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The Cultural Study of Tribes and Prehistoric Rock Paintings of Simdega District
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Authors:

To read the full-text of this research, you can request a copy directly from the authors.

Abstract

This research paper will mainly consist of the unreported
Neolithic site and rock art sites of Simdega district. In this
paper there will be the detailed information about the rock
paintings. The detailed study will be done of the various
figures of the paintings. This paper will also describe the
associated remains found along with the rock paintings.
The research paper also consists of the developing phase
of the rock art which can be seen in the tribal
communities. Paper will also consist of the study of
saddle quern, its various uses and how it is related to the
tribal community. There will the content about the
importance of the rock art in the tribal society. Various
rituals are performed on the rock art site by the tribal
people till today. This research paper will describe these
rituals which are performed by the tribal people. The
paper will consists of the study of correlation between the
rock art and the various arts forms and cultures present in
the tribal community.
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Newly Discovered Neolithic Tools from District Jashpur,

Chhattisgarh
Dr.Nitesh Kumar Mishra

Anshu Mala Tirkey

Baleshwar Kumar Besara

This paper is related to Neolithic culture in Jashpur region. It consists of the definition of prehistory. The

paper deals with the geographical features of the region. As Jashpur region consists of various mountains,

rivers and forest, which promotes the survival of prehistoric man. There are detailed information about the

Neolithic culture and tools. Few sites are also mentioned in this paper. The paper also focuses on the study o

worship, rites and rituals of tribal communities related to Neolithic tools. This paper also contains the medical

used of the Neolithic tools among the tribal societies. The Neolithic tools are not only used for human beings but

also for the animals as medicine. Continuation could be seen among the tribal people as medicine and they

worship the tools as god. Neolithic culture in this region enriches the history of the state and constructs the

chronology of the district.

We acquire knowledge of prehistoric age by the archaeological evidences which are scattered all over the

world. There is no written evidences of this age, thus the word prehistoric represents the period before history

was recorded or before the invention of writing system. Prehistory is also known as “Stone age”. Prehistory

describes eras where there was human existence, but no records exist about their way of life. On the basis of

archaeological evidence, Pleistocene period (30 lakh B.C.) is marked as the evolution of mankind1. Our first

nearest ancestor was Australopithecus. After Australopithecus, Homo Habillis, Homo erectus and Neanderthal

were marked as our ancestors. After all these species the developed human was marked as Homo sapiens.

Infact the complete developed human species was known as Homo Sapiens Sapiens2.  Pleistocene period was

marked for the attainment of the evidence of fossils and stone tools. For the study of prehistoric age, the period

was divided on the basis of technique and types of the prehistoric tools. First is Paleolithic period then Mesolithic

period and the last phase of Stone Age is Neolithic period. Neolithic period was the revolutionary era, when the

prehistoric man changed their life style. They started agriculture along with hunting and food gathering. Previously

they depend upon nature (man gathered the fruit and roots for their survival) but in this period they won victory

upon the nature, they started cultivating and produced their own food. Apart from this they also started

domesticating animals for food and other purposes3

Geographical background

Jashpur region is one of the districts of Chhattisgarh state. It is the bordering district of northern side of

Chhattisgarh state. Geographically Jashpur region is divided into two parts. The northern part of the district is

known as ‘upper ghat’ where as the southern part is known as ‘nichghat’ Jashpur district is the interconnecting

border of Jharkhand and Odisha. There are eight blocks in Jashpur district. Geographically Jashpur region is

very rich; it consists of numerous mountains (like Dungul pahar, Deshdekha, Madeshwar and Arra pahar),

rivers (like Ib River, Lawa River, Shankh River and Girma River) and forests (like Badalkhol etc.)4. There are

different kinds of trees, plants, animals, birds and aquatic animals. The geographical features and climatic

condition of Jashpur region indicates the survival of prehistoric man. This region consist of not only the historic

period but there are also the evidence of prehistoric period scattered all over district. s

Literary review

Archaeologically Jashpur region is very important part of Chhattisgarh state, but also incomplete and nebulous

research work has been done. Directorate of Culture and Archaeology Govt. of Chhattisgarh has done the
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NEW EXPLORED ARCHAEOLOGICAL SITE “JAIMARGA”
Dr. Nitesh Kumar Mishra

Anshu Mala Tirkey*
Baleshwar Kumar Besra***

ABSTRAСТ
Jaimarga is the village which is located in Manora block, district Jashpur in Chhattisgarh state.

This village is one of the important prehistoric as well as hibitational sites of ethnic groups. Jaimarga
consists of the remains of various types of archaeological sites. There is rock painting cave located in the
Garh pahar and microliths are the associated materials along with the rock art. There are also the
remains of the kiln made by the ancestors of the Agaria tribe. This site named Hethdarn also consists of
the menhirs along with the earliest kilns. There are also the remains of various pot shreds, tuyeres, iron
ores and iron slags, which points that the iron smelters survived there for a longer duration. This paper
will consist of the information of the unreported sites of Jaimarga village. The paper will also describe
the present condition of the remains found in this region.

Keyword – Gar pahar, Menhir, Iron slag (Garda pakhna), iron ore (Bicchi pathar), Kiln, tuyere, Agaria,
Microliths

Jaimarga is situated in the Jashpur district
in Chhattisgarh state. The village Jaimarga is
situated in the Manora block. Jaimarga is located
13km away from the sub district headquarter
Manora. It is 31km away from the district

headquarter Jashpur Nagar. The gram panchayat
of Jaimarga is Dadgaon. The geographical area of

the village Jaimarga is 585.14 hectares. The name
Jaimarga is derived from the word Garhpahar,

there are about seven stone placed on the top of
the mountain. The word Jaimarga means the
"mountain god". The tribal people worship the

mountain as because they get stones for making
tools and making of megalithic stones, food and
for the iron smelters the mountain provide iron

ore. According to the folklore of the villagers the
seven stone was symbolized as stone of the
achievement of their ancestors. Geographically the
village Jaimarga is very rich for flora and fauna.
There are mountains as the fortification wall of the

village. Village is surrounded from all four sides.
The mountain ranges in the village runs from west
to east. The mountains are mostly located on the

north side. On the eastern side there is Surya
pahar, western side consists of Hadi pahar and on
the north side there is Khukhara pat pahar. There
is "Benjora Nala" flowing animals found in in
Jaimarga village. There are wild boar, monkey,
jackal, elephant, deer, fox, bear, in this region and
it joins the river Lawa River in the south. This

village is the bordering part of the Chhattisgarh
state. In this region laterite soil is found. There is
dense forest in this village. Sakhuwa tree is the
main tree which is found in this forest. There are
many other trees found in this region like Kusum,
Mahuwa, Char and Sal. There are many wild
animals like pangolins, snake and porcupine etc.

Jaimarga is the highly tribal populated
region. There are various tribes found in this

*Assistant Professor - SOS in AIHCA, Pt. Ravi Shankar Shukla University, Raipur (CG)
**Research Scholar - SOS in AIHCA, Pt. Ravi Shankar Shukla University, Raipur (CG)

*MA. In Archaeology & Museology Ranchi, University (Ranchi)
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flusek ,oa lekt % ,d lkekftd&ekuo=kkL=h; v/;;u 
MkW] <kSysUnz dqekj lgk;d iz/;kid] ekuofoKku v/;;u=kkyk] ia-jfo=kadj <kqDy fo=ofo|ky;] jk;iqj&492010 

¼NRrhlx<+½ 
 

Lkkjka=k%  baVjVsuesUV--- baVjVsuesUV vkSj baVjVsuesUV MVhZ fQYe esa fo|k ckyu dk ;g laokn ¼Mk;YkkWx½ okLro 
esa fQYeksa dks ysdj orZeku le; dh vko=;drk gSA nSfud /kkjkokfgd] ukVd vkSj fQYeksa esa fn[kk, tkus okyh 
dbZ /kVuk,¡ vkSj dHkh&dHkh laiw.kZ fQYe lekt dh ,d pyfp= ;k rLohj gksrh gSA dbZ fQYeksa esa fn[kykbZ 
tkus okyh /kVukvksa esa rks n=kZdksa }kjk eglwl fd;k tkrk gS fd mDr /kVuk rks esjh ftanxh esa Hkh ?kVh gS ;k 
?kV ldrh gSA lkFk gh fQYeh txr ,d cgqr cM+s n=kZdx.k dks cka/ks j[kus dk dk;Z djrh gSA ;gh dkj.k gS 
fd fQYeksa dks muds ldkjkRed vkSj udkjkRed izHkko dks ysdj vusd leh{kkRed ekinaMks ls gksdj xqtjuk 
iM+rk gS fd dgha gekjs lekt ;k lekt dk dksbZ oxZ fo=ks9k ij fdlh fQYe fo=ks9k dk udkjkRed izHkko rks 
ugha iM+ jgk] bR;kfnA mijksDr laiw.kZ izdkj dh ckrksa ls Li9V gS fd fQYe txr dk gekjs ekuo lekt esa 
egRoiw.kZ Hkwfedk gksrh gSA ijarq blds lkFk gh ,d vkSj egRoiw.kZ lPpkbZ ;g gS fd ;fn fQYeks ds ldkjkRed 
izHkko ls gekjs lekt dks tkx#d djus vkSj mlds izHkko dks O;ogkj esa ykuk gS rks ftEesnkjh nksuksa rjQ ls 
fUkHkk;k tkuk vko=;d gS tgk¡ fQYeksa dks tehuh Lrj ij vius izHkko dks j[kuk gksxk ogha n=kZdx.k ¼ekuo 
lekt½ dks Hkh ldkjkRed phtksa dks xzg.k djds O;ogkj esa ykuk gksxkA mijksDr izdkj ds izHkko dks tkuus dk 
iz;kl izLrqr v/;;u esa fofHkUu <kks/k&rduhdksa }kjk fd;k x;k gSA ftlesa izkIr ifj.kke vis{kkd`r udkjkRed 
izkIr gqvkA tSls] vf/kdka=k n=kZd fQYe esa fn[kk, tkus okys lans=kksa ds O;ogkj esa ugha ykrsA 
dqath <kCn % flusek] lekt] flusek dk euksoSKkfud izHkko] flusek ds orZeku Lo#iA 
 

1- izLrkouk % fQYeh txr vkSj ekuo lekt esa ,d xgjk laca/k gksrk gS ;k nwljs <kCnksa esa dgk tk ldrk 
gS fd fQYeh txr ekuo lekt dk gh ,d vax cu pqdk gSA flusek vkSj lekt esa ik, tkus okys laca/kksa esa 
,d egRoiw.kZ laca/k ;g gS fd lekt vkSj flusek nksuksa dk ,d&nwljs ij izHkko izR;{k gksrk gSA ftany] ,- 
¼1960½ us lksf=k;ksykWrh cqysfVu esa izdkf=kr vius ys[k esa Li9V fd;k fd Þvkt iwjh rjg ls tualpkj ds ek/;e 
ds #i esa fQYe vR;f/kd egRo dh gS vkSj jsfM;ks dh rqyuk esa vf/kd eeZK gS vkSj lapkj ds vU; nks izeq[k 
ehfM;k dks nckrh gSAÞ1 tgk¡ ,d vksj lekt vkSj ns=k esa /kfVr gksus okyh /kVuk,¡ rqqjar fdlh u fdlh flusek 
dh dgkuh ;k dgkuh dk fgLlk cu tkrh gSA tSls] dkjxhy ij cuh fQYesa] vUuk gtkjs ds vkanksyu ij cuh 
lR;kxzg fQYe bR;kfn dks fy;k tk ldrk gS] ogha nwljh vksj fQYeksa esa fn[kk, tkus okys /kVukvksa dks Hkh 
lekt ds lnL; rqjar viuk ysrs gSaA bl izdkj ds laca/k ls Li9V gS fd flusek esa fn[kk, tkus okys Hkwfedk,¡] 
fQYeksa dh dgkuh] fQYeksa esa fn[kyk, tkus okys n`=; bR;kfn fdruh vf/kd laosnu=khy gks ldrh gSA ;gh 
dkj.k gS fd fQYeksa dks vusd izdkj ds izek.k&i=ksa vkSj leh{kkvksa ls xqtkjk tkrk gS tks vko=;d Hkh gSA bUgh 
aleh{kkvksa esa fQYeks a esa fn[kk, tkus lans=kksa dks] ftlls lekt dks ykHk gks lds mu lans=kksa dks Hkh egRo fn;k 
tkrk gSA lkekU;r% gekjs lekt esa yksxksa }kjk cgqvkf/kd iSls flusek ij [kpZ fd;k tkrk gS ijarq mlds ckn Hkh 
lekt ds yksx mu lans=kksa dks fdruk Lohdkj djrs gSa vkSj fQYeksa ds ldkjkRed lans=kksa dks O;ogkj esa ykrs gSa 
;g lekt ds yksxksa ij fuHkZj djrk gSA ogha fQYeksa] ukVdksa esa fn[kk, tkus okys /kVukvksa esa vusd <kks/k&dk;Z 
Hkh laiUu fd, tkrs gSa fo=ks9kdj <kks/k ds vusd i)fr;ksa vkSj izfof/k;ksa ds varxZr vkus okys varZoLrq fo=ys9k.k esa 
fQYeksa] ukVdksa ds laoknksa dk izR;{k&vizR;{k fo=ys9k.k djds lkekftd ?kVukvksa dks le>us dk iz;kl fd;k 
tkrk gSA mijksDr dkj.kksa ds dkj.k ,d vksj fQYeksa esa fn[kk, tkus okys ?kVukvksa dks lekt vkSj yksxksa ds izfr 
ldkjkRed gksuk vko=;d gS nwljh vksj yksxksa dks Hkh fQYeksa esa fn[kyk, tkus okys ldkjkRed rF;ksa dks 
viukus dk iz;kl fd;k tkuk pkfg, vkSj ;g izHkko nh/kZdkyhd gksuk pkfg,A orZeku le; esa yksx tc iku 
flag rksekj] csafMV Dohu tSls fQYeksa ls ftuesa vke turk] vkfnokfl;ksa ds lkFk gksus okys vR;kpkjksa dks fn[kk;k 
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Airborne Aspergillus at some rural areas adjoining to Raipur city (C.G.) India

December 2020 · FLORA AND FAUNA 26(2)

DOI:10.33451/florafauna.v26i2pp206-208

Authors:

To read the full-text of this research, you can request a copy directly from the
authors.

