spotted 

disease and death of fishes in the Kokna Jamidari Lake of the Kokna village. 

 

Keywords: EUS, Channa punctata, infection, aeromonas, ulceration, fisheries, Kokna, gondia 

 

1. Introduction 

India is endowed with vast freshwater consisting 45,000 km of rivers, 26,334 km of canals, 

2.36 million hectares of ponds and tanks, 2.05 million hectares of reservoirs and 5,82,86,000 

hectares of wetlands (Bhakta and Bandyopadhyay, 2008; Kumar et al., 2015) [1, 2]. Fisheries in 

India are a progressively growing sector with varied resources. There are thousands of 

traditional lakes in the eastern vidarbha region of Maharashtra, these are also known as ex-

malgujari tanks widely used for irrigation and fisheries. Fishes as the keystone species 

determine the abundance and distribution of ecosystem biodiversity representing indicators of 

ecosystem health. The freshwater bodies are depleting alarmingly due to the cultural 

eutrophication. Bacterial infections to the fishes are most catastrophic thing in this area, locally 

it is known as ‘Mata’ (Ulcerative Syndrome); a contagious disease mostly affected to the local 

fishes, spread during winter than summer; affect on any part of the body and it penetrates 

through the body of fish (Bhandarkar et al., 2020) [3]. The development of research on fish 

diseases is gaining importance in India for the successful implementation of fishery 

development program. The recent outbreaks of fish disease, ‘Epizootic Ulcerative Syndrome’ 

(EUS) in fishes from rivers, canals, lakes, ponds of east and north eastern states of India has 

seriously affected fishery activities (Jhingran and Das, 1990) [4]. Epizootic Ulcerative 

Syndrome (EUS) spread through south East Asia and extended widely into Indian 

subcontinent over past decade (Rodgers and Burke 1981) [5]. A similar type of disease 

characterised by dermal ulcer from the rivers of south India during 1975-76 and north during 

1982-88 (Haines, 1983) [6] and gradually spread in the fresh and brackish water fishes of 

different states of India. EUS is commonly known as red spot disease primary etiological 

agents of EUS are bacteria, viruses and fungi (Jhingran and Das, 1990) [4]. In the context of 

bacterial disease in fish, the present investigation on Epizootic Ulcerative Syndrom (EUS) is 

the first report in the Gondia district. The present paper deals with the occurrence and 

distribution of causative agent of EUS is discussed. 
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ABSTRACT 

Bats are the most diverse group of small mammals, having great economic and ecological benefits. Bat is an 

important keystone species in the ecosystem, plays a vital role in maintaining ecosystem balance. In the present 

survey, a colony of Megaderma lyra were observed, total of 149 in roosting in a dark, wooden roofed room of old 

dilapidated house at Arjuni-Morgaon town in Gondia district of Maharashtra state. The said bats were primarily 

identified through its unique facial features such as -erect and elongated nose-leaf, large ears that joined above 

the forehead and no tail. A specimen was captured carefully with help of hand net; some external morphological 

parameters were examined and thereafter the animal was rescued in a good condition at the same habitat. As bats 

are now becoming threatened, their conservation is of major importance; understanding its role in the sustenance 

of ecosystem; present survey was undertaken. Through the findings of this piece of work, its essential 

morphological parameters of this bat are examined and the new report of occurrence is discussed. 
 

Key words:Bat, Chiroptera, Megadermatidae, Megaderma lyra, occurrence, Morphology.

INTRODUCTION 

Chiroptera (Bats) are nocturnal organism; usually 

roosted in caves, rock crevices, foliages and various 

manmade structures in daytime. They are known for 

their considerable influence on ecosystem health and 

human economics; controlling insect pest population, 

helps in pollination, seed dispersal of many 

economically and ecologically significant plants. 

Relatively they have been less studied, primarily due to 

difficulty in direct observations (Findley 1993). 

Chiroptera (Bats), the group of small mammals is 

among the 29 extant mammalian orders (Wilson & 

Reeder 2005), most specious order of mammals (Eick 

et al. 2005); more than 1300 species, constitutes over 

20% of all mammalian species and is second to 

Rodentia in species richness (Simmons 2005a). Bats 

are cosmopolitan in distribution, devoid of Arctic, 

Antarctic and certain oceanic islands (Simmons2005a 

& 2005b).  Etienne Geoffroy, French naturalist studied 

the bats species and gave first scientific description in 

India. Now in India, according to Talmale & Pradhan 

(2009), Chiroptera (Bats) includes eight families, 39 

genera, 117 species, and 100 subspecies. In this context 

the diversity of bat fauna in Maharashtra state is 

elevated; it show 08 families, 23 genera and 41 species. 

Order Chiroptera comprises 31% of the overall 

mammalian species reported from Maharashtra state 

(Pradhan & Talmale 2012). The members of family 

Megadermatidae are confined to the old world tropics 

(Bates & Harrison 1997). This family is represented in 

India by two species Megaderma lyra and Megaderma 

spasma, roosted in caves, temples, forts, old ruined 

buildings, houses, underground tunnels and shallow 
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Abstract: Nightjars are medium sized nocturnal or crepuscular birds belongs to the family Caprimulgidae, 

characterized by long wings, short legs and very short bills. From 98 species of nightjars in the world, the true 

nightjar species belongs to Caprimulgidae is 38. These nightjar species are distributed in Afghanistan, Iran, 

Myanmar, Thailand, Cambodia, Vietnam and Laos. These birds are difficult to locate and identify due to well 

camouflage of body coloration with the habitat. This species found to lay 1-3 eggs on an open land camouflaged 

with the habitat. To keep them in the camouflage is the principal defense mechanism. Nightjars are insectivores, 

prefers moths (Lepidoptera). They produce typical chirping (chik..chik..). These birds are one of least studied in 

the world hence present work is intended to find out Indian Nightjar,Caprimulgus asiaticus with respect to its 

habitat use and breeding biology. 

Keywords: Nightjar, Habitat, Breeding, biology, Gondia, Maharashtra 
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I. INTRODUCTION: 
Nightjars are nocturnal birds mostly active only at dawnand dusk, when it flies about searching for tiny 

insects. You can only realize it hidden on the ground if you hear the distance chik..chik.. call it produces. 

Nightjars are classified under order Caprimulgiformes & family Caprimulgidae.Nightjars have typical plumage 

colour pattern that camouflage with its habitat and surrounding hence, it is one of the land bird difficult to site  

(Parasher et al., [1]. Indian Nightjar, Caprimulgus asiaticus is closely related to Madagascar nightjar. The two 

recognized subspecies of Caprimulgus asiaticus are: Caprimulgus asiaticusLatham, 1790 and 

Caprimulgusasiaticuseidos Peters, 1940. All the species are nocturnal in feeding (Jathar et al.,  [2]. They fly 

into the swarms of insects attracted to artificial light with their bill wide open. They are seen frequently resting 

on roads, during the night and feeding on insects under lights. Their bright reflective eye-shine makes them easy 

to spot in the beams of vehicle headlights. They may however be surprised by bright lights, and many are killed 

by vehicular traffic (Saxena) [3]. Human activity has always had an impact on biodiversity, but in recent 

centuries this impact has increase to a point, where we are in danger of decline the primary functions of the 

natural systems and therefore an extent that could ultimate threaten our own future. The needs of the 

surrounding biodiversity are forgotten by mankind and hence our knowledge is limited. The remaining natural 

habitats and the species living there may get disappeared from the globe before they are being discovered. 

Nightjars are one of the least studied land birds in the world (Luis et al., [4]. In this context the present study 

was planned. 

 

II. MATERIAL AND METHODS 
The study area situatednear a small village Morgaon which is 5 Km far away from Arjuni town in 

Gondia district of Maharashtra State.The study area (20.8179
o
 N and 80.0395

o
 E) is near the lake and it is a kind 

of mixed plantation managed by State Forest Department. The plantation mostly of the Teak and rich diverse 

flora especially small bushes, grasses etc.Surveys were conducted weekly in morning 5am throughout the year 

during 2018-19. Our results are based on the visual observations, no nets or traps were used during the study.  

The nesting sites identified was flag marked. Birds were observed by using spotting scope (10x45 X) and 

binocular (07x50). They were identified using physical features with the help of guides and reference books, Ali 

and Ripley[5]; Manakadan [6]; Grewal [7]. During the breeding season nests were closely monitored by making 

hide-outs near the site. Photographs were taken by Canon 1200 D digital camera (Plate.I). 

 

III. RESULT AND DISCUSSION 

The Indian Nightjar, Caprimulgus asiaticus is a small bird, measuring about 24 cm in length. There is a 

great variation in the plumage of these Indian Nightjar species.A bird with a plumage that is mottled barred and 

streaked with grey, rufous, black and white, and gives an overall effect of a complicated, but very effective 
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ABSTRACT 

Bats are most diverse and essential small mammals as a part of ecosystem having vast ecological and economic 

benefits as well many of the bat species are considered as keystone species. The information of the diversity, 

distribution and biology of bats is incomplete in this region as they are facing the impacts of climate change, 

anthropogenic disturbance and other crucial grounds. Gondia district harbors diverse flora and fauna as it is 

densely covered by the forest canopy. In the survey of diversity and distribution of bats (Mammalia: Chiroptera) 

in forest fragments and forest outskirts in Gondia district the specimen (n=1) of Pipistrellus ceylonicus was 

observed on the floor of open roof of MB Patel College building in Deori of Gondia district.  The distribution of 

P. ceylonicus bat species in Deori region of Gondia district is having not previously recorded. The sighting of this 

bat species, its morphometrical properties compared with standard literature for identification, and its distribution 

is discussed. 
 

Key words: Bat, Occurrence, Pipistrellus ceylonicus, Distribution, Morphometry, Gondia.

INTRODUCTION 

Bats are diverse animal facing threats, population 

declining around the world. Loss of biodiversity is a 

comprehensive crisis in which the bat facing many 

anthropogenic activities (Pimm et al. 2014) particularly 

land use change (Foley et al. 2005.), overexploitation 

of species (Ripple et al. 2016), introduction of invasive 

species (McCreless et al. 2016) and climate change 

(Maclean and Wilson, 2011). According to IUCN Red 

Data Book the bat (Chiroptera) Listed as Least 

Concern, wide distribution, presumed large population, 

occurs in a number of protected areas, has a tolerance 

of a degree of habitat modification and because it is 

unlikely to be declining fast enough to qualify for 

listing in a more threatened category (Srinivasulu and 

Srinivasulu 2019).  Altogether 1116 species of bats are 

globally known (Wilson and Reeder 2011). Talmale 

and Saikia (2018) reported 127 species of 41 genera 

under 9 families from India while 40 species of 20 

genera from Maharashtra by Pradhan and Talmale 

(2012) which is relatively high in diversity. A number 

of taxonomical and histological studies in Maharashtra 

state have done by various workers. Some prominent 

work on bat species in Maharashtra state is existing by 

Ellerman and  Morrison-Scott (1951), Corbet and Hill 

(1992), Bates and Harrison (1997), Molur et al. (2002), 

Simmons (2005), Talmale and Pradhan (2009), 
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A b s t r a c t 
 
 

An Ichthyofaunal diversity or fish diversity of any water body is the 

manifestation of its physical status. The present study is conducted with respect to the 

fish diversity of Pangdi dam reservoir during the period January 2019 to December 

2019. A total of 26 species of fishes belonging to 10 families and 5 orders were 

recorded. The present investigation indicates that the reservoir has fair amount of 

species diversity of fish reflecting healthy physical status of it. In spite of considerable 

amount of fishing, many of the species of fishes recorded were found throughout the 

year. Obtained data in present study is important to know the current status of fish 

fauna in local region which will be helpful for the researchers and fishermen’s, to get 

an idea about tolerance and diversity of fish found in Gondia region and select exact 

variety of fish species for the culture so as to get maximum yield. 

 

 

1. Introduction 

Fishes are the key indicator of aquatic ecosystem 

and occupy a significant position from a socioeconomic 

point of view (Bera et al., 2014). Fish is a rich source of 

protein and occupied a very important place in the diet of 

people of South Asian countries. India is one of the 

twelve-mega diversity nations of the world, contributing 

2,546 species of fishes (Kalbande et al., 2007). As far as 

fish production and natural water resources are concern, 

Maharashtra is an important state which has immense 

scope for developing fisheries. A  total  of  165  fish  

species  have  been  documented  and  confirmed  by  

various  authors  in Maharashtra,  belonging  to  09  

orders,  26  families  and  82  genera (Pawara et al.,2014). 