Abstract

Increased urbanization and
industrialization in recent time has made a
significant impact on air quality of the area.
The atmosphere is rich in propagule of
different fungal species. The investigation
on airborne Aspergillus contribution was
conducted in Periphery of Raipur city from
February, 2018 to March, 2019 with the
help of gravity petriplate containing PDA
(Potato Dextrose Agar) medium. In this
study, total 11 species of Aspergillus were
recorded. The percentage frequency and
percentage contribution of different
Aspergillus species were different in
different seasons. Aspergillus niger was
most frequent throughout the year
followed by Aspergillus fumigatus, A.
flavus, and A. nidulans etc. While
Aspergillus clavatus, and A. versicolor, A.
aculeatus were the least frequent species.
The result indicated the highest
percentage contribution of Aspergillus
niger (43.29 percent) followed by A.
fumigatus (9.02percent), A. flavus (8.42
percent) while A. clavatus (0.21 percent).
The objective of the studies was to
determine a seasonal variation in
concentrations of Aspergillus on the basis
of meteorological parameters.
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Abstract

Metal-based nanoparticles (NPs) have recently been accomplished a great attention

worldwide, in various sectors including agriculture due to their bene�cial impacts in plant

growth, development and stress tolerance. However, it shows dose-dependent response and

may vary with type of metal and synthesis procedure followed. Among many, silver
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INTRODUCTION
Fungi are very successful inhabitants of soil due to their
high plasticity and their capacity to adopt various forms
in response to adverse or unfavorable conditionsr. The
diversiry and activity offungi are regulated by multiple
biotic (plants and orher organisms) and abioric (soil fH,
moisture, salinity, structure, and temperature) factors23.
Fungi can be found in almost every environment and
can live in a wide range of pH and temperaturea. Fungal
populations ale strongly influenced by the diversity and
composition of the plant community and in retum, affe€t
plant growth through mutualism, pathogenicity, and
their effect on nutrient availability and cyclingrT. The
contribution of soil organisms is very significant in
many soil functions such as supporting the growth of
plants, absorbing, neutralizing and transforming com_

DIVERSITY OF SOILAND LEAF SUREACE MYCOFLORA:
ASOURCEOFAEROMYCOFLORA 

-
'SHRIRAM KUNJAM AND'SHAILESH KUMAR JADHAVI. DEPARTMENT OF BOTANY, GOW. V.Y,T. PG AUTONON\OT]S COU-EGE, DURG(CHHATTISGARH 

) IND 14.49 1 OO 1
2. SCHOOLOF STT]DIES IN BIOTECHNOLOGY

PT. MVI SHANKAR SHI. KLA U NNERSITY, RN PUR ( C HHATTISGARH ) INDIA.4,.O I OEmail : shriramkunjarnOT @ gnail.com, jadhavgg62@ gmail.com

Microorganisms are introduced inro the air from various sources. The irnportant sources of these microorganisms are soir and vegetationof that area Microorganisms' which are found on planb' surface ei,r,"r'^ p"oog.n, o, as saprophytes, arso get suspended in the air.Man-made actions rike digging or ploughing .t,e soir -uy a* ."r""." Ji-u.Li"-uol,i. il;; il :;*ding armosphercplays an imponant role as the so,,ces-of o.garis-s i, rh" e*;;ir"nt-#u. rn".t oies were caried out from February 2006 to March2007 In the present study' aeromycoflora, 
'y"notu *"r"o[r"*.i'ra, ,"i, -o o,-t near the experimenur sitfs as their sourc€s. ThePotalo Dexrose Agar medium containing plares t""r" ,*a ro, ,rr" i*ruiiin of mycoflora from their souces aroud the hnabaras ofRajnandFofl distdct' Duing the present study, a total of 22 fung"l .p""i", 

"r. 
rzo rungal coronies b€longing to r4 genera were reportedfrom the soil' while 24 fungal species of roi rungal *r"rr"r &rr"rgrg i" 16 gercra were isolat a r--, t" I"rt.rrr*" . Aspergilluslunisailt (10'0oqd showed the maximum percentage conEibution, io[iwed uy rur*u- oryrpori- ari iius*itz oryzae <gj3%),Asp€ryiAus jqponicas ud paecilomyces vqriotii e S%) ud Ahertaria radiciru, 

.peticillium noratun(5g3%) fu the xf I mycolfora.ltis al* showntlnt chdosporium cladoso^orioides al .fuwi tiL*iw it*nirtus niger (9.63%), A. fumigares (6.62%), Monodictysflucdaa (6'v2%), curvutario lunara (5 42%) ana esp"reai^ i-ic;;1is t 2,1 ,n"r" o" ,,o., .-oiuoJ'al*r surface mycoftora.
Key Words: Fungal divenity, acromycoflora, sowces, soil, leaf sudrce.

Revised: 09.07.2020 Ac*eprc/,: 8.A7.?-O20

pounds that might otherwise become pollutants in the
environment. Soil is a complex habitat for microbial
growth and these microbes generally exist as micro_
colonies or biofilms on mineral panicles, organic matter,
and r@ts. Currently, microorganisms arc exploited to
get valuable products that include enzymes, secondary
metabolites, therapeutic agents and industrial products.
Such potential microorganisms are usually isolated from
the soil sample. Among such microbes, filamentous
fungi dominate our globe as sources of food, plant and
animal pathogens, and other worthy products, bio_
synthesis.

The phylloplane, the surface of plant leaves, is a com-
plex terrestrial habitat, characte rized by a variety of
microorgani sms, including bacteria, fi lamentous fungi
and yeast. Pathogens, saprobes and epiphyes occur in
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u,"a ar *", ii, *".ii;#;ffi ,:T;:ff ?;Iffi* ;HIJH:,nH::f*fl1;:[,*Htr ilJi1llffil;distribulion of fungi iD a panicular area' o-ccutt-.- -J[" ,rp. .ri""], ilJi", "** wilh rhe s€osoa oDd geograpbi@r rocatioo.seasonal variation allects lhe dislribution of lungi in a panicuiar area. ri irr'*,ig"," ,u, r-t, a survey of air-bomefuDgi w.s cari€dout frorn March m 
'|8 

b Februarv 20 | 9 by.usi,t * 
"."r, "t-li* 

ir'.ffinro,o, -A (poraro Dexrrose Agar) nreaium. the
H,;ffi:ffiy.:i::::"H;sbero_ocrneroroi,"rr*'",",".ii"'ilioanrspeciestroredrverE A,p?rsiuus,tiseLA.!tavL,,
*".^ii*r-opiy.p.,r,.;.*;rull?,iffiTl,#.ill;i1l[ffji1i,13 l:;:#:i##iiJ;#iH*,THoccunence of air_trome fungi during rhe year ZOrt_ZOff at tfre p.ipiffi [",0r. 

",rr.Key Words: Airbome fungi, Seasonal rlisrribution. phyropahologi€t, Funtal spores.
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are anong the most common organisms correlafed with
the air pollution that have adverse effects on human
health as well as causing plant diseases. In light of the
above knowledge, the present investigation on airborne
fungal flora is essential to understand the deposition and
disseminadon of fungal spores at the periphery of
Raipur city.

MATERIALS AND METEODS
Description of the study site

The study was conducted at the periphery of Raipur city,
Chhanisgarh,lndia.4 differcnt villages in sunounding of
Raipur city, were selected viz. Chandanidih (21" l5,NL
and 8l' 32'EL), Zara (Zt"v23,NL and 8t" ZI,EL),
Boriakala (21" l9,NL and E l" 64'EL) and Dhaneli (21.
33'NL and 81" 65'EL). The present study was conduc_
ted for a period of one year that is from March 20 I g to
February 2019.

Sampling and catculation

The culture plate exposure method was adopted for
trapping the airbome fungi. pDA (potato, Dextlose and
Agar) was used as a culture medium. l0 ml of sterilized

INTRODUCTION
Raipur is the capial city of Chhattisgarh srate in India.
lt is siruared between.2Z" 33,N to2l" l4,N latitude and
82'6'to 81" 38'E Longitude. The city is located cen_
trally in the state of Chhattisgarh, and now serves as a
regional hub for trade and commerce for a variety of
local agricullural and forest products. Increased urba_
nization and industrialiation in rec€nt time has made a
significant impact otr air quality of the area. Seasonal
variation affects aero-mycoflora of the area . The micro-
bial population of the atmosphere at any place consti-
tntes its aero-spora. Fungal spores are not equa.lly
distributed in the environmenti rheir disrdbution ;arie;
according to geographical location and metrclogical
conditions. The concentration ofairborne funga.l spores
has been linked to wind, humidity, temperaore, rainfall,
altitude, vegebtion and various specific reservoirs of
contamination. AIso, fungal propagative units may be
dispersed in the air by insectsr. Fungal spor€s arc part
of air qua.lity depending on the time of the day, weather,
season, climatic conditions, and local source of spores2.
Based on the microbiological analysis of air samples
from inhabited arcas, it was rcponed that airborne fungi
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for lhe productioa of ROS in platrt cells (Reddy fi al., 20 fS). These ROS
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er lipid, prot"-,
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product ofltpid peoridation rEectiotr; Drloodlaldehyde (MDA) leads to
dirintegration of ceuulat oganelle6, oxidation and dysfirnction of pro_
teins and rudcic acids (Sin8h er al., 2ot5).
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Abstra(t
Metal-bas€d nanoparticles (Nps) hai,,g,si*ro*J,l.li"i,;;;ilil,ffi;r,rTllfiTl,l:Ts"nffiffi:1H,H,f#:;,lrH:::rffffII
dependent rcsponse aod mav varv with type 

"r 
rl"r u,i rlr,i*rs"ffiu.e rorro*ea Among many, sirver nanoparticres

"ff;Im;:inmy,:ffiH,T,lf,l,ri'H:;:::*#"f 
studv, AsNps werc s,,,r,t,J.ai,it*ing uo,n

as'o cice r arietirum.""a". r,,i,ia-"i,,_i"*# ;-.il;#$:ffiilHflil#:$S,lmfl|x,*#:*l
tiotrs werc calcurabd as 2'? nmor for gAgNp, whire, 5f nmoirr*egii irr,t"..ore, .he presence of diflere futrctionalgrcups in synthesized AgMs was evatuited uy frri., ,.rrrr#ffiJtheparticle sizeorsyrthisizedAgNps war"rtr-ur"o uy oyoJ" ffi.I.:ffiffif#f*ii,rffifl *T#iJ:lelectson micrcscopy (t 5-60 nm) Svnthesi'"a Nps *eJ ti"en *."r#i"r 
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[TJ#"#ffi*13]i]'jff;d;;fl.911;,yj;e"ffi!iri""Luur*,"ao^ r,"-L,*j,li? 
"?,Je"r"r"e o"

E S. KqhavkaIt
skcsbavta @grnail.com

I School of studics in BioE hnology, pL Ravishankar Shukla
Utu ve.srty, Raipur 492 0l 0. Irdie

' School ofsudics itr CheEistry, pL Ravisha*ar Shukla
Urvr{sity, Raipu 492 010. IDdia

Q Sp.tag..

ali06fiza@gmail.com
Typewritten text
1060



I

I

l

I

i

l

!o
Extremophtles (2021) 25:22t_233
https//doi.orgy'l O.l m7lsoo 7 92421 4t 223 _2

CoDmudcared by S. AlbeE,

Nisha Gupta, E6mil Beliya have conlribule{.I equally as 6lst author.

I Jai Sh&ka. paul
jaisha*arJraul @yahoo.com

I School ofsrudies io Biotechnology. pr. Ravishar*ar Shulla
Utuve.siry, Raipur, CC 492010. lndia

2 Departrnenl of Borary, covL College, Bichhua. Chhindwar4
MP480ll l. hdia

3 DeparE€ot of Bobny, Govt VypT pG AuroDomous
Couege, Dug, Cc 49l0ol, India

glucose, and limit dextrin in an q-anomeric form (Machius
et al. 1995; Yadav 2Ol2; Al_Dhabi et aI. 2O2Oi Ald_Elaziz
et al 2020; Janedek an d Zinockdt 2O2O). The total contri_
bution of u-amylases in the enzyme marker is about 30%
and. hence occlpies the second position after Foteases (Wu
et al_. 20 l8: Allala et aI - 2O19;Wang et at. ?-Ot 9a; AM_Elaziz
et a:). 2920].It is synthesized by microorganisms, plants,
and animals. Bul for large_scale production, microorgan-
lsms are generally selected. Microorganisms are prefeLd
because they ofier cheaper large_scale production, ease of
genetic engineering approaches, enormous strain availabil-
ity etc. (Abdel-Fattah et al. 2013; Abd_Elhalem et aI. 201j;
Alrisham et al. 2016). Ir is exEnsively used in several indus_
tnes and plays a substantial role in them (Table l).

Despite having lots of industrial applications there
ar€ certain shortcomings related to the uie of u_aEylase,
They tend to &op their structural conformations, stabil_
ity, and catalysis when allowed to work in extreme condi_
tions (Ahmed et al. 2020). To overcome this sensitivity of
B-amylase lowards harsh conditions, researchers are seeking
sources livint in oxtreme environmental conditions. Extreml
ophiles are the organism inhabiting such harsh eovfuonment

Molecular strategies to enhance stability and catalysis
of extremophile-derived q-amytase usingiomputational biology
Nisha Guptar ' Esmil Beliyar'' Jai shankar Pault . shubhraTivvarit , shriram Kunjam3. shairesh (umarJadhavr

Received: I February 2O2l / Accepted: .tO 
tiiarch 2O2l / published onlinq 22 March 20216 rhe Author(s), under exdusitre iicence o sprinser l"*" ii, iJ-iiri,;gii:i;ll#il,

Abstract
o-Amylase is the most significant slvcoside hydrolase having applicatioDs in vadous industsies. It cleaves the o,1-4 gtucosidiclinkages ofpolysaccharides like st-arch,tllcogen to yieto a Jnii p"iy#,i gr"** in a-anomeric configuration. a_Amyraseis produced by a[ tbe thre€ domains of rir" ort *".orgrri.,*;"';;;"d ,"r*.s for industriar-scare production due toseveral advantag€s Enormous studies and rct"rr"r, rr"uI u"", aon"ir-,ri, n"ra ln ,t" p*t few decades. Sdll, it is rcquisiteto work on enzyme stab ity and catalJsis, asit toses its trnc;;;;;y;n"^". As the enzyme loses i." structural andcatalytic property under exueme enviroamental conditions, it is m*autory io 

"onro 
,o*" potentiar shategies for enhancingenzyme behaviour in such conditions' This tirnitation oran enry,oilJ'i" *".or up to some extent by extremophiles.They serve as an excellent source of c-amytar" *itt ortst-oi,ig ;"il-rl ni, .ri"* rs an attempr to encapsurate somestructure-based strategies for improving.enryr" u.t urioo, trr"rl;;;;;;;"-g .:*r*hers to serectivery amend any of rhestfarcgies as pef requirement during upstream and.downstream pa".$irg r", r,igl,ar enzyme yield and stability. Thus, it

;#ffiffi"fi:,::Iin8-edee 
straieeies ro' t"iro'ing o-,-vru;J;;""i"? ",sd,;;;;;;;';ffi:;:i0t r,.,",

(eywords u-A,yrase ' computationar biology . Extemophiles . Glycoside hydrolase . structual i-osights

lntroduction

Enzymes are the most vital bio_product ne€ded for sustain_
inglife qn sarth. h rccent years, d_amylase has significantly
replaced the chemical hydrolysis of starch in inarrri"r.
c-Amylase (u-1,4-glucan 4-glucanohydrolase, EC 3.2.1-i)
is an endo-acting hydrolyzing enzyme responsible for the
breakdown ofc,l-4 glucosidic linkages of sta.rch and other
related polysaccharides to yield maltooligosaccharides,
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Carbon dot induces tolerance to arsenic by regulating
arsenic uptake, reactive oxygen species
detoxification and defense-related gene expression
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Abstract

The scientific and technological applications of one of the nanomaterials viz.; carbon dot (C-dots),
having extraordinary properties, is becoming an emerging and ongoing research area in recent times.
In the present study, we have evaluated the effectiveness of C-dots in reducing arsenic (As) toxicity by
analyzing physiological, biochemical and molecular parameters in Cicer arietinum L. The results
revealed that As decreased the germination rate, growth, biomass, and membrane stability of the cell
to a significant extent. Further, As was taken up by the growing seeds which eventually caused cell
death. Levels of reactive oxygen species (ROS), stress markers (malondialdehyde), activities of
defensive enzymes (glutathione-S-transferase and pyrroline-5-carboxylate synthetase) and non-
enzymatic antioxidant contents (proline and glutathione) were increased under As stress. Moreover,
As treatment resulted in the up-regulation of expressions of NADPH oxidase and defense-related
genes in Cicer arietinum L. However, application of C-dots along with As improved the germination
and growth of Cicer arietinum L. Exogenous application of C-dots, enhanced the expressions of
defense-related genes and, contents of proline and glutathione, thereby causing considerable
reductions in ROS, and malondialdehyde levels. Overall, this study suggests the possible involvement
of C-dots in lowering the toxic effects of As on biomass by reducing As uptake and, inducing the
activities/gene expressions and contents of enzymatic and non-enzymatic antioxidants.

Keywords: Arsenic; Carbon dot; Cicer arietinum L.; Gene expression; Nanomaterials; Oxidative
damage; Reactive oxygen species.

Related information

MedGen
PubChem Compound (MeSH Keyword)

LinkOut - more resources

Full Text Sources

Elsevier Science

5/7/25, 2:06 PM Carbon dot induces tolerance to arsenic by regulating arsenic uptake, reactive oxygen species detoxification and defense-related ge…

https://pubmed.ncbi.nlm.nih.gov/32919212/ 1/2

https://pubmed.ncbi.nlm.nih.gov/?term=Chandrakar+V&cauthor_id=32919212
https://pubmed.ncbi.nlm.nih.gov/?term=Yadu+B&cauthor_id=32919212
https://pubmed.ncbi.nlm.nih.gov/?term=Korram+J&cauthor_id=32919212
https://pubmed.ncbi.nlm.nih.gov/?term=Satnami+ML&cauthor_id=32919212
https://pubmed.ncbi.nlm.nih.gov/?term=Dubey+A&cauthor_id=32919212
https://pubmed.ncbi.nlm.nih.gov/?term=Kumar+M&cauthor_id=32919212
https://pubmed.ncbi.nlm.nih.gov/?term=Keshavkant+S&cauthor_id=32919212
https://doi.org/10.1016/j.plaphy.2020.09.003
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://linkinghub.elsevier.com/retrieve/pii/S0981-9428(20)30451-4
https://www.ncbi.nlm.nih.gov/medgen?linkname=pubmed_medgen&from_uid=32919212
https://www.ncbi.nlm.nih.gov/pccompound?linkname=pubmed_pccompound_mesh&from_uid=32919212
https://linkinghub.elsevier.com/retrieve/pii/S0981-9428(20)30451-4
ali06fiza@gmail.com
Typewritten text
1062



el -/
ffi '#l':U"iilig,rl,13',"J#Ti"dl1'*'t1s3:264s-26sg

Aspects and Recent Trends in Microbiat
o-Amylase: a Review

Jai Shankar Pautr . Nisha Gupta 1 . Esmil Belia12. Shubhra Tiwari r .Shailesh Kumar Jadhav l
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Abstract
a-Amylases are the oldest ani ylsatifg starch hydrolysing enzymes which can replacechemical hydrolvsis of starch in industries. It.bu;;;;;-(r,4)-D-grucosidic rinkage ofstarch and other related porvsaccharides ,o yi"la .i.pi"-ruga.s Iike gtucose, maltose andIimit dexrin. a-Amylase covers about f ,jZ, ,t*, oi-tt e total enzyme market. Onaccount of their superior features, a-amylase is *re most widely used among alr theexisting amvrases for hvdrorvsis ofp"ry;.h.ri;;. B"i" **, a-amylase of glycosidehydrolase family 13 is ar, 

"xensireiy i,*o ti.*i"iyrr'lii r,^ various biotechnologicarapplications Jike in starch p.o"essing, aoog"nq i#i",iui", *A nf,urroaceutical indus_tries' Apart from these' it has some novel appricatioos irrirairrg potyrneric materiar fordrug deliverv, bioremediating aeent, biodemursifie, aoJ Liofirm inhibitor. The presentreview will accomprish the rcsearch gup uy p-rraiog te-,ie*ptor"a aspects ofmicmbiara-amylase' It will allow the reade* to i."o* uuout ui" *o*. ,rru, rrur" already been doneand the latest rends in this field. rr," rn-*oifi i;;;;h the latest immobitizationtechniques and the sitedirected mutagenesi. ,pe.*i* -*nich 
are readily being per-fomed to confer the desirable properg, i, *ila-ty1i" a_ariylases. rurthermore, it will statethe inadequacies and the nurnerour.obrt 

"lo;;;#"; of is production duringupstream and downstream steDs and wilr also sugg"ri ro,o" ,n"*rr"s to obtain stable andindustrial-grade a-amylase.

Keywords a-Amyrase ' Biocatalyst ' Drug delivery . Glycoside hydrorases . Glycosidic rinkage
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storage, which is relatively less explored and unresolved
conveotionally, in general.

Keyword Ageing .Deteriorative reactions .

Nanoparticles . Oxidative stress . ROS

Inhoduction

Seeds rcpres€nt reproductive stage in the life cycle of
+anls. 

It : used as major plantturg marerial for ttre prc.
duction of oext season crop; therefore, high yield all4
production- of viable and vigorous seeds are necessary.
Followed by harvesti[g, crop seeds are stored under
ambient conditions for few weeks to years, rtepending upon
requirement. Germination is the very first stef m aedrmine
s€eds viability and vigor, consequently groMh h the soil
for successful crop establishnent @anda and Mondal
2@0). Seed vigor is an important deteminant for rapid ard
homogeneous radicle emergence. lrngevity determioes the
vigor. hdex (Vl) that depends upon seeds physiologr,
genetic makeup and pac€ of deterioratioD Oat'previis
during slorage (Zimmeister d al. 2V2O)- Additionally,
numerous 

-other 
factors regulating vigor of seeds, directly

or indirectly, includes envimnmental temperature, relative
humidity (RH), moisture and oil contcnt, pathogen attack,
mechanical damage, slorage time, and gaseoui exchange
(Solberg et al. 2020).

Generation and accretion of reactive oxygen species
(ROS) has widely been kDown as rhe key issues leadng to
seed deterioradon dudng ambient storage (Chandra ei al.
2018; Kurek et al. 20t9). Inequity in gowth hormones and
en4rmes, impaired metabolism, distubed cellular mem_
branes and cytoplasmic glassy state during storage is
caus€d by over-Eoduced ROS. These physiological

Nanotechnolory: an efficient approach for rejuvenation of aged
seeds

Raslceo Kaurr . Jipsi Chandrar . S. Keshavkantr

Recciv'd: 12 August 2(D,lRevised: E January 2(,,r /Acccpted: 2t J.nuary 2021lpubrished onrine: 17 Rbruary 2.,21@ Piol H.S. Sriv.srav. Foudarion fo, Sciencc and Socicri 2O2l

Abstmct Modem agriculhlal efforts arc now in search of
an_ efficient, eco-friendly and sustainable approach for
enhanced crop pncduction. Neady 50-60% of seeds lost
occurs due to improper te.hnical handling. Seed deterio_
ration manifests itself as reduction in the rate of germina_
tion and gowth with irrcreased susceptibility to biotic and
abiotic stesses. Furthermore, seed ageing is another eco-
nomic and scientific issue that is associated with an array of
intemal (stsucturat, physiologicat and genetic) and extemal
(slomge temperature and relative humidity) factors. Reac_
tive oxygeo species (ROS) arE believed to be a key player
in-ageing phenomenon, However, hydrated storaie, or
ROS blockers are a few of the conventionally used-meth_
ods-to minimize the ageing process. Recently, exogenous
applications of differert inorganic nanoparticles (metal and
metal oxide) are suggested to revitalize and rcvive aged
s€€ds. Owing to their special propenies of nano_size Jith
high surface area they easily penetrate the se€d coat.
Exposurc of nanoparticles has beea suggeskd to neuualiz€
the excess of ROS to a leyel that initiates homonal sig_
naling to suppon early emergence of radicles ftom ttr'e
seeds. Namt€chnol / has been well explored to enhance
the crops nutritional quality, liveslock poductivity, plant
pmtection from various stressoE and in enhancement of
s€€d quality via Danopesticides and nanofertilizers. Aiming
at sustainable agricultue practices with fewer inputs,
maximum benefts, ecologically safe and compatible
technique the na[olechnology is an efficient approach to
counteract problems of s€€d ageing incurring during
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Mechanisms underlying the phytotoxicity and genotoxicity of
aluminum and their alleviation strategie!: A review
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HIGHLIGHTS

. Triyalent cationic form of Al
tential toxicints to plant in
environment

.Al distuds cell metabollsm .nd
redor( homeortasis, leading to odda_
tive str6s.

. PlanB har,€ v ious inhercnt defeEr
sEetegies to ciEurwent Al tar(kity.

. Modulation in tene oeressions un-
der Al stress is e key mechanism of lts
tolerance.

. Er@genously added elemenB and
nanolrertides also act as toxicity

heliorant
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Luminum 
(At) is considercd as a porenriet rimitng f"*, fo. phnig.o*d,IElil iini rai

l::Ij-.-":::l:jl I lromorer. 
planr. cluwrh by Iecititaring dlc phosphorDus avaitabifity, white. ar

I<qwrns:
Alkviatioo
tlampenidrs
fi&tive sEEss
Metal todcity
StrEss and metrbollsm
Tolerancc mfthanasms

higher conc.ntretion, it causes .hizotod;ty by iririUl,irg O.-nr"iiniil"rpo*tioisysem. ce[ularmembrane is idenrified as rhe first sire of Aa to(iciry, whicir is co;seq;;;io eii.JJii ,."cir. o,.r,c*species prompted lipid catabolisrrl Among all the solutte forms, ttre trivate"t ;,i;il;;a,r1;;;
most.t(xic- Thowh, rtE abillty to ascrite Al_lol€rance is very comple4 ;iril i; an e-xtensivety
established 

-prccess 
conrributint to Al3+ deroxificrtion. Aher;tio; in pfrl _ii 

"polrf,i.*pf,".".exudation-of chetating egentt cell wal immobiliz:tion. and lt efilux havi tem recog;zed as probiOte
methods_for.exctusion of Al, which is highty dep.ndent on -nent atiom iioffii .aia", -a pf*,
sp€cies. Additionalty, exotenous .pplications of boron, sili@.L calciun etc, in ,f,f- L pfant spuaescan fo[m e conjugate wirh it therEby rcducint irs bio.vaihbility/toxicity. frioru*"i, ,iop.rt.l". tNp.lare emerging toors in agric,ltrturar sector. which are found to be rerativefi morE efi;; in mititadon ofmetal stress compared to their bulk materials. This review exhibits th; funa"^.nai.ppr*.fr", ofefphytotoxkity and eodows with a comprehensive knowredge of tha cettrt". ara-mciuotic p.oces.".
underlying toxic impacts elong with ametiorative efficienciei of various po,.nti"t 

"g"no 
inauoirg Np..Additionally, ir also eruckrat€s the moleqrrar mcchanisms, futurc rrseaih j..ffi-ina .r,"["ng". inefrecrivr allevietior mechanisms fo. enhanciqg pl.nt Al-mtef.nce, to imp#-ttie frtt ana yieus ofsusarptible-sFcies on acidic soil
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Research paper 
Physicochemical studies on the micellization of anionic surfactants in the 
presence of long alkyl chain ionic liquid 
Lavkesh Kumar Singh Tanwar a, Manoj Kumar Banjare a,b, Srishti Sharma a, Kallol K. Ghosh a,* 

a School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur-492010 (C.G.), India 
b MATS School of Sciences, MATS University, Pagaria Complex, Pandri, Raipur-492004 (C.G.), India   

A R T I C L E  I N F O   

Keywords: 
Ionic liquid 
Anionic surfactants 
Micellization behavior 
Human serum albumin 
Fluorescence 
FTIR 

A B S T R A C T   

The physicochemical properties on micellization of anionic surfactant, sodium dodecyl sulphate (SDS) and 
lithium dodecyl sulphate (LDS) in the presence of imidazolium-based ionic liquid 1-decyl-3-methylimidazolium 
tetra昀氀uoroborate [Dmim][BF4] have been studied using surface tension and conductivity techniques. The 
interfacial and thermodynamic parameters have also been determined. FTIR has studied the aggregation 
behavior while aggregation number and Stern-Volmer constant is determined by 昀氀uorescence measurement. The 
current results indicate that the addition of [Dmim][BF4] to the anionic surfactant leads to a dramatic decrease in 
the CMC. The interaction of human serum albumin with micellar solution of SDS and LDS have been examined.   