 Gondia district is popularly known as the district 

of lakes and Reservoirs. In Gondia district, about 1397 

water bodies are present, which occupied 16375 hectors 

of water spread area. The fishing is a major source of 

earnings of many fisherman and tribal in the area, about 

60,000 people are directly involved in fishery activity 

(Paliwal et al., 2013). According to literature survey 

majority of work related to fish fauna available in lotic 

waters and dam (Pradhan, 2017). Major contributors of 

freshwater fish study in India are Talwar and Jhingran 

(1991), Menon (1999) and Mishra et al., (2003). As no 

information regarding ichthyofaunal diversity of Pangdi 

dam reservoir available, the present study was conducted. 
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Abstract: 

Annabhau Sathe was enraged about the general public what splits people between cast, race, 

religion and sexual orientation. His writing laments for this cruel and unfair social 

framework. Through his writing he predominantly emerge his voice against 

unapproachability just as pull of ladies in social framework. He imagined that lady is likewise 

a person and she should be regarded as an individual. He needed to end the sexual orientation 

abuse. The current examination paper will going to examine his considerations about ladies 

and its significance to the present ladies issues.  

Keywords: Annabhau Sathe;  Cruel and unfair social framework; Sexual orientation abuse; 

Ladies issues 

 

Introduction 

 

Annabhau Sathe is a significant name in Marathi writing as well as in the entire Indian 

scholarly world. He explains contemplations of human pride. He battled for the foundation of 

qualities like equity, equity, opportunity and fraternity. He composed with the position to 

build up these qualities. At the point when we contemplate present day Marathi Literature we 

understand that Annabhau Sathe dealt with numerous methods of writing like anthems, 

stories, books, assortment of stories, Lavani, folkdrama and he alone composed with the 

position of liberation of human structure his anguish. His all writing uncovers progressive 

contemplations, preventing any sort from getting double-dealing. He needed to change 

current social framework.  

Annabhau Sathe : Writer, dissident and thinker. Annabhau was brought into the world in 

Mang people group, an unapproachable cast in India. He was unable to learn due to 
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Abstract : 

Tilak claim that ‗Swaraj is my birth right‗ hispriority to swaraj is rational and not 

emotional, Tilakguarantee of good human life, ideas. Tilak was the first Indian leader to 

understand the full importance of organized public opinion, moral justification for the 

struggle. For Swaraj-Political Emancipation, contribution is lost. Tilakhas developed his 

own programme for building up the freedom struggle.Tilak had pivotal role in the Indian 

Freedom Struggle. 

Keywords :  freedom movement, british rule, swaraj 

 

Introduction : 

LokmanyaTilak was one of the main architects of India‗s Freedom movement. 

LokmanyaTilak, in his long political career, organized mass- movements, and involved 

people in different struggles against the British. When there was famine in Maharashtra, in 

1986, he organized the peasants and pressurized the British government to give relief to 

farmers, according to the ‗Famine Code‗ passed by the Government. When Bengal was 

partitioned by Lord Curzon, Tilak, alongwithlalaLajpatRai and Bipin Chandra Pal, 

converted the agitation against the injustice to Bengal into an all-India struggle. In order to 

enable the common man to participate in this struggle.Tilak gave the nation his famous 

four-point programme: Swadeshi, Boycott, National Education and Swaraj. The British 

Government leveled the charge of sedition against tilak, and he had to suffer two terms of 

imprisonment one of eighteen months and the other of six years. Tilak‗s unflinching 

courage and great sacrifice made him a symbol of India‗s aspiration for freedom. 

Tilak played a key role as an activist, agitator and a thinker in Indian freedom struggle. In 

Indian freedom struggle Tilak‘s image built as ‗Father of Indian Unrest‗, as an ardent 
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z Catalysis

Sulfamic Acid as Versatile Green Catalyst Used For
Synthetic Organic Chemistry: A Comprehensive Update
Paavan Kavi Param Gaitry Chopra,[a] Trimurti L. Lambat,*[b] Sami H. Mahmood,[c]
Ratiram G. Chaudhary,[d] and Subhash Banerjee*[e]

In recent times, synthetic organic reactions have gained
significant attention as they are becoming a versatile tool in
the synthesis of pharmaceuticals, agrochemicals and their
intermediates. Sulfamic acid (SA) is an acid catalyst that
demonstrated high efficiency in various organic transforma-
tions that will be highlighted in this review. These include
efforts to develop green approaches using SA catalyst for the
C� C bond formation reactions and functional group trans-

formations, as well as the synthesis of various O� and N-
heterocyclic compounds and other miscellaneous reactions
including multicomponent reactions. The easy recovery (for
subsequent reuse) of the catalyst by filtration without the need
for solvents is an important advantage of SA catalyst. In this
review, SA promoted greener methodologies that were
developed and the applicability of these methodologies are
addressed.

1. Introduction

Sulfamic acid (SA) having the chemical formula (H2NSO3H) was
long recognized as a commercially important amino acid
exhibiting mild acidity compared to other strong acids such as
sulphuric acid. Even though SA was probably known more than
a century ago,[1] successful isolation and identification of this
acid was signalled by the work of Berglund[2] about eighty years
ago. Sulfamic acid now available as a commercially inexpensive,
odourless white crystalline solid is non-hygroscopic and non-
volatile, making it possible to store in the lab over prolonged
periods of time. It is moderately soluble in water and
formamide, exhibiting high ionization and formation of

strongly acidic aqueous solutions. However, the solubility of SA
in other media such as methanol, ethanol, acetone and
hydrocarbons is almost negligible. This acid exhibits outstand-
ing physical properties and stability, making it suitable for a
wide variety of applications including its use as a trimetric
standard,[3] and the use of its derivatives such as ammonium
sulfamate in herbicides and flame proofing agents for combus-
tible materials.[4] Other derivatives, namely, N,N’-alkylidene
bisamide, are used in pharmaceuticals.[5] Also, a variety of SA
derivatives such as O-substituted-, N-substituted, or di-/trisub-
stituted derivatives are used in a wide range of therapeutic
agents such as antibiotics, HIV inhibitors,[6] anti-cancer drugs,
anti-epileptic drugs, and weight loss drugs.[7] In addition, the
zwitterionic nature of sulfamic acid (+NH3-SO3