1. Introduction 

The micellar properties of anionic surfactants with ionic liquids (ILs) 
have received much attention due to their immense potential applica-
tions in scienti昀椀c and industrial 昀椀elds [1,2]. ILs are generally de昀椀ned as 
compounds structurally composed of cation and anion with a melting 
point below 100 ℃. They are recognized with unique properties such as 
non-volatility, non-昀氀ammability and chemical stability [3–5]. All these 
unique properties make them desirable and convenient over conven-
tional solvents [6,7]. 

Surfactants are remarked as amphiphilic molecules with various 
interfacial and aggregation-like properties [8–10]. This empowers them 
with much concerning chemical, pharmaceutical and industrial 昀椀eld 
perspectives [12,13]. Surfactants self-assemble in aqueous media to 
form nano-sized aggregates called micelles and the speci昀椀c concentra-
tion at which micelles forms is known as critical micelle concentration 
(CMC) [14,15]. Surfactant has two identical parts, i.e., a hydrophobic 
chain located at the micelle core and the hydrophilic head group is 
situated at a surface that is in contact with water [16,17]. The amphi-
philic nature of surfactant depends on additives and temperature, which 
strongly in昀氀uence the CMC of surfactant [18,19]. 

Micellar properties of anionic surfactants with imidazolium-based IL 
play an essential role in many 昀椀elds, i.e., industrial 昀椀elds, chemical 
engineering, biochemistry and material science [16–19]. Extensive 
research has been conducted on the studies based on ILs and anionic 

surfactants, signifying that the ILs act as co-surfactant or co-solvent 
[18–21]. Chabba et al. [13] studied the interaction of imidazolium- 
based IL with sodium dodecyl benzenesulfonate (SBDS) using surface 
tension, 昀氀uorescence, dynamic light scattering (DLS) and small-angle 
neutron scattering (SANS) where the results show that aggregation 
number of SDBS increased in the presence of long alkyl chain IL in 
comparison to other short alkyl chains ILs, which con昀椀rms the strong 
synergistic interactions prevailing the oppositely charged SDBS and IL. 
Javadian et al., [17] investigated the effect of four cationic imidazolium- 
based ILs, i.e., 1-butyl-3-methylimidazolium bromide (BmimBr), 1- 
butyl-3-methyl-imidazolium chloride (BmimCl), 1-hexyl-3-methylimi-
dazolium bromide (BmimBr) and 1-hexyl-3-methylimidazolium chlo-
ride (BmimCl) on micellization behavior of sodium dodecyl sulfate 
(SDS). The results showed that the CMC value of the anionic surfactant, 
SDS decreases in the presence of the most extended alkyl chain length IL, 
i.e., 1-hexyl-3-methyl-imidazolium chloride. At the same time, the ag-
gregation number was found to be higher. No other signi昀椀cant changes 
have been observed in the presence of shorter alkyl chain length IL. The 
interaction between imidazolium-based IL and cationic, anionic and 
non-ionic surfactants were studied by Ghosh et al. [19] by using surface 
tension, conductivity, 昀氀uorescence and FTIR technique. SDS, cetyl-
trimethylammonium bromide (CTAB), and polyoxyethylene lauryl ether 
(Brij-35) has been investigated in the presence of 1-ethyl-3-methylimi-
dazolium bromide [Emim][Br]. The effect of [Emim][Br] on micelliza-
tion behaviour of 1-butyl-3-methylimidazolium octylsulphate [Bmim] 
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Spectroscopic detection of Hg2+ in water

samples using fluorescent carbon quantum

dots as sensing probe

Lavkesh Kumar Singh Tanwar, Srishti Sharma and Kallol K. Ghosh∗

School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur (C.G.), India

Abstract. Mercury (Hg2+) is remarked as toxic and hazardous element to global environment. Here, carbon quantum dots
(CQDs) were synthesized by simple microwave assisted technique for Hg2+ detection in water samples via. fluorescence
quenching and FT-IR spectroscopic approach. The morphology and chemical structure of synthesized CQDs was investigated
by TEM, FT-IR, 13C-NMR, fluorescence and UV-vis spectroscopic technique. The resultant CQDs bears spherical morphology
with an average size of 2–4 nm. The binding parameters, as Stern-Volmer quenching constant (Ksv) and binding constant
for CQDs-Hg system was investigated by fluorescence method, whereas UV-vis techniques was employed for determination
of thermodynamic parameters, as Gibb’s free energy (�G), enthalpy (�H) and entropy (�S) at three different temperature
(295, 298 and 305 K). Moreover, selectivity assay for Hg2+ detection has been studied in presence of other metal ions by
FT-IR as well as fluorescence spectroscopy. Analytical assay was also successfully applied for Hg2+ in spiked water samples
collected from different areas of Chhattisgarh, with 98–99 recovery %. The detection of Hg2+ has been demonstrated in the
range of 0 to 5.0 �M with 3.25 nM detection limit. The present method is found to be simple, highly sensitive and selective
for sensing of Hg2+ in aquatic environmental samples using CQDs as sensing probe.

Keywords: Carbon quantum dots, FT-IR, fluorescence, UV-vis, mercury, sensor

1. Introduction

Mercury (Hg2+) is considered as one of the most toxic heavy metal due to its bioaccumulation

nature which causes serious harmful effects to human health even at very low concentration [1–3].

Hg2+ ions accumulates in human organisms, such as lungs, kidney and liver which causes acute or

chronic poisoning to the organs ultimately leading to death [4, 5]. Hg2+ are generally exposed into

environment from industrial and domestic wastewater [6, 7]. The contamination of drinking water

by water-soluble Hg2+ ions is still the most common health hack. Therefore, accurate monitoring of

Hg2+ is highly required in order to protect the human health and environment [8, 9]. Literature survey

highlights that a variety of methods have been used for Hg2+ detection includes atomic adsorption

spectroscopy (AAS), inductively coupled plasma mass spectrometry (ICPMS), ion selective electrode,

gas chromatography (GC) and surface enhanced Raman scattering (SERS) [6–9]. They have wide

∗Corresponding author: Kallol K. Ghosh, School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur-
492010 (C.G.), India. E-mail: kallolkghosh@gmail.com.
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A simple and cost-effective paper-based and
colorimetric dual-mode detection of arsenic(III) and
lead(II) based on glucose-functionalized gold
nanoparticles†

Bhuneshwari Sahu, Ramsingh Kurrey, Manas Kanti Deb, * Kamlesh Shrivas,

Indrapal Karbhal and Beeta Rani Khalkho

We report a simple and cost-effective paper-based and colorimetric dual-mode detection of As(III) and Pb(II)

based on glucose-functionalized gold nanoparticles under optimized conditions. The paper-based

detection of As(III) and Pb(II) is based on the change in the signal intensity of AuNPs/Glu fabricated on

a paper substrate after the deposition of the analyte using a smartphone, followed by processing with

the ImageJ software. The colorimetric method is based on the change in the color and the red shift of

the localized surface plasmon resonance (LSPR) absorption band of AuNPs/Glu in the region of 200–

800 nm. The red shift (Dl) of the LSPR band observed was from 525 nm to 660 nm for As(III) and from

525 nm to 670 nm for Pb(II). The mechanism of dual-mode detection is due to the non-covalent

interactions of As(III) and Pb(II) ions with glucose molecule present on the surface AuNPs, resulting in the

aggregation of novel metal nanoparticles. The calibration curve gave a good linearity range of 20–500

mg L�1 and 20–1000 mg L�1 for the determination of As(III) and Pb(II) with the limit of detection of 5.6 mg

L�1 and 7.7 mg L�1 for both metal ions, respectively. The possible effects of different metal ions and

anions were also investigated but did not cause any significant interference. The employment of AuNPs/

Glu is successfully demonstrated for the determination of As(III) and Pb(II) using paper-based and

colorimetric sensors in environmental water samples.

1. Introduction

Consumption of drinking water contaminated with toxic metals

such as arsenic (As) and lead (Pb) has deadly effects on human

beings.1 There are four different types of oxidation states of As

(�3, +3, 0, and +5) that are possible to be found in nature,

amongst which As(III) is known as the most hazardous one.

Exposure to As can cause a variety of diseases, including

abdominal pain, vomiting, diarrhea, nausea, depigmentation,

hyper pigmentation, keratosis, blackfoot, peripheral vascular

disorder, and several types of cancer.2,3 Pb is another toxic metal

found in the crust of earth, water, and soil, and potentially

affects almost every system such as reproductive, neurological,

hematopoietic, hepatic, and renal in the human body.4 Pb can

even cause cancer owing to its excessive accumulation in the

human body.4 In order to ensure water quality, different regu-

latory agencies have been set a tolerance limit for these

contaminants in water bodies.5–7 These guidelines dene the

mandatory quality standards of water intended for human

consumption. In India, the ground waters of Chhattisgarh and

West Bengal states are exceedingly contaminated with As, which

exceed the World Health Organization's (WHO) drinking water

guidelines (10 mg L�1).8 Therefore, the detection of As(III) and

Pb(II) in water samples is important to know the mechanism

pathway of these pollutants entering into different compart-

ments of the environment.

Several advanced analytical methods exist for the detection of

As(III) and Pb(II) in water samples. Among them, UV-Vis spectro-

photometry,5,6 hydride generation-atomic absorption spectrom-

etry,7,8 graphite furnace-atomic absorption spectrometry,9,10

inductive coupled plasma hyphenated with atomic emission

spectrometry,11,12 inductively coupled plasma hyphenated with

mass spectrometry,13 atomic uorescence spectrometry,14,15 and

cyclic voltammetry16,17 are the most widely used. The advanced

instruments are costly, sensitive, have high consumption, require

professional operators and other expensive instruments as well as

complex sample pretreatment processes. Furthermore, these

conventional methods are not economical because heavy metal

elements are rarely discovered in the environment during routine

inspections.6–8 Therefore, creating a simple and low-cost approach

to meet practically the requirements for the detection of heavy
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Abstract

The present work reported is a simple and selective method for the colorimetrical detection of

L-cysteine in Lens culinaris (or lentils) using Au–Ag core–shell (Au core Ag shell) composite

nanoparticles as a chemical probe. The phenomenon is based on the color change of composite

nanoparticles from yellowish brown to light blue, followed by a shi� of the localized surface

plasmon resonance (LSPR) absorption band in the UV-visible region (i.e., 200–800 nm) with the

addition of L-cysteine into the solution of bimetallic nanoparticles. The mechanism for the

detection of L-cysteine is based on the electrostatic interaction of the metal ion with the thiol

group of the amino acid, which causes the red shi� of the LSPR band at 685 nm. The size

distribution, morphology, composition and optical properties of the Au–Ag core–shell

composite nanoparticles were characterized by transmission electron microscopy (TEM),

dynamic light scattering (DLS), energy dispersive X-ray diffraction (EDX), UV-visible

spectrophotometer and Fourier transform infrared spectroscopy (FTIR) techniques. An excellent
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Abstract

We report a simple and cost-effective paper-based and colorimetric dual-mode detection of As(III) and

Pb(II) based on glucose-functionalized gold nanoparticles under optimized conditions. The paper-based

detection of As(III) and Pb(II) is based on the change in the signal intensity of AuNPs/Glu fabricated on a

paper substrate a�er the deposition of the analyte using a smartphone, followed by processing with the
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A B S T R A C T   

Samples of ambient aerosols were collected at an urban site of eastern central India from monsoon to summer 
2016–17 for the characterization of biogenic secondary organic aerosols (BSOA). The BSOA tracers derived from 
isoprene, α/β-pinene and β-caryophyllene in size-distributed aerosols were studied. Concentrations of total SOAI 
(Isoprene secondary organic aerosols) were found more abundant than α/β-pinene in summer, while contra-
dictory trends were found in the winter season, where SOAM (monoterpene derived SOA) and SOAS (sesqui-
terpenes derived SOA) were dominated. Size-distribution study revealed that most of the BSOA were formed in 
the aerosol phase and dominated in 昀椀ne mode, except cis-pinonic acid. They were formed in the gaseous phase 
and partitioned onto the aerosol phase. The alkaline nature of mineral dust particles that triggered the adsorption 
of gaseous species onto pre-existing particles could be the reason for bimodal size distribution with major coarse 
mode peak and miner 昀椀ne mode peak. Temporal variations suggest that the BSOA must be derived from 
terrestrial vegetation and biomass burning. The isoprene SOC (secondary organic carbon) contributed 0.91%, 
1.38%, 0.88% and 1.04% to OC during winter, summer, post-monsoon and monsoon season, respectively. The 
isoprene SOC in 昀椀ne mode was found to be higher than the coarse mode.   
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1. Introduction 

Organic aerosols are released in the atmosphere from anthropogenic 
as well as natural sources. Vehicular emissions, industrial emissions and 
biomass burning are anthropogenic sources, while fungal spores, 
detritus and bacteria are natural sources of organic aerosols (Padoan 
et al., 2020; Lee et al., 2014). Besides, the terrestrial vegetation also 
contributes towards natural sources of organic aerosols via secondary 
organic aerosol (SOA) formation. Isoprene, monoterpenes and sesqui-
terpenes are some volatile organic compounds (VOCs) derived from 

vegetation (Bao et al., 2008). Globally about 1000 Tg yr−1 VOCs are 
emitted from vegetation. Among these VOCs, the isoprene was reported 
as the highest (50%) contributor followed by monoterpenes (15%) and 
sesquiterpenes (3%) (Glasius and Goldstein, 2016). VOCs have a very 
short lifetime in the atmosphere. The VOCs contain unsaturated hy-
drocarbons having double bonds and hence are extremely sensitive to-
wards atmospheric oxidants. When it interacts with atmospheric 
oxidants (NOx, OH and O3) a series of heterogeneous reactions are 
initiated that cause SOA formation (Kang et al., 2018). The atmospheric 
chemistry of biogenic volatile organic compounds (BVOC) and biogenic 
secondary organic aerosols (BSOA) formation are altered as a result of 
the interactions between BVOC and anthropogenic gaseous pollutants 
(NOx and SO2) (Mahilang et al., 2020a). Many researchers in their 昀椀eld 
studies have discussed the importance of the biogenic-anthropogenic 
and SOA formation (Hoyle et al., 2011; Glasius et al., 2011; Shilling 
et al., 2013; Xu et al., 2015; Mahilang et al., 2020a). They concluded 
that NOx and SO2 have “anthropogenic enhancement” effect on BSOA 
formation. SOA has a negative impact on the Earth’s climate because it 
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vegetation (Bao et al., 2008). Globally about 1000 Tg yr−1 VOCs are 
emitted from vegetation. Among these VOCs, the isoprene was reported 
as the highest (50%) contributor followed by monoterpenes (15%) and 
sesquiterpenes (3%) (Glasius and Goldstein, 2016). VOCs have a very 
short lifetime in the atmosphere. The VOCs contain unsaturated hy-
drocarbons having double bonds and hence are extremely sensitive to-
wards atmospheric oxidants. When it interacts with atmospheric 
oxidants (NOx, OH and O3) a series of heterogeneous reactions are 
initiated that cause SOA formation (Kang et al., 2018). The atmospheric 
chemistry of biogenic volatile organic compounds (BVOC) and biogenic 
secondary organic aerosols (BSOA) formation are altered as a result of 
the interactions between BVOC and anthropogenic gaseous pollutants 
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studies have discussed the importance of the biogenic-anthropogenic 
and SOA formation (Hoyle et al., 2011; Glasius et al., 2011; Shilling 
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Abstract

Surface-enhanced infrared absorption spectroscopy (SEIRS) using a dry-state method was established

for the ultra-sensitive detection of glutathione using citrate functionalized silver nanoparticles (AgNPs)

in human biological blood and serum samples. The signal intensity of glutathione was enhanced due to

the hot-spots created by the aggregation of AgNPs causing the effective absorption of electromagnetic

radiation in the IR region for molecular vibrations. The study revealed that the possibility of the

interaction of silver with glutathione might rule out structural orientation, energy and affinity as the

reason for the detection. The selective determination of glutathione was experimentally confirmed by

performing controlled testing with other amino acids. The absorption peak at 3257.84 cm  (NH ) was

used for the quantitative analysis of glutathione when AgNPs were used as a chemical sensor in dry

state SEIRS. A pre-treatment process was employed for human biological samples such as blood and

serum in order to determine glutathione using AgNPs coupled with dry-state SEIRS analysis. A linear

range was obtained for the quantitative determination of glutathione in human biological samples

from 10 to 100 µg mL  with a correlation coefficient (R ) of 0.993. The limit of detection was 1.74 µg

mL  and the limit of quantification was 5.30 µg mL . The advantages of using the presented dry-state
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Review

Biogenic secondary organic aerosols: A review on formation

mechanism, analytical challenges and environmental impacts

Mithlesh Mahilang, Manas Kanti Deb*, Shamsh Pervez

School of Studies in Chemistry, Pandit Ravishankar Shukla University, Raipur, Chhattisgarh, 492010, India

h i g h l i g h t s g r a p h i c a l a b s t r a c t

� The BSOA exhibit distinct day and

nighttime formation mechanism.

� Analytical advancements and their

ability to examine SOA are compiled

and compared.

� SOA can cause significantly enhanced

radiating forcing.

� Anthropogenic gaseous pollutants

have strong influence over BSOA

formation.

� Meteorological variables can effec-

tively control BSOA formation.
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a b s t r a c t

The review initiates with current state of information on the atmospheric reaction mechanism of

biogenic volatile organic compounds (BVOCs) and its fate in the atmosphere. The plants release BVOCs,

i.e., isoprene, monoterpenes, and sesquiterpenes, which form secondary organic aerosols (SOA) upon

oxidation. These oxidation reactions are primarily influenced by solar radiations along with other

meteorological parameters viz.; temperature and relative humidity, therefore, the chemistry behind SOA

formation is different during day than the night time. The review throws light upon the day and

nighttime formation mechanism of SOA, recent advancements in the analytical techniques available for

the measurements, and its impact on the environment. Studies have revealed that day time SOA for-

mation is dominated by OH and O3, however, NOx initiated SOA production is dominated during night.

The formation mechanism addresses that the gaseous products of VOCs are firstly formed and then

partitioned over the pre-existing particles. New particle formation and biomass-derived aerosols are

found to be responsible for enhanced SOA formation. 2-Dimensional gas chromatography-mass spec-

trometer (2D-GC/MS) is observed to be best for the analysis of organic aerosols. Radiative forcing (RF)

SOA is observed to be a useful parameter to evaluate the environmental impacts of SOA and reviewed

studies have shown mean RF in the ranges of �0.27 to þ0.20 W m�2.

© 2020 Elsevier Ltd. All rights reserved.
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h i g h l i g h t s g r a p h i c a l a b s t r a c t

� The BSOA exhibit distinct day and

nighttime formation mechanism.

� Analytical advancements and their

ability to examine SOA are compiled

and compared.

� SOA can cause significantly enhanced

radiating forcing.

� Anthropogenic gaseous pollutants

have strong influence over BSOA

formation.

� Meteorological variables can effec-

tively control BSOA formation.
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a b s t r a c t

The review initiates with current state of information on the atmospheric reaction mechanism of

biogenic volatile organic compounds (BVOCs) and its fate in the atmosphere. The plants release BVOCs,

i.e., isoprene, monoterpenes, and sesquiterpenes, which form secondary organic aerosols (SOA) upon

oxidation. These oxidation reactions are primarily influenced by solar radiations along with other

meteorological parameters viz.; temperature and relative humidity, therefore, the chemistry behind SOA

formation is different during day than the night time. The review throws light upon the day and

nighttime formation mechanism of SOA, recent advancements in the analytical techniques available for

the measurements, and its impact on the environment. Studies have revealed that day time SOA for-

mation is dominated by OH and O3, however, NOx initiated SOA production is dominated during night.

The formation mechanism addresses that the gaseous products of VOCs are firstly formed and then

partitioned over the pre-existing particles. New particle formation and biomass-derived aerosols are

found to be responsible for enhanced SOA formation. 2-Dimensional gas chromatography-mass spec-

trometer (2D-GC/MS) is observed to be best for the analysis of organic aerosols. Radiative forcing (RF)

SOA is observed to be a useful parameter to evaluate the environmental impacts of SOA and reviewed

studies have shown mean RF in the ranges of �0.27 to þ0.20 W m�2.

© 2020 Elsevier Ltd. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Atmospheric chemistry of secondary organic aerosols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

* Corresponding author.

E-mail address: debmanas@yahoo.com (M.K. Deb).

Contents lists available at ScienceDirect

Chemosphere

journal homepage: www.elsevier .com/locate/chemosphere

https://doi.org/10.1016/j.chemosphere.2020.127771

0045-6535/© 2020 Elsevier Ltd. All rights reserved.

Chemosphere 262 (2021) 127771

ali06fiza@gmail.com
Typewritten text
1077



Bioaccessiblity features of particulate bound toxic elements: Review of

extraction approaches, concentrations and health risks

Archi Mishra a, Shamsh Pervez a,*, Carla Candeias b, Madhuri Verma a, Shahina Bano a,

Princy Dugga a, Sushant Ranjan Verma a, Aishwaryashri Tamrakar a, Sheeba Shafi c,

Yasmeen Fatima Pervez d, Vineeta Gupta e

a School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur, 492010, Chhattisgarh, India
b GeoBioTec, Geosciences Department, University of Aveiro, Aveiro Santiago Campus, Portugal, EpiUnit, Public Health Institute, University of Porto, Portugal
c Department of Nursing, College of Applied Medical Sciences, King Faisal University, Al Hassa, Saudi Arabia
d Department of Chemistry, Government Eklavya College, Dondi-Lohara, Balod, Chhattisgarh, India
e Department of Community Medicine, Raipur Institute of Medical Sciences, Raipur, Chhattisgarh, India

A R T I C L E I N F O

Keywords:

Metal toxicity

Bioaccessible fraction

Risk assessment

Human health

Biologically relevant elements

Leaching agents

A B S T R A C T

For a better and accurate risk assessment of metal toxicity, the concentration of the bioaccessible fraction (BAF) is

more relevant than the total metal concentration. This review describes different extraction methods with

different leaching agents for various chemical forms of elements such as As, Cd, Cr, Cu, Fe, Mn, Ni, Pb and Zn in

ambient particulate matter (APM). Several leaching agents simulating the human body fluids have been devel-

oped to determine the bioaccessible metal fractions in APM. This study aims to enhance the knowledge of the

bioaccessible concentrations and its impact on human health, documented for different locations worldwide.

Furthermore, this study disclosed that confined observations have been found concerning the application and

evolution of standard methods for the estimation of biologically relevant elements in ambient particulate matter.

This review also revealed that human body simulated fluids like lung and gastric fluids, on comparing to water,

provide more realistic values of bioaccessible fractions of potentially toxic elements (PTEs) in assessing human

health risks.

1. Introduction

Ambient air pollutants, addressed with associated health risks in

previous research publications, are mainly the components of inhalable

air masses that pass through the human respiratory system, followed by

deposition in the lower respiratory tract and lungs [1–4]. After inhala-

tion, airborne particles with an aerodynamic diameter �10 μm (PM10) is

easily transported in the upper respiratory tract, while particles with an

aerodynamic diameter �2.5 μm (PM2.5) penetrate deeper into the lungs

and can penetrate the alveolar regions. In this body region, the chemical

components of the particles start interacting with blood plasma [5–8].

Researchers have developed the capability of measuring air toxins at

human breathing levels (personal exposure assessments), but uncertainty

still exists in evaluating the relationship between measured concentra-

tion levels of air toxic components and observed associated health effects

among the exposed community [9–13]. However, the bioaccessible

fraction (BAFs) of particulate toxic elements have more realistic feature

to link it with risk assessment than to the total elemental concentrations

[14–20]. These BAFs are more likely soluble in human body fluids and

possess cardio-respiratory effects being capable of inducing pulmonary

toxicity [21,22]. According to Smichowski et al. [23], the bioaccessibility

of metals, characterized by their ability to be absorbed by a living system,

is a primary consideration for the assessment of environmental risk. The

abundance of potentially bioavailable metals depends on the properties

of the substance, different types of the composition of solvents used as

leaching agents, and the conditions of particular extraction [18,19,

24–29].

The present study summarizes the extraction protocols, leaching

agents involved in extractions, outcomes of research publications on

soluble toxic fractions in different regions of the world and associated

health risks. Different leaching agents, reported for the extraction of BAFs

of particulate toxic elements as well as other fractions belonging to

carbonate-bound, oxide- and refractive- origin, were also summarized in

the study. A collection of recently published one hundred twenty one
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a b s t r a c t

Dyes are major water pollutants due to their large-scale industrial applications. Dyes adversely impact

both aquatic and human health. Thus, they require efficient removal from water bodies. Adsorption is

an effective method for removing dyes from polluted water. In this study, we simulated the adsorption

of bromophenol blue, methylene blue, and methyl orange by asphaltene and its functionalized version.

Adsorption was simulated using molecular dynamics (MD) and density functional theory (DFT) calcula-

tions. Our results indicated that functionalized and nonfunctionalized dyes have varying interaction ener-

gies depending on the nature of the dye. MD simulations indicated that methylene blue tends to have a

stronger interaction with asphaltene than the other dyes. Methyl orange bound more strongly with the

functionalized asphaltene (FASP) than with the other dyes. Bromophenol blue dye demonstrated weak

interaction with both types of asphaltene. DFT calculations were conducted to understand the nature

and strength of the interactions between the dyes and asphaltene. In this study, we also analyzed binding

energy, electrostatic potential, frontier molecular orbitals, and noncovalent interactions. The DFT and MD

analyses supported the experimental finding that FASP is a better adsorbent of dyes than nonfunctional-

ized asphaltene.

� 2021 Elsevier B.V. All rights reserved.

1. Introduction

Solid deposition is a significant problem in crude oil production,

transportation, and storage operations. It severely affects the pet-

roleum industry and causes massive economic loss. Wax deposits

comprise high molecular weight n-alkanes (n-paraffins), long iso-

and cycloalkanes, and high molecular weight polyaromates.