� ) provides a
safe, nontoxic alternative to hydrochloric acid in a large variety
of cleaning products and rust removing agents.[8] This zwitter-
ionic acid is also used as a heterogeneous catalyst that can be
easily recovered for subsequent reuse by simple filtration.[9]

Accordingly, SA is recognized as an efficient and economically
feasible green catalyst in organic transformations,[10–14] includ-
ing functional group protections and deprotections,[15] syn-
thesis of isoamyl acetate,[16] polymeric ethers,[17] esterification,[18]

acetylation of alcohols and phenols,[19] α- amino nitrile
formation,[20] tetrahydropyranylation of alcohols,[21] and trans-
esterification of β-ketoesters.[22] Further, other important organ-
ic reactions such as Beckmann rearrangement,[23] inter- and
intra-molecular imino Diels-Alder reactions,[24] and Pechmann[25]

and Biginelli condensations,[26] were successfully realized by the
employment of SA of particular importance, owing to its
zwitterionic nature and ability to form soluble metal com-
plexes, sulfamic acid is a highly ionized, non-volatile acid, which
is safely and eco-friendly used while avoiding the precipitation
of undesirable insoluble salts.[27–30]

In spite of the fact that review articles dedicated to SA are
already available, the continuous and exponential growth of
interest in this unique solid acid calls for frequent updates on
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 Abstract: Nanotechnology is an emerging outlet of nanoscience in which the atoms are encom-

passed in nanoscale dimensions and become more receptive compared with their distinctive coun-

terparts. Recently, the utilization of synthetic designs and physicochemical approaches has received 

special attention; nevertheless, the generation of noxious impressions on the eco-system has raised 

serious concerns of the scientific community worldwide. Presently, environment-friendly green syn-

thesis routes are promising venues for the arrangement of Metal/Metal Oxide (M/MO) nanostruc-

tured materials by using plants and their corresponding alliances. This revolution is predominantly 

recompensing as far as the reduction of toxic emissions and wastes is concerned. Accordingly, ma-

terial scientists have adopted various renewable naturally-occurring eco-friendly materials, and bio-

genic processes to fabricate the functional M/MO nanostructured materials. The current review arti-

cle recapitulates and assimilates the present state of knowledge on different strategies for biogenic 

fabrication of M/MO nanostructured materials.  
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1. INTRODUCTION 

 Nanotechnology and its possible technological applica-
tions are the division of a modern discipline, which cove-
nants with the investigation of nanostructure matter [1-4]. 
This branch of science is concerned with the properties and 
applications of nanoscale materials and expands their domain 
into the dissimilar arenas of modern science like chemical-
pharma, construction industries, bioengineering, and so forth 
[3-7]. Currently, green approaches are noteworthy for the 
forthcoming employment of Metal/Metal Oxide (M/MO) 
nanostructures in diverse prospective applications. This 
should lead to further expanding the role of non-toxic, envi-
ronmentally friendly M/MO nanostructure in a wide variety 
of nano-technological applications [8-13].  

 Different types of environment-friendly solvents and 
reducing agents were employed for the synthesis of 
nanostructured materials with reduced dimensions, and 
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demonstrated efficient tuning of their morphological fea-

tures, and modification of their exceptional physicochemical 

properties, thus, enhancing the potential impact of further 

utilization of nanostructured materials [9-12, 14, 15]. Gener-

ally, the well-known top-down and bottom-up processes are 

two distinctive approaches to the synthesis of nanostructured 

materials [16-18]. In the top-down process, large particles of 

the materials are broken down into smaller fine particles via 

size reduction techniques, such as grinding, milling, sputter-

ing, thermal/laser ablation, etc. (Scheme 1). However, the 

bottom-up approach employs several chemical and physical 

synthesis techniques for the production of highly effective 

nanostructured materials, including sol-gel, aerosol, hydro-

thermal, physical and chemical vapor deposition, precipita-

tion photo-deposition, sputtering, and pulsed electro-

deposition [19-26] (Scheme 1). Countless nanostructured 

materials are currently produced commercially for applica-

tions including catalysis, water purification, biomedical, en-

ergy storage, food, and agriculture, but they tend to accumu-

late intra-cellular, making it difficult to be removed from 

living tissues, in addition to the drawback of their negative 

impacts on the eco-system due to their noxiousness [13-17, 

27, 28]. 
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Green synthesis of cobalt oxide thin films as an electrode material for
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A B S T R A C T

In this study, we report on the fabrication and characterization of cobalt oxide (Co3O4) thin film that is potentially
important for electrochemical capacitor applications. For that purpose, the precursor powder of Co3O4 was
prepared using the cost-effective sol-gel synthesis route and heat treatment at a relatively low temperature. A thin
film of Co3O4 was prepared on a fluorine-doped tin oxide (FTO) substrate using a simple doctor-blade method. X-
ray diffraction and Raman spectroscopy confirmed the formation of pure Co3O4 thin film on FTO, and scanning
and transmission electron microscopy confirmed the nanoscale nature of the particles in the film. The electro-
chemical studies revealed a specific capacitance of 237 F g-1 for the Co3O4 electrode, with a remarkable cycling
stability in 1 M NaOH electrolyte, and 77% capacity retention after 2000 cycles at 5 mA cm-2 current density (833
mA g-1); this demonstrates that Co3O4 is a promising material for electrochemical devices. Further, the electro-
chemical impedance measurements revealed an internal (solution) of 10 Ω, whereas the charge transfer resistance
between the electrode and the electrolyte was roughly 40 Ω.