Asphaltene is a major component of petroleum fluids and heavy

crude oils. Asphaltenes are polyaromate heterocyclic macro-

molecules consisting of carbon, hydrogen, and lesser quantities of

other elements such as nitrogen, sulfur, and oxygen atoms [1].

The self-aggregation of the polyaromates ring in asphaltene

causes low solubility, high viscosity, and recovery problems. These

issues lead to reservoir plugging and pipeline fouling [2–4]. The

high molecular weights of the self-aggregates are soluble in

toluene, pyridine, and benzene. However, they are insoluble in n-

pentane and n-heptane and suspend in crude oil [5]. Asphaltenes

are a highly polar portion of the petroleum crude matrix. Crude

oil has extremely delicate ratios of polar to nonpolar atoms in

which they are characterized by fused ring aromaticity, small ali-

phatic side chains and polar heteroatom containing functional

groups with varying molecular weights [6]. The structure and

properties of asphaltene depend on the type of employed n-

alkane, precipitation timing, stirring time, and crude oil source.

In general, n-heptane precipitates high molecular weight asphal-

tenes. Conversely, n-pentane precipitates low molecular weight

asphaltene. In addition, asphaltenes contain trace concentrations

(i.e., ppb levels) of V and Ni metals in the form of porphyrins. How-

ever, these porphyrins do not influence the functionalization and

adsorption processes.

Asphaltene is widely used in roofing, road construction, corro-

sion inhibition, curing agents, and waterproofing [7]. Recently,

https://doi.org/10.1016/j.molliq.2021.116433
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In the present study, the synthesis of 4,4′-((4-dimethylamino)cyclohexane-2,5-vinylidene)methylene))bis-(N,

N-dimethylaniline) violet color dye by the hydrolyzed of Flonicamid in basic medium (OH−) followed by bromi-

nation and leucocrystal violet, aswell as the synthesis of violet crystal by environmental samples (i.e., cucumber,

tomato, bottle gourd, soil, and water). Characterization for the synthesis of violet crystal dye by using UV–Vis

spectrophotometer and FTIR methods. As a result, the UV–Vis absorption spectrum was observed at 580 nm.

The limit of detection and limit of quantification was observed at 0.007 μgmL−1 and 0.025 μgmL−1 respectively.

We have also conformational studied the functional group (such as an N\\H symmetric band are 1654.85 cm−1,

symmetrical stretching C\\N is 1417.46 cm−1, NH and C\\N band 1321.34 cm−1, C\\C stretching is

1035.81 cm−1, a carbonyl group is 785.61 cm−1) involved in the complexation between flonicamid and bromi-

nation by FTIR method. This system has been successfully applied for the detection of flonicamid in various en-

vironmental sample i.e., cucumber, tomato, bottle gourd, soil, and water. This method advances in simple,

selective, and rapid as well as economic for the determination of flonicamid insecticide in vegetable and fruit

samples.

© 2020 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The pesticide is an important management tool to boost

reproductivity, improve crop yield and reduce post-harvest losses

[1–3]. In modern agriculture pesticides (i.e., herbicides, fungicides, and

insecticides) are widely used in environmental fields due to its high ef-

ficiency to control pest, easy synthesis, and low cost [4–6]. The overuses

of pesticides disturb the ecosystem and can have an adverse effect on

the environment and also affect human health as well. It causes cancer,

eye damage, skin rashes, headache, lacrimation, sweating, vomiting, di-

arrhea, lung edema etc. [7–10]. Flonicamid is a systemic insecticide and

chemically known as N-(cyanomethyl)-4-(tri-fluoromethyl) nicotin-

amide. It kills insects like aphids, whiteflies, thrips, and grasshoppers

by disrupting their chordotonal organ which affects their movement

and hearing which in turn affect their feeding. It is used to control

pests in apples, wheat, peaches potatoes, cotton seeds and various veg-

etables (European Food Safety Authority 2015). From the reviews of

literature and survey flonicamid insecticide is rapidly used to kill pests

in various vegetables which are commonly used in our day to day life.

In past decades many techniques and methods are used to detect

different pesticides but they all are costly and time-consuming. To erad-

icate the problems due to pesticides and to protect the ecosystem,many

simple, and sensitivemethods have been developed for the detection of

pesticides such as liquid chromatography [11], gas chromatography-

mass spectroscopy [12], high performance-liquid chromatography

[13], infrared spectroscopy [14], fluorescence analysis [15,16], UV–

Visible spectroscopy [17,18].

Ko et al. [19] reported a method for detection of flonicamid residue

in using LC–MS/MS. Kodamdaramet al. [20] determined flonicamid res-

idue in okra fruit samples LC–MS/MS in different field. Zhang et al. [21]

reported amethod for the determination of Flonicamid in plants by Liq-

uid Chromatography–TandemMass Spectrometry and obtained residue

in all samples. Lee et al. [22] reported theuses of coupling reaction to de-

tect insecticides.Morita et al. [23] have reported a novel inhibitory effect

of flonicamid on aphid feeding. Guo et al. [24] applied liquid

chromatography-tandem mass spectrometry for the determination of

flonicamid in apple and cucumber samples and also determined its me-

tabolites. Khatoon et al. [25], Nirmal et al. [26], Wani et al. [27], and

Khatoon et al. [28] reported bromination and other organic synthesis
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Inkjet-printed paper-based electrochemical sensor with gold nano-ink for detection of
glucose in blood serum†
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Abstract

Herein, an inkjet-printed paper electrode (PPE) with gold nanoparticle (AuNP)-ink as a non-enzymatic

electrochemical sensor for detection of glucose in blood serum is reported. In this work, a green

method is used for the synthesis of the aqueous AuNP-ink and the electrode is fabricated on a paper

substrate using an office desktop inkjet-printer. The developed AuNP-ink is stable and has a surface

tension and viscosity of 70.2 mN m  and 2.1 mPa s (2% aqueous AuNP ink). The PPE with AuNPs is

sintered at 100 °C for 30 min to obtain a conductive film for electrochemical sensing. The prepared

AuNP-PPE is employed as a working electrode in cyclic voltammetry (CV) for the sensitive measurement

of glucose in blood serum. The fabricated AuNP-PPE demonstrated excellent electrochemical activity

and rapid electron transfer kinetics towards the oxidation of glucose. A wide linear range, 0.05–35 mM,

with a limit of detection of 10 µM is observed for the determination of glucose. The advantages of using

the AuNP-PPE in electrochemical measurements are that it is flexible, user-friendly, biodegradable,

economic and enzyme-free with respect to the commercially available electrochemical sensors.
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Abstract

Herein, an inkjet-printed paper electrode (PPE) with gold nanoparticle (AuNP)-ink as a non-enzymatic

electrochemical sensor for detection of glucose in blood serum is reported. In this work, a green

method is used for the synthesis of the aqueous AuNP-ink and the electrode is fabricated on a paper

substrate using an office desktop inkjet-printer. The developed AuNP-ink is stable and has a surface

tension and viscosity of 70.2 mN m  and 2.1 mPa s (2% aqueous AuNP ink). The PPE with AuNPs is

sintered at 100 °C for 30 min to obtain a conductive film for electrochemical sensing. The prepared

AuNP-PPE is employed as a working electrode in cyclic voltammetry (CV) for the sensitive measurement

of glucose in blood serum. The fabricated AuNP-PPE demonstrated excellent electrochemical activity

and rapid electron transfer kinetics towards the oxidation of glucose. A wide linear range, 0.05–35 mM,

with a limit of detection of 10 µM is observed for the determination of glucose. The advantages of using

the AuNP-PPE in electrochemical measurements are that it is flexible, user-friendly, biodegradable,

economic and enzyme-free with respect to the commercially available electrochemical sensors.
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Temperature-programmed nitridation of monodispersed VOx nanoparticles into
nanocrystalline superconducting oxygen-doped vanadium nitride†

Khemchand Dewangan ,  *    Dadan Singh ,     Sandeep Kumar Singh Patel     and  Kamlesh Shrivas   *   

Abstract

A two-stage synthesis process was employed to prepare high-quality nanocrystalline vanadium nitride

(VN) for superconducting applications. Firstly, monodispersed amorphous VOx nanoparticles were

obtained via thermal-decomposition of the vanadium(III) acetylacetonate [V(acac) ] precursor in phenyl

ether using oleylamine as a surface stabilizing agent. In the second stage, VOx nanoparticles were

nitrided using a temperature-programmed reduction reaction at 700 °C under an NH  atmosphere.

Finally, at room temperature a nano-sized nitride sample was oxygen passivated by flowing 0.1% O -

containing N  gas before removing from the furnace to avoid bulk-oxidation of nanocrystals. X-ray

diffraction (XRD) peak reflection confirms the formation of phase-pure VN. The transmission electron

microscopy (TEM) image displays that the particles are non-agglomerated and have a size distribution

of 17.71 ± 3.59 nm. X-ray photoelectron spectroscopy (XPS) study provides evidence that the main

oxidation state of vanadium lies between (III) and (0) in the sample. However, it also appears that

vanadium located on the surface of VN nanocrystals is oxidized during the passivation. Hence, the

present synthesis strategy leads to oxygen-doping on the surface of VN nanoparticles that results in the

formation of a vanadium oxide/oxynitride thin-layer on the surface. In addition, the temperature-

dependent magnetization study of the product exhibits an abrupt decrease in the magnetization
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ABSTRACT: Nitrogen-doped carbon quantum dots (N-CQDs)
were synthesized by hydrothermal treatment of citric acid and
triethylamine. The fluorescence resonance energy transfer (FRET)-
based fluorescence “switch-oû−on” of N-CQD (energy donor) in
the presence of MnO2 nanowires (energy acceptor) has been
successfully applied to fabricate a fluorometric probe for detection
of cholesterol (ChO), glutathione (GSH), acetylcholinesterase
(AChE), and chlorpyrifos. MnO2 nanowires (MnO2 NWs)
signiücantly quenched the blue fluorescent emission of N-CQDs
by the phenomenon of FRET. The redox reactions of MnO2 with
H2O2 and thiolated compounds resulted in the decomposition of
MnO2 nanowires (brown) to give Mn2+ ions (colorless), which
induced the fluorescence recovery of N-CQDs (turn-on). The
interruption of the FRET phenomenon of N-CQD−MnO2 NW composites by the produced H2O2 from the reaction of cholesterol
oxidase in the presence of cholesterol, and thiocholine from the reaction of acetylthiocholine in the presence of acetylcholinesterase,
causes FL recovery of N-CQDs. The inhibition of AChE by chlorpyrifos induces FL quenching (turn-oû) of N-CQD−MnO2 NW
composites. The decomposition of MnO2 NWs into Mn2+ in the presence of glutathione resulted in the subsequent FL recovery of
N-CQDs. The sensing system shows a sensitive response to cholesterol, glutathione, and chlorpyrifos pesticide, giving LODs and
LOQs of 4.89 nM, 7.52 nM, 0.01 μM and 14.83 nM, 22.80 nM, 0.03 μM, respectively. The practical applicability of the proposed
probe has been veriüed by detecting the ChO and GSH in human plasma with satisfactory results.

KEYWORDS: N-CQDs, MnO2 nanowires, cholesterol oxidase, cholesterol, glutathione, acetylcholinesterase, chlorpyrifos

1. INTRODUCTION

Currently, most research studies have been focused on the eco-
friendly synthesis and optical, electronic, and biochemical
applications of N-CQDs.1−4 The doping of nitrogen into
carbon frameworks through bottom-up strategies has shown
excellent performance in many areas, i.e., biosensing5 and
bioimaging.6−8 The stabilization of the exciton of the CQDs by
passivation of surface-active sites through nitrogen doping can
eûectively improve their emission properties, low toxicity, and
high stability. The photoluminescence quantum yield of the N-
doped CQDs is much larger than that of undoped CQDs.9,10

Signiücant attention has been paid to the development of N-
CQD-based assays for fluorescence turn oû−on sensing and
detection of biomolecules, i.e., acid phosphatase,11 thiol-
containing compound,12,13 acetylcholinesterase,14 uric acid,15

ascorbic acid,16,17 peroxidase,18 glucose,19 alkaline phospha-
tase,20 and aflatoxin B1.

21 Phyto-derived N-CQDs have also
been used for degradation of safranin-O dye.22

The fluorescence resonance energy transfer (FRET)
phenomenon between donor and acceptor molecules has
been widely studied because of the conjunction of quantum

dots and nanomaterials with biomolecules for the construction
of absolute sensors. The FRET induced by nanomaterials such
as silver nanoparticles,23 gold nanoparticles,24 g-C3N4,

25 and
molybdenum sulüde26 has been used for fluorescence sensing
and detection of numerous analytes.27,28 Recently, Yan et al.29

developed the MnO2 nanosheet-carbon dots sensing platform
for determination of organophosphorus pesticide in the linear
range of 0.05−5 ng mL−1, with a low detection limit of 0.015
ng mL−1. The inner ülter eûect of MnO2 NS/BNQD has been
applied for detection of glutathione with the limit of detection
of 160 nM in the range of 0.5−250 μM.30 The nanowire and
nanorod morphology shows a higher surface area than those of
nanosheets and bulk commercial MnO2.

31,32 With the

Received: September 21, 2021
Accepted: November 15, 2021
Published: November 25, 2021
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Abstract 

A simple, selective and sensitive method is proposed for determination of cysteine (Cys) in milk 

samples using ionic liquid functionalized silver nanoparticles (ILs-AgNPs) as a colorimetric 

probe. ILs-AgNPs was synthesized by simple reduction method using silver nitrate as a precursor 

and sodium borohydride as a reducing agent and functionalized with ILs to prevent particles 

from self-aggregation. The sensing mechanism has been dependent on the color change of ILs-

AgNPs and red shift of absorption band from 395 nm to 560 nm in the visible region, which is 

found proportional to the concentration of target analyte in sample. ILs-AgNPs was 

characterized in absence and presence of Cys by UV-vis, fourier transforms-infrared (FTIR) 

spectroscopy, transmission electron microscope (TEM) and dynamic light scattering (DLS). The 

linear range was acquired in the range of 0-100 ng mL
-1

, with correlation coefficient (R
2
) of 

0.996 and limit of detection (LOD) of 4.0 nM. The binding mechanism and interactions between 

Cys and ILs-AgNPs was confirmed by calculating the binding constant and thermodynamic 

parameters such as enthalpy (∆H), entropy (∆S) and Gibb’s free energy (∆G). The use of ILs-

AgNPs exhibited high colorimetric selectivity for Cys in milk samples in presence of other 

amino acids. This proposed strategy possessed the advantages of simplicity and selectivity, hence 

is applied for analysis of Cys in milk samples. 