1. Introduction

The accelerated increase in energy demand to foster sustainable social
and economic development, coupled with the inefficiency of fossil fuel to
meet these demands and the global environmental objectives, are strong
driving forces toward a new energy transformation era. To address these
issues, search for clean energy sources and development of efficient de-
signs for energy harvesting and storage had become of utmost impor-
tance. The electrochemical capacitor (EC), or the supercapacitor,
emerged as a potentially important energy storage device that offers
several advantages including high power density, fast charge/discharge
rates, long cycle lifetime, wide range of operating temperatures, envi-
ronmental friendliness and safety [1–3]. These features are expected to
place ECs in the list of important solutions for future energy management
and the provision of high-pulse power needed for a variety of applica-
tions [1–4]. ECs are used as power sources for emergency energy appli-
cations, low-voltage portable devices such as cameras, computers, and

mobile phones, and energy generating systems [3-5a]. To meet the re-
quirements of a power source, appropriate electrode materials are
needed to ensure satisfactory performance of a supercapacitor. To that
end, several materials such as carbon materials, conducting polymers,
metal5b-f, metal sulfides, metal hydrides, metal carbides, metal nitrides,
metal hydroxides, metal oxides [1-5g] and metal oxyhydroxides5h-i were
used. In the middle of these electrode materials, hydrous ruthenium di-
oxide (RuO2) finds a unique potential due to its high conductivity and
substantial environmental, chemical and thermal stabilities. Neverthe-
less, several factors such as its high cost, scarcity, and toxic nature are
prohibitive to commercial implementation [6]. Therefore, cheaper metal
oxides with various oxidation states and excellent electrochemical be-
haviors, including nickel oxide [7], manganese oxide [8], cobalt oxide
[9], iron oxide [10], etc., can be appropriate alternatives to RuO2. On the
other hand, cobalt oxide (Co3O4) demonstrated suitable functionality as
an electrode material in pseudo capacitors [11,12]. This spinel oxide
material is one of the most important metal oxides due to its abundance
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ABSTRACT 

The present study carried by a Wainganga river basin is of critical importance 

for Maharashtra to preserve its watershed, drainage, relief, soil, forests, wildlife, 

and tribal population dependent on it. Protecting the basin however does not 

seem to be priority for the state. The very lifeline of the Wainganga River is 

being subjected to growing pressure. Its flow has already been obstructed at 

several places with dams and barrages. By 2012 there were as many as 149 dams 

built in Wainganga basin. The river in its initial reaches flow westwards and 

thereafter southwards in M.P. State and continues to flow Southwards in 

Maharashtra State. Several studies related to different aspects of channel cross 

section and longitudinal profile river have been carried out from different parts 

of the country and abroad. Recent emphasis is placed on quantitative 

geomorphology of drainage basin by various methods and measures to establish 

the interrelationship of cross section and longitudinal profile river and to impact 

on river morphology. Water is not only for sustains of life but also determines 

the quality of life. Assessing water quality is important as quantity in water 

resources planning and management. It may be observed that the existence of 

human being a lot of serious problem to disturbance of quality and quantity of 

water. There are several reasons for scarcity of water and most important things 

to the increasing population and changing environment condition in the local as 

well as world level. For sustainable development requirement to that fresh water 

is indispensable for human survival. Water is being transferred to irrigation and 

urban industrial uses, putting additional stress on the performance of the 

irrigation sector. Keeping in mind the scarcity of water resources to cater to the 

multi various needs of the growing population along the Wainganga River with 

the vagaries of monsoon precipitation and dearth for quality of water. The 

purpose of the present research work is to describe the physical condition in 

Wainganga drainage basin as a system unit resulting from the interaction 

between landuse & landcover and topography, which is an impact of socio 

economic condition and surrounding area or region. 
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Appraisal of Tribal development efforts by government of India - A case study 
 

              

 

 

 

 

 

 

 

 

 
 

 

It is important to know the status of the Tribal population in India; its characteristics and 

distribution of the same in various part of India. But it is not easy to define a tribe, in general, the 

tribal are expected to possess some unique characteristics. In present era still lot to do for Tribal 

Population to bring them in main flow of overall development. Government of India continuously 

focused to upliftment of Economical, Social and Cultural values. Government has made policies to 

ensure the Tribal development. Before construct the solid structure of development it is important to 

study the characteristics of the Tribal population. Over all the characteristics of all tribal 

communities are different from each other. Therefore Government made policies for micro level to 

ensure the 100% success rate of implementation of policies. The Government of India has specified 

427 communities and has included them in the Schedule Tribes and are entitled to Special 

protection and privileges under the constitution of India. According to census 2011 it shares 

8.6% of the total population of India; which was 10.45 crore. 
 

It is not easy to define a tribe, in general, the tribal are expected to posses some if not all the 

following characteristics: 

1. Their roots in the soil date back to a very early period. 

2. They live in relative isolation of the hills and forests 

3. Their sense of history is shallow in the sense that after some generations, the 

remembered history tends to shade off into mythology. 

4. They have a low level of techno-economic development 

5. In terms of their cultural ethos (language, institution, beliefs and customs) they stand out 

from the other sections of the society and  

6. Even if they are not egalitarian, they are at least non hierarchic and undifferentiated. 
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ABSTRACT 

 
Rotifer diversity gives a fair idea about the water quality of any lentic or lotic ecosystem. The present study was 

carried out in monsoon months at two sites of Mandodevi Temple Lake, which reveals that 20 species of rotifers 

reside in it. Brachionus, comprising 35% of the total, is dominant over all other taxa of rotifers.  Different 

diversity indices like Shannon, Simpson, Margalef etc., indicate that Site-II is more rich in species composition 

of rotifers than Site-I. Site-I  shows signs of eutrophication confirmed by the dominance of Brachionus species 

like B. calyciflorus, B. angularis, B. falcatus, B. caudatus, B. forficula, B. diversicornis. 

 
Keywords: Diversity indices; lentic ecosystem; Mandodevi Temple Lake; rotifers; zooplankton. 

 

1. INTRODUCTION 

 
Lakes are freshwater bodies that generally enhance 

the aesthetic value of the place where they are 

situated. Lakes harbors a wide range of diverse 

aquatic organisms conspicuously include beautiful 

planktonic organisms such as Protozoans, 

Phytoplankton and Zooplankton. Zooplankton 

occupies the second position in the grazing food chain 

of the freshwater body as primary consumers and 

helps in the transfer of energy from lower trophic 

level to higher trophic level.  

 

The major contributor to Zooplankton is Rotifers. 

Most of our information on Rotifers is contributed by 

different researchers between the years 1880 to 1930 

which is considered “Golden period of Rotifer 

Studies”. The freshwater habitats of rotifers may 

include lentic ecosystems, such as ponds, lakes, 

reservoirs, as well as lotic ecosystems, such as rivers 
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or streams [1]. Rotifers are pseudocoelomate, 

microscopic (100 to 1000 µm) aquatic organisms 

found in both freshwater as well as marine water 

bodies. They are classified under separate minor 

phylum Rotifera, consisting of about 2000 species 

worldwide [2]. Popularly, Rotifers are called as 

‘wheel animalcule’ with transparent, soft, cylindrical 

body covered by thin cuticle with cosmopolitan 

occurrence. 

 

Diversity of rotifers in lake water reflects the trophic 

status of a lake. The primary objective of the present 

study was to identify the variety of rotifers inhabiting 

the lentic ecosystem and based on our findings, we 

tried to assess the trophic status of two sampling sites 

of lake under study. 

  

2. MATERIALS AND METHODS 
 

During morning hours, rotifer samples were collected 

in the monsoon months of July, August and 

September 2021. About 200 liters of water was 

filtered through bolting cloth of 40 micron mesh size. 

The collected water sample was immediately fixed 

with 4% formalin and later it is concentrated to 30 ml 

of volume. Rotifer specimens were observed under 

Metzer-M-Co-axial trinocular digital camera research 

microscope vision plus-5000 DTM. Species were 

identified by using keys from Endmondson [3], 

Battish [4], Dhanpathi [5] etc. Species diversity of 

two sites was measured using PAST software with the 

help of different diversity indices like Shannon, 

Simpson, Margalef, etc. 

 

2.1 Study Area 
 

The Google coordinates of Mandodevi Temple Lake 

are 21°14'24.8"N 80°20'11.8"E (Fig. 1). The temple is 

very famous for its beautiful landscape, making it the 

most attractive tourist point in Gondia district. Lake is 

situated on the other side of the road, where the 

temple's trust has also built a garden for visitors. Lake 

is extensively utilized by devotees and neighboring 

villagers for immersion of Nirmalya and Ganesh 

idols. For the Zooplankton sampling, two sites of lake 

were selected, keeping in mind that people frequently 

utilize one site for various activities and the second 

site lies opposite the first site, where less interference 

of people occurs. 

 

3. RESULTS AND DISCUSSION 
 

The present study reveals that during the monsoon 

season, lake water possesses a total of 20 species 

(Table 1) of rotifers. All belong to order Ploima of 

class Monogonata of Phylum Rotifera, distributed into 

7 families viz. Branchionidae, Lecanidae, 

Asplankhnidae, Trichotriidae, Trichocercidae, 

Synchaetidae and Notommatidae. Similarly, Tijare 

and Thosar [6] reported of 25 species from three lakes 

of Gadchiroli district. Virani & Makode [7] reported 

12 species from Chilai dam water. Meshram and 

Tijare [8] observed 15 species from the Kannamwar 

reservoir. Rao [9] reported 17 species from Thandava 

Reservoir.  

 

As it is apparent from the Table 1, 15 species were 

recorded from Site-I and a total of 18 species from 

Site-II during the study period. It is interesting to 

observe that despite the lesser number of species 

recorded from the site I, Brachionus species showed 

more diversity than site-II. Another observation was 

that B. calyciflorus, B. angularis, B. falcatus, B. 

caudatus, B. forficula and B. diversicornis are more 

abundant at site-I than site-II. Besides Brachionus 

species, Asplanchna brighweilli and Keratella tropica 

are found abundant at site-I. Brachionus 

quadridentatus is not recorded from site-II. As 

compared to site-II, Site-I is accessed frequently by 

many tourists and villagers. Various activities like 

religious immersions, washing, organic discharge of 

hotels around the area of the temple, cattle washing 

etc., are regular at site-I may lead to cultural 

eutrophication of water at this site. Site II is away 

from people’s reach, hence showing more rotifer 

species richness with low to moderate numbers.  

 

The most common attribute of the eutrophic water 

bodies is few dominant species with high density [10]. 

As suggested by many authors [11,12], a lesser rotifer 

species richness and high abundance of Brachionous 

species can be considered a biological indicator of 

eutrophication. Different species of Brachionus 

favour higher alkalinity of water [5]. Results of 

different species diversity indices (Table 2) are used 

to confirm that Site-II is showing more species 

richness with uniform abundance reflecting good 

limnological conditions for sustaining diverse life. It 

is very apparent from Table 2 that All the results of 

Shannon, Simpson, Margalef, Eveness showing 

species richness is Site-II > Site-I. The result of 

Berger-Parker index is always inverse of species 

richness. The dominance value at Site-I, is 0.2889 

more than that of Site-II, 0.179. This is because the 

single genus Brachionus shows more diversity of 

species and abundance, reflecting its dominance at 

Site-I compared to Site-II.  Similar results were also 

obtained by Jeelani & Kaur [13] in different sites of 

Dal Lake and Sarkar et al. [14] from two urban ponds 

of Chandannagar, West Bengal.  
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Fig. 1. Google map showing study area 
(Source-File: Gondia in Maharashtra (India).svg. (2021, June 6). Wikimedia Commons, the free media repository. Retrieved 14:05, September 25, 2021 

from https://commons.wikimedia.org/w/index.php?title=File:Gondia_in_Maharashtra_(India).svg&oldid=567559500) 

https://commons.wikimedia.org/w/index.php?title=File:Gondia_in_Maharashtra_(India).svg&oldid=567559500)
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Photo Plate 1. Mandodevi Temple Lake 

 

Table 1. List of Rotifer species from Mandodevi Temple Lake 

 

Phylum 

Rotifera 

Order Family  

 

Branchionidae 

Eherenberg, 1838 

Species name Site 

I 

Site 

II 

 Brachionus calyciflorus ++ + 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ploima  

Hudson & 

Glosse, 1886 

Brachionus angularis  ++ + 

 Brachionus falcatus ++ + 

 Brachionus caudatus ++ + 

 Brachionus forficula ++ + 

 Brachionus quadridentatus  + - 

 Brachionus diversicornis ++ + 

 Keratella cochlearis + + 

 Keratella tropica ++ + 

 Anuraeopsis fissa - + 

 Lecanidae 

Bsrtos, 1959 

 