 

Keywords: Ionic liquid-slver nanoparticles; colorimetric probe; milk samples; spectroscopy; 

thermodynamic parameters. 
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Over the years, reports on quantitative analysis of complexation between anti-Alzheimer's drugs and β-

cycloamylose (β-CA) are lacking. Hence, a new kind of investigation on host-guest complexation of two novel

and potential anti-Alzheimer's drugs referred to as compounds 1 and 2 with β-CA has been studied for a range

of temperatures (293, 298, 305 K) using spectroscopic techniques at physiological pH. The evaluated association

constant (Ka) and thermodynamic parameters [Gibb's free energy (ΔG), enthalpy (ΔH) and entropy (ΔS)] for

these relatively novel host-guest complexes accessed a clear indication for the development of inclusion com-

plexes (ICs) between them. The validation of such novel ICs has been critically accounted from FTIR, 1H NMR,

COSY and NOESY spectroscopy. These new set of ICs were found to have 1:1 stoichiometry via. Job's plot for

both the inclusions (compound 1 + β-CA and compound 2 + β-CA) and association constant (Ka) advocates

the highest stability for compound 2 + β-CA. Highlighting the biochemical approach of these novel ICs, they

were individually incorporated within β-CA for studying their inhibitory effect on mitochondrial respiratory

rate and their respective IC50 values were also calculated. The outcome of the present study conveys superiority

of such ICs in enriching the anti-Alzheimer's drugs properties so they could have profound application in in vivo

analysis.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Investigations related to host-guest complexation which could spe-

cifically serve the bio-medical region related to controlled drug delivery

and the pharmacological aspects are exceptionally promising nowa-

days. [1,2] Supramolecular chemistry is the proficient ground base for

this study where host and guest molecules dimensionally fit together

ascertaining to the formation of chemically stable inclusion complexes

(ICs) pertaining to outstanding merits. [3,4]

The excellent molecular selectivity of β-cycloamyloses (β-CAs) also

known as cyclodextrins highlighted them as promising host constituent

in comparison to α and γ CAs. [5,6] The exceptional structural features

of β-CAs such as shallow truncated cone, exclusive amphiphilic nature,

cyclized and constrained conformation endowed themwith the affinity

to form complexes with versatile guest species such as metal ions, ionic

liquids (ILs), drugs, neurotransmitters etc. [7–9] The specific driving

forces involved in such complexes are particularly van der Waals,

dipole-dipole, electrostatic and hydrogen bonding [10,11]. Pertaining

to their merits, β-CAs are now a subject of interest in biomedical sci-

ence, molecular sensing, nano-devices, cell imaging etc. [12–15]

Roy et al., have significantly studied supramolecular chemistry by

forming ICs of CAs and drugs consequently modifying their physico-

chemical properties. They allowed interaction of sulfacetamide sodium

drug [16] and nortriptyline hydrochloride drug [17] with β-CA where

these compounds were found to possess advantageous properties over

parent drug molecules. Such ICs were resistant to any chemical modifi-

cation and also regulated drug overdose. The ICs were characterized by
1H NMR, 13C NMR and FTIR techniques. Recently, Nowakowski et al.

Journal of Molecular Liquids 311 (2020) 113269
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Novel Formation of Au/Ag Bimetallic Nanoparticles by a Mixture of 

Monometallic Nanoparticles and Their Application for Rapid Detection of 

Lead in Onion Sample

Sushama Sahua, Srishti Sharmaa, Kallol K. Ghosha,*

aSchool of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur-492010 (C.G.), 

India

Abstract 

The exposure, accumulation and contamination of heavy metals to humans and 

ecosystem through vegetables are serious health threats. One of the most important ingredients of 

foods i.e, onion uptake poisonous heavy metal lead (Pb) from soil significantly. Herein, we 

report a facile synthesis of gold/silver (Au/Ag) bimetallic nanoparticles (BNPs) for colorimetric 

determination of Pb2+ in onion (Allium cepa L.) samples. The mechanism for selective 

determination of Pb2+ from sample solution is confirmed by red shift of localized surface 

plasmon resonance (LSPR) band of BNPs in the visible region. The size, shape, composition and 

surface modification of BNPs are determined using UV-Vis, transmission electron microscope 

(TEM), Fourier transform infra-red (FTIR) and energy dispersive X-ray (EDX) spectroscopy. 

The linear range for determination of Pb2+ is 10-100 ng mL-1 with limit of detection and limit of 

quantification of 5.28 and 17.62 ng mL-1, respectively. The good recovery percentage of 95.8 to 

96.6% showed the selectivity of the method for Pb2+ determination from complex sample 

matrices. The advantageous features of proposed method are ease of operation, simplicity, 

selectivity and their reproducibility for the determination of Pb2+ in onion samples.

Keywords: Au/Ag bimetallic nanoparticles; lead ion; onion; colorimetric sensor; spectroscopy.
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Thermodynamic investigation of the interaction
between ionic liquid functionalized gold
nanoparticles and human serum albumin for
selective determination of glutamine†

Sushama Sahu, Reshma, Srishti Sharma, Indrapal Karbhal and Kallol K. Ghosh *

The excellent biocompatible and monodispersed gold nanoparticles (AuNPs) functionalized by amino

based ionic liquid (IL) have been synthesized for the demonstration of their interaction with human

serum albumin (HSA). Amino based IL stabilizes the surface of AuNPs and provides a colorimetric sensor

platform. The size of synthesized IL–AuNPs was identified by use of transmission electron microscopy

(TEM) and dynamic light scattering (DLS) techniques. Molecular interaction of functionalized AuNPs with

HSA have been investigated using multispectroscopic techniques, such as UV-Vis, fluorescence and

Fourier transform infra-red (FT-IR) spectroscopy. The fluorescence and synchronous fluorescent

intensity together indicated that IL–AuNPs exhibits a strong ability to quench the intrinsic fluorescence

of HSA via a dynamic quenching mechanism. Moreover, the binding constant (Ka), Stern–Volmer

quenching constant (KSV) and different thermodynamic parameters, namely Gibb's free energy (DG),

enthalpy (DH) and entropy (DS) have been evaluated at different temperatures. This interactive study

focuses on the nature of surface modification of IL–AuNPs via HSA for selective detection of glutamine

(Glu) with a lower limit of detection of 0.67 nM in the linear range of 10–100 nM for Glu.

1. Introduction

Serum albumins are proteins found in blood plasma which

account for about 60% of the total protein corresponding to

a concentration of 42 g L�1 and are ultimately responsible for

about 80% of the osmotic pressure of blood.1–3 Both bovine

serum albumin (BSA) and human serum albumin (HSA) are

thiol containing proteins.4 HSA consists of 585 amino acids and

the main binding sites are located at hydrophobic cavities in

their subdomains, such as tryptophan (Trp-214) and tyrosine

(Tyr-411) residues.5 HSA has a tendency to interact with posi-

tively charged species due to its negative charges at pH 7.8 and

the isoelectronic point (pI) of HSA is found to be 4.9, hence it

shows roll on distribution, transportation and metabolism

functions in pharmaceuticals.5,6 HSA is considered as biode-

gradable and non-antigenic, hence, it is widely used for the

preparation of microsphere and nanosphere sized nano-

particles (NPs).7

Understanding the interaction of NPs with serum albumin is

an important aspect in nanobiology, nanomedicine and nano-

toxicology. The assembled HSA-NPs exhibits enhanced

permeability and retention effect (EPR effect), hence, it enables

too passive tumor targeting in cancer therapy.8 Additionally,

albumin molecules possess many functional groups which

helps them in binding to the surface of other bio-active ligands,

such as different amino acids found in human blood.7,9 Hence,

it is necessary to study the interaction ability of HSA towards

NPs as they may be a key for many bio-medical issues.

From past decades, NPs have been targeted as a novel and

innovative nanomaterials due to their unique properties and

potential applications with high chemical reactivity.8 There

nano size enables them to interact with other biomolecules,

drugs etc. making them applicable in areas such as catalysis or

microelectronics.10 Metal NPs are extensively used in thera-

peutic and diagnosis due to their excellent properties, such as

minimal size, high stability, large surface area, suspension

reactivity and tunable water solubility.11 Mostly, metal NPs

include gold (Au), silver (Ag), copper (Cu) and iron (Fe). Among

these, Au has been studied extensively in many elds, as optical

absorption study, self assembled monolayers, immunoassay

and resonance light scattering spectroscopy, due to their inert

and relatively less cytotoxicity.12 Nowadays, ionic liquid (IL) are

also becoming a subject of interest for the functionalization of

metal NPs due to their extraordinary physical, chemical and

biodegradable properties.13 Therefore, the study of the interac-

tion of IL–AuNPs to serum albumins for selective sensing of

amino acids could be critically signicant.
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C.G., India. E-mail: kallolkghosh@gmail.com; Tel: +91-771-2262583
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Thermodynamic investigation of the interaction
between ionic liquid functionalized gold
nanoparticles and human serum albumin for
selective determination of glutamine†
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The excellent biocompatible and monodispersed gold nanoparticles (AuNPs) functionalized by amino

based ionic liquid (IL) have been synthesized for the demonstration of their interaction with human

serum albumin (HSA). Amino based IL stabilizes the surface of AuNPs and provides a colorimetric sensor

platform. The size of synthesized IL–AuNPs was identified by use of transmission electron microscopy

(TEM) and dynamic light scattering (DLS) techniques. Molecular interaction of functionalized AuNPs with

HSA have been investigated using multispectroscopic techniques, such as UV-Vis, fluorescence and

Fourier transform infra-red (FT-IR) spectroscopy. The fluorescence and synchronous fluorescent

intensity together indicated that IL–AuNPs exhibits a strong ability to quench the intrinsic fluorescence

of HSA via a dynamic quenching mechanism. Moreover, the binding constant (Ka), Stern–Volmer

quenching constant (KSV) and different thermodynamic parameters, namely Gibb's free energy (DG),

enthalpy (DH) and entropy (DS) have been evaluated at different temperatures. This interactive study

focuses on the nature of surface modification of IL–AuNPs via HSA for selective detection of glutamine

(Glu) with a lower limit of detection of 0.67 nM in the linear range of 10–100 nM for Glu.

1. Introduction

Serum albumins are proteins found in blood plasma which

account for about 60% of the total protein corresponding to

a concentration of 42 g L�1 and are ultimately responsible for

about 80% of the osmotic pressure of blood.1–3 Both bovine

serum albumin (BSA) and human serum albumin (HSA) are

thiol containing proteins.4 HSA consists of 585 amino acids and

the main binding sites are located at hydrophobic cavities in

their subdomains, such as tryptophan (Trp-214) and tyrosine

(Tyr-411) residues.5 HSA has a tendency to interact with posi-

tively charged species due to its negative charges at pH 7.8 and

the isoelectronic point (pI) of HSA is found to be 4.9, hence it

shows roll on distribution, transportation and metabolism

functions in pharmaceuticals.5,6 HSA is considered as biode-

gradable and non-antigenic, hence, it is widely used for the

preparation of microsphere and nanosphere sized nano-

particles (NPs).7

Understanding the interaction of NPs with serum albumin is

an important aspect in nanobiology, nanomedicine and nano-

toxicology. The assembled HSA-NPs exhibits enhanced

permeability and retention effect (EPR effect), hence, it enables

too passive tumor targeting in cancer therapy.8 Additionally,

albumin molecules possess many functional groups which

helps them in binding to the surface of other bio-active ligands,

such as different amino acids found in human blood.7,9 Hence,

it is necessary to study the interaction ability of HSA towards

NPs as they may be a key for many bio-medical issues.

From past decades, NPs have been targeted as a novel and

innovative nanomaterials due to their unique properties and

potential applications with high chemical reactivity.8 There

nano size enables them to interact with other biomolecules,

drugs etc. making them applicable in areas such as catalysis or

microelectronics.10 Metal NPs are extensively used in thera-

peutic and diagnosis due to their excellent properties, such as

minimal size, high stability, large surface area, suspension

reactivity and tunable water solubility.11 Mostly, metal NPs

include gold (Au), silver (Ag), copper (Cu) and iron (Fe). Among

these, Au has been studied extensively in many elds, as optical

absorption study, self assembled monolayers, immunoassay

and resonance light scattering spectroscopy, due to their inert

and relatively less cytotoxicity.12 Nowadays, ionic liquid (IL) are

also becoming a subject of interest for the functionalization of

metal NPs due to their extraordinary physical, chemical and

biodegradable properties.13 Therefore, the study of the interac-

tion of IL–AuNPs to serum albumins for selective sensing of

amino acids could be critically signicant.
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Multi-spectroscopic monitoring of molecular
interactions between an amino acid-functionalized
ionic liquid and potential anti-Alzheimer's drugs†

Srishti Sharma,a Manoj Kumar Banjare,ab Namrata Singh,cf Jan Korábečný,de

Kamil Kuča*df and Kallol K. Ghosh *a

Inhibiting the formation of amyloid fibrils is a crucial step in the prevention of the human neurological

disorder, Alzheimer's disease (AD). Ionic liquid (IL) mediated interactions are an expedient approach that

exhibits inhibition effects on amyloid fibrils. In view of the beneficial role of ILs, in this work we have

explored complexation of anti-Alzheimer's drugs (i.e., tacrine and PC-37) and an amino acid-

functionalized IL [AIL (4-PyC8)]. Maintaining standard physiological conditions, the binding mechanism,

thermo-dynamical properties and binding parameters were studied by employing UV-vis, ûuorescence,

FTIR, 1H NMR, COSY and NOESY spectroscopy. The present investigation uncovers the fact that the

interaction of anti-Alzheimer's drugs with 4-PyC8 is mediated through H-bonding and van der Waals

forces. The Benesi–Hildebrand relation was used to evaluate the binding aünity and PC-37 showed the

highest binding when complexed with 4-PyC8. FTIR spectra showed absorption bands at 3527.98 cm�1

and 3527.09 cm�1 for the PC-37 + 4-PyC8 system which is quite promising compared to tacrine. 1H-

NMR experiments recorded deshielding for tacrine at relatively higher concentrations than PC-37. COSY

investigations suggest that anti-Alzheimer's drugs after complexation with 4-PyC8 show a 1 : 1 ratio. The

cross-peaks of the NOESY spectra involve correlations between anti-Alzheimer's drugs and AIL protons,

indicating complexation between them. The observed results indicate that these complexes are

expected to have a possible therapeutic role in reducing/inhibiting amyloid fibrils when incorporated into

drug formulations.