Lecane decipiens - + 

 Lecane bulla - + 

 Lecane papuana + - 

 Asplankhnidae 

Eckstein,1883 

Asplanchna brightwelli ++ + 

 Asplanchna sieboldi + + 

 Asplanchna priodonta + + 

Class 

Monogonata 

Trichotriidae 

Harring,1913 

Trichotria tetractis - + 

 Trichocercidae 

Remane, 1933 

Trichocerca species + + 

 Synchaetidae 

Remane ,1933 

Polyarthra vulgaris + + 

 Notommatidae 

Hudson & Gosse 

1886 

Cephalodela species - + 

* - = Absence, + = Presence, ++ = Abundantly present 
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Fig. 2. Biplot showing co-relationship between different genera of Rotifers at both the sites 

 

 
 

Fig. 3. Pie chart showing percentage contribution of different genera of Rotifers 

 

Table 2. Past result of different biodiversity indices of Rotifer diversity at two sites 

 

Biodiversity indices Site I Site II 

Dominance  0.2889 0.179 

Shannon H  1.488 1.956 

Evenness e^H/S      0.7379 0.7857 

Simpson index 0.7111 0.821 

Menhinick 1.549 2.121 

Margalef 1.846 2.768 

Equitability J 0.8304 0.8902 

Fisher alpha 3.706 7.163 

Berger-Parker 0.4667 0.3333 
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Photo Plate 2. Original Photographs of different rotifers from Mandodevi Temple Lake 
 

    Names of Rotifers in Photo Plate 2 

a. Brachionus falcatus             b. Brachionus angularis 

c. Brachionus quadridentatus       d. Brachionus diversicornis 

e. Brachionus caudatus          f. Brachionus forficula 

g. Brachionus calyciflorus      h. Keratella cochlearis 

i. Keratella tropica           j. Anuraeopsis fissa 

k. Polyarthra vulgaris             l. Asplanchna brightwelli 

m. Asplanchna sieboldi           n. Asplanchna priodonta 

o Trichocerca species     p. Lecane papuana 

q. Lacane bulla                    r. Trichotria tetractis 

s. Cephalodela gibba 

 

4. CONCLUSION 
 

The overall lake is showing good Rotifer diversity in 

monsoon season. Due to increasing human activities 

around lake, especially at site I, already showing some 

adverse effects of it.  As Brachionus species is 

considered as bioindicator of eutrophication, its 

dominance at Site-I is warning signs of eutrophication 

at this site. Site II with lesser human activity, is 

showing more species diversity and richness.  
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Abstract 

All languages work in accordance with their culture and numerical order. As for the Indians, English is a foreign 

language. Expressing emotions in an acquired language, to an Indian writer, seems to be a difficult task. Since 

every language is based on its indigenous culture, Indian writers who write in English face the challenge of 

mastering another language in order to succeed in their field. During this process, they succeed in imitating 

English only in grammar, structure and style but fail to convey the true spirit and soul in a foreign language. An 

effort was therefore made in this paper to analyze the dialogue elements identified in other Indian literary texts. 

Key words: Indian Writing, English, revival, culture, identity 

Language helps a person to communicate 

with the world around him and express his feelings 

and emotions in the understanding of others. It is 

the only factor that separates mankind from 

animals. Both written and spoken forms of language 

are the most widely accepted forms of 

communication. Learning another language offers 

you the opportunity to learn more about your 

language, to broaden your horizons, to understand 

foreign cultures, and to find a competitive 

advantage in choosing a career. worldwide 

communication. Kachru notes that "English now has 

different national and international activities that 

are different and interdependent. English has thus 

gained new strength and new elitism. The current 

state of competition and growing global 

competition. 

English is said to be a British language but is 

used in many parts of the world as a first or second 

language. India is used as the lingua franca of both 

the world and the governments of the world 

because it is the only language that includes the 

diverse regions of India. Before independence 

English was considered a foreign language but after 

independence, the view changed and the number of 

people who began to read and write in English grew 

significantly. Although English has been with us for 

over 300 years, the number of people who speak 

English is very small. However, the industrial and 

economic progress in India is led by English-speaking 

people who have a role to play in the global market. 

However, it has been noted that the English 

language used in India is different from other 

English-speaking countries.  

Early in the history of Indian literature, 

writers had adopted the language and style of 

English writers since they were not the only beauties 

present. One could see the use of the pure language 

in the original Indian texts because the text was 

intended only for the elite class who knew English. 

In addition, literature could be produced only in 

Britain. Bankim Chandra's wife Rajmohan, India's 

first novel belongs to this category even though the 

story is in an Indian story. Later, when the language 
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SOCIO-CULTURAL ADVANCEMENTS IN CONTEMPORARY INDIAN 

ENGLISH LITERATURE 
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Assistant Professor 

Manoharbhai Patel College of Arts, Commerce and Science, Deori 

 

Abstract:  

Literature in India has not remained the same 

since its inception; gradual progress can be seen 

throughout the years. Indian literature since the 

Vedas and the Upanishads have produced more 

literary works than any other part of the world. 

The interdependence of many material and 

cultural factors has brought about significant 

changes in recent times. It has a profound effect on 

the way people live and think. The intervention of 

these influences has introduced new styles in 

emerging forms of art including literature. Books 

are no longer limited to specific national, ethnic, 

or cultural boundaries. Indian writers have made 

a significant and significant contribution to the 

writing of English and novels. Here are some new 

trends and developments in personality and 

literature. We have a gallery of writers who write 

and translate into English. Artistic translation, 

Dalit Literature, Diasporic writing, colonial 

writing, magical authenticity, contemporary and 

women's texts appear immediately in Indian 

English Fiction. We cannot ignore Indian English 

Literature because it shows a picture or a picture 

of our society. We can feel or enjoy the equal 

status of English Indian texts through foreign 

literature. India now has its own name in the 

world of literature. Therefore, we can say that 

Indian writers have been able to excel in all areas 

of literary and international literacy. 

Keywords: Socio-cultural, Advancements, 

Diaspora, Indian writing in English, World 

Literature. 

 

I. Introduction: 

Books are a mirror to society. The texts reflect 

cultural life, conservation life and human history. 

Modern English writing by Indian writers has 

come of age. They have gained equality at home 

and abroad. Because of this, we have many Indian 

writers who usually publish their songs in English, 

be it poems, short stories or novels. Their work 

represents the social, political and historical 

perspective of enriching literature around the 

world. An Indian novel has increased value, 

diversity, and maturity. The growth of the Indian 

novel follows certain patterns, and it is not difficult 

to trace its gradual progression from the imitation 

phase to the realities to the psychological to the 

experimental phase. In the growth and 

development of the English novel of India, the 

1980s occupied a unique position. During this 

time, some promising female novelists published 

their first works. Some older masters also came out 

with jobs, indicating that their creative power has 

always been in good working order. It was in the 

80's that Indian female novelist gained recognition 

and recognition not only in India but also in other 

countries. The art of these Indian female novelists, 

as third-generation novelist assistants, speaks well 

of their departure. English literature has now 

become a reality, which cannot be ignored. In 

recent decades, it has attracted widespread interest 

in India and the rest of the world. 

II. Expansion and Development of Indian 

Novel: 

The 21st century has proved to the world that 

English literature is not the only province of the 

British Empire. Although English literature began 

and flourished in England, it continued to sow the 

seeds of art in English in other parts of the world. 

It is interesting that the English people themselves 

have closed the way for the unexpected 

developments we see today in English English 

Books. English mythology has been in response to 

the real-life changes of the story and theoretical 

theories that have influenced and guided its study 

since its inception. In the first section, the fictional 

works of the great English writers of India such as 

Mulk Raj Anand, R. K. Narayan and Raja Rao 

were very concerned about the oppressed society 

and the middle class in India and the cultural 

expression of Indian culture. At that time, even 

after the time when writers such as KS 

Venkataramani, Kamala Markandaya, Bhabani 

Bhattacharya, Chaman Nahal, Ruth Praver 

Jhabvala, Nayantara Sahagal, Arun Joshi, and 

Khushwant Singh wrote, English-language myths 

focused on the true social manifestations of the 

times. Indian writers have expressed the role and 

position of men and women in their writings in 

English, illuminating the text with its quality and 

excellence. Indeed, it represents the culture, 

history, and all the diversity needed for the 
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Abstract

Jayanta Mahapatra, a contemporary of A.K. Ramanujam,
Nizzim Ezekeil and R. Parthasarathy stands out distinctly as a
great Indian poet, in the domain of contemporary Indo-Anglican
poetry. The poetry of Mahapatra describes what he sees around
him. His creative mind changes the incidents into poetry. He
comments on the social behaviour of people and the issues which
affect them. While dealing with socio-cultural and political
issues, he does not sacrifice the artistic quality. Yet, he is more
concerned with the survival of man rather than creating a
utopian world for the people. His characters are cobbler, hungry
street children, slum dwellers, prostitutes and a woman in pain.
Like the English Romantics, Mahapatra anchors his poetry in
the sights sounds, and experiences of ordinary life and ordinary
man. He portrays the people of Orissa and their Hindu religion
with all its rituals and beliefs of the ancestors at the same time.
Similarly, he embraces the genre of poetry because of its
exploratory nature and beautiful rhyme structure.

Keywords: Mahapatra, Indian Poet, Indianness, Contemporary
reality, Indian Milieu

"Literature has been the means of giving form and
utterance to the hopes and despairs, the enthusiasm and
apathy, the thrill of joy and the stab of pain, in a nation's
history as it moves from freedom to Slavery, from slavery
to revolution, from revolution to independence and again
from independence to the tasks of reconstruction involving
further experiences of success and elation or futility and
failure." (Indian Writing in English 694)

Jayanta Mahapatra, a contemporary of A.K. Ramanujam,
Nizzim Ezekeil and R. Parthasarathy stands out distinctly
as a great Indian poet, in the domain of contemporary
Indo-Anglican poetry. He was born on 22nd October 1923
in Cuttack, Orissa. He was born in a lower middle-class
family. He had his early education in English medium at
Stewart school, Cuttack. His post graduation was in
Physics and he joined as a teacher in 1949 and worked in
different Government colleges of Orissa. Though
Mahapatra was born in a Christian family; he was
surrounded by Hindu neighbours. He began writing
poems rather late in his life. The publication of his first
book of poems, Svayamvara and Other Poems, in 1971

was followed by the publication of Close the Sky Ten by
Ten. He has written seventeen volumes of poetry that
include, A Father's Hours (1976), A Rain of Rites(1976),
Waiting, Dispossessed Nests(1986), Selected Poems
(1987), Burden of Waves and Fruit(1988), Temple(1989),
A Whiteness of Bone(1992), Shadow Space(1997), Bare
Face (2000) and Random Descent (2005). He received the
prestigious Jacob Latstein Memorial Award in 1975. He
has the great honour of being the first Indian English poet
to receive Sahitya Akademi Award in the year 1981 for
his long poem Relationship. The most coveted and
prestigious "Padmashree Award" for civilian citizen was
also awarded to him for his outstanding contribution in
the field of literature.

The poetry of Mahapatra describes what he sees around
him. They are temples, beaches and the crowded streets
of Orissa. His poetic world does not reproduce the
incidents that influenced him. His creative mind changes
the incidents into poetry. He supplies the aesthetic
pleasure as well as the social behaviour of people and the
issues which affect them. While dealing with socio-
cultural and political issues, he does not sacrifice the
artistic quality. Yet, he is more concerned with the survival
of man rather than creating a utopian world for the people.
His characters are cobbler, hungry street children, slum
dwellers, prostitutes and a woman in pain. Like the
English Romantics, Mahapatra anchors his poetry in the
sights sounds, and experiences of ordinary life and
ordinary man. He portrays the people of Orissa and their
Hindu religion with all its rituals and beliefs of the
ancestors at the same time. Similarly, he embraced  genre
of poetry because of his exploratory nature and beautiful
rhyme structure. His own notion of poetry is thus:

Mahapatra deals with variety of themes ranging from
nature to death. His early poems deal with the themes
like the nature of his childhood, his relationship with his
father, his aloofness from the Hindu tradition, personal
longings, infatuation, love towards women. His poetry is
deeply rooted in Indian heritage. In the next phase, he is
more concerned with the problems of the people and the
contemporary reality, myth, ritual and cultural
background. Whatever may be the theme, his sensibility
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