1. Introduction

In the last few decades, targeted drug delivery has become

a crucial issue in the bio-medical eld as it provides the unde-

niable advantage of minimizing the associated aer-effects of

drugs like psychotic illness, overstimulation and other

dysfunctions.1,2 Generally, drugs interact with surfactants, ionic

liquids (ILs), cyclodextrins and other carriers to promote their

controlled and specic delivery.3–5 Earlier ILs were recognized

only as better alternatives to volatile organic solvents with

superior properties.6 However, the better biodegradability and

non-toxic prole of functionalized ILs have attracted biochem-

ists, ecologists and medical scientists worldwide. Recent

studies conducted on ILs with incorporated functional groups

have proved their biological efficacy, inhibiting or enhancing

enzyme activities.7 Garcia et al. have studied such biodegrad-

able and amino acid-functionalized ILs (AILs), which possess

a superior surface activity and a very low critical micelle

concentration (CMC).8 Functionalization of ILs with amide

groups leads to the elevation of their thermal stability and

enhancement of their self-aggregation properties due to the

elongation of the alkyl chain and escalated antimicrobial

activity. Recently, our research group has reported the synthesis

of a series of unique ILs derived from an amphiphilic pyr-

idinium oxime moiety, which were examined on the grounds of

biodegradability using a closed bottle test.9 In addition to the

aforementioned interesting properties, reports also evidence

ILs' remarkable inhibitory effects for amyloid brils (nearly
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A B S T R A C T

To study the influence of fireworks in atmospheric aerosols and their effect on health during the extreme fire-
work days, fireworks tracer metals and carbonaceous species in size-distributed aerosols in the lower tropo-
sphere at Raipur in eastern central India were investigated during the 2018 Deepawali festival. Aerosol samples
were collected, before Deepawali period (BDP, n = 5), during Deepawali period (DDP, n = 5) and after
Deepawali period (ADP, n = 5). Bimodal size-distribution with intense fine mode peak was found for Na during
DDP. Bimodal distribution with fine mode intense peak was found for K during DDP. The bimodal size dis-
tribution of K was found common for other events because of biomass burning emissions, whereas high intense
peak during DDP indicated mixed sources from biomass burning and fireworks. During DDP, K and Ca were well
correlated (r2 = 0.93) together. Strong metal-metal correlations were found between the following pairs, Zn–Fe,
Cu–Fe and Cu–Ca, which indicated the similar firecrackers burning source. The atmospheric aging of aerosols
was also found significantly high during fireworks days. Aging of aerosols were higher because of heterogeneous
reactions of SO2 and NOx on aerosols directly emitted from fireworks. The observed high values of inhalation
dose of elemental carbon during DDP period imposed higher risk of respiratory diseases. This study has provided
carbonaceous fractions composition data as a tool to detect the aging processes of fireworks in ultra-fine, fine
and coarse mode particles during the extreme firework days. Inhalation doses were calculated to establish po-
tential influence on human health.

1. Introduction

Atmospheric aerosols released from firecrackers burning in special
occasion or festival time around the world have acquired greater at-
tention such as Guy Fawkes night in the United Kingdom (Allan et al.,
2010), Deepawali festival in India, Lantern festival in China, New Year's
celebration in United States, Firecrackers festival of Taiwan, Maltese
archipelagos festas celebration and Las Fallas celebration of Spain
(Moreno et al., 2007; Wang et al., 2007; Camilleri and Vella, 2010; Do
et al., 2012; Nirmalkar et al., 2016; Li et al., 2017). In spite of eye-
catching colorful visual appearance in the sky with the continuous
sound of detonation of firecrackers, this short-term emission, results in
large airborne gaseous as well as particle pollutants in the troposphere
(Pongpiachan et al., 2017; Bencardino et al., 2018). This emission leads
to serious environmental implications, which results in the deteriora-
tion of health quality and life expectancy. For instance, due to severe

airborne pollution in China, the government has declared a ban on
manufacturing, sales and bursting of firecrackers in some cities from
1993 to 2006 to overcome such situations (Han et al., 2007). In New
Delhi worst atmospheric condition was observed during November
2017, because of sudden rise in particulate matters due to local as well
as transported pollutants, which reduced the visibility to less than 50 m,
and people faced health problems like coughing, eyes watering, diffi-
culties in breathing and headaches. Apropos to the above government
declared a health emergency in Delhi during November 2017 (Terry
et al., 2018). Conticini et al. (2020) conducted a correlation-based
study between the fatality rate of Severe Acute Respiratory Syndrome
CoronaVirus 2 (SARS-CoV2) and the level of atmospheric pollution.
They reported study site with high atmospheric pollution were having
high fatality rate in the people suffering from SARS-CoV2 viral infec-
tion.

Carbonaceous aerosols have drawn greater attentions of researchers

https://doi.org/10.1016/j.apr.2020.04.009
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A B S T R A C T

To study the influence of fireworks in atmospheric aerosols and their effect on health during the extreme fire-
work days, fireworks tracer metals and carbonaceous species in size-distributed aerosols in the lower tropo-
sphere at Raipur in eastern central India were investigated during the 2018 Deepawali festival. Aerosol samples
were collected, before Deepawali period (BDP, n = 5), during Deepawali period (DDP, n = 5) and after
Deepawali period (ADP, n = 5). Bimodal size-distribution with intense fine mode peak was found for Na during
DDP. Bimodal distribution with fine mode intense peak was found for K during DDP. The bimodal size dis-
tribution of K was found common for other events because of biomass burning emissions, whereas high intense
peak during DDP indicated mixed sources from biomass burning and fireworks. During DDP, K and Ca were well
correlated (r2 = 0.93) together. Strong metal-metal correlations were found between the following pairs, Zn–Fe,
Cu–Fe and Cu–Ca, which indicated the similar firecrackers burning source. The atmospheric aging of aerosols
was also found significantly high during fireworks days. Aging of aerosols were higher because of heterogeneous
reactions of SO2 and NOx on aerosols directly emitted from fireworks. The observed high values of inhalation
dose of elemental carbon during DDP period imposed higher risk of respiratory diseases. This study has provided
carbonaceous fractions composition data as a tool to detect the aging processes of fireworks in ultra-fine, fine
and coarse mode particles during the extreme firework days. Inhalation doses were calculated to establish po-
tential influence on human health.

1. Introduction

Atmospheric aerosols released from firecrackers burning in special
occasion or festival time around the world have acquired greater at-
tention such as Guy Fawkes night in the United Kingdom (Allan et al.,
2010), Deepawali festival in India, Lantern festival in China, New Year's
celebration in United States, Firecrackers festival of Taiwan, Maltese
archipelagos festas celebration and Las Fallas celebration of Spain
(Moreno et al., 2007; Wang et al., 2007; Camilleri and Vella, 2010; Do
et al., 2012; Nirmalkar et al., 2016; Li et al., 2017). In spite of eye-
catching colorful visual appearance in the sky with the continuous
sound of detonation of firecrackers, this short-term emission, results in
large airborne gaseous as well as particle pollutants in the troposphere
(Pongpiachan et al., 2017; Bencardino et al., 2018). This emission leads
to serious environmental implications, which results in the deteriora-
tion of health quality and life expectancy. For instance, due to severe

airborne pollution in China, the government has declared a ban on
manufacturing, sales and bursting of firecrackers in some cities from
1993 to 2006 to overcome such situations (Han et al., 2007). In New
Delhi worst atmospheric condition was observed during November
2017, because of sudden rise in particulate matters due to local as well
as transported pollutants, which reduced the visibility to less than 50 m,
and people faced health problems like coughing, eyes watering, diffi-
culties in breathing and headaches. Apropos to the above government
declared a health emergency in Delhi during November 2017 (Terry
et al., 2018). Conticini et al. (2020) conducted a correlation-based
study between the fatality rate of Severe Acute Respiratory Syndrome
CoronaVirus 2 (SARS-CoV2) and the level of atmospheric pollution.
They reported study site with high atmospheric pollution were having
high fatality rate in the people suffering from SARS-CoV2 viral infec-
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A KBr-impregnated paper substrate as a sample
probe for the enhanced ATR-FTIR signal strength of
anionic and non-ionic surfactants in an aqueous
medium†

Ramsingh Kurrey,*a Manas Kanti Deb, *a Kamlesh Shrivas, a Jayant Nirmalkar,b

Bhupendra Kumar Sen,c Mithlesh Mahilanga and Vikas Kumar Jaind

Herein, we report a KBr-impregnated paper substrate as a sample probe to enhance the attenuated total

reflection-Fourier transform infrared (ATR-FTIR) signal strength of anionic surfactants (AS) and non-ionic

surfactants (NS) in an aqueous solution. The mechanism for the sensing of AS and NS is based on the

strong interaction of surfactants with the silicate groups (SiO4
4�) of the KBr-impregnated paper

substrate. The role of SiO4
4� on the surface of the paper is to enhance the adsorption of AS and NS,

resulting in improved IR signal intensities for the target analytes. The improved signal intensity at

1253 cm�1 (SO4
2�, symmetric stretching) for AS and 1114 cm�1 (C–O–C, stretching vibration) for NS

were selected for quantification. SEM-EDX was employed to determine the elemental compositions of

pre- and post-adsorbed AS and NS on glass fibre filter paper (GFF). The linear range for the

determination of AS and NS was 10–100 mg L�1 with a method detection limit (MDL) of 4 mg L�1 and

method quantification limit (MQL) of 12 mg L�1. The good relative recovery of 71.4–109.7% and the

interference studies showed the selectivity of the method for the determination of AS and NS in

environmental water and commodity samples. The advantages of this method include its cost-

effectiveness, enhanced sensitivity, disposability and accessibility of the paper substrate.

Introduction

Surfactants are surface active compounds that reduce the

surface tension between two interfaces, and thus used as

detergents, foaming agents, dispersants, emulsiers and

wetting agents.1 Surfactants are generally amphiphilic in

nature, containing both hydrophobic tail (water-insoluble) and

hydrophilic head (water-soluble) groups. Based on their char-

acteristic behavior, these compounds can be classied as

anionic, cationic, non-ionic and amphoteric surfactants.

Anionic surfactants (AS) are comprised of molecules such as

soap (aliphatic carboxylic acid), alkyl sulphates, alkyl sulfo-

nates, and alkyl benzene sulfonates. Non-ionic surfactants

contain no charged groups and can be used to separate grease

from clothes, such as household cleaners and dish soap.2

Furthermore, mixed surfactant systems oen also show syner-

gistic behavior such as low critical micelle concentration (CMC)

and surface-interfacial tension, resulting in a reduction in the

total amount of surfactant used in a particular application,

which consequently reduces both their cost and environmental

impact.3 The entry of surfactants into the human body can

disrupt the activity of enzymes and normal physiological func-

tions.4 An earlier work reported that the absorption of anionic

and non-ionic surfactants such as linear alkyl benzene sulfo-

nate (LABS) and alkylphenol ethoxylate, respectively, through

the skin can cause irritation, liver damage and other chronic

symptoms.5,6 Therefore, the determination of AS and NS in

different water (river water, raw water, and sewage water) and

commodity samples is important to prevent the entry of these

surfactants into the water supply network.

Several spectrophotometric methods using active substances

such as methylene blue, disulphine blue, cobalt thiocyanate

and bismuth have been reported for the determination of AS

and NS in a variety of samples.7,8 These methods are based on

the formation of an ion-pair association complex between

surfactants and dyes. The ion-pair complex is then extracted

with a toxic solvent such as chloroform, benzene and toluene,
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Herein, we report a KBr-impregnated paper substrate as a sample probe to enhance the attenuated total

reflection-Fourier transform infrared (ATR-FTIR) signal strength of anionic surfactants (AS) and non-ionic

surfactants (NS) in an aqueous solution. The mechanism for the sensing of AS and NS is based on the

strong interaction of surfactants with the silicate groups (SiO4
4�) of the KBr-impregnated paper

substrate. The role of SiO4
4� on the surface of the paper is to enhance the adsorption of AS and NS,

resulting in improved IR signal intensities for the target analytes. The improved signal intensity at

1253 cm�1 (SO4
2�, symmetric stretching) for AS and 1114 cm�1 (C–O–C, stretching vibration) for NS

were selected for quantification. SEM-EDX was employed to determine the elemental compositions of

pre- and post-adsorbed AS and NS on glass fibre filter paper (GFF). The linear range for the

determination of AS and NS was 10–100 mg L�1 with a method detection limit (MDL) of 4 mg L�1 and

method quantification limit (MQL) of 12 mg L�1. The good relative recovery of 71.4–109.7% and the

interference studies showed the selectivity of the method for the determination of AS and NS in

environmental water and commodity samples. The advantages of this method include its cost-

effectiveness, enhanced sensitivity, disposability and accessibility of the paper substrate.

Introduction

Surfactants are surface active compounds that reduce the

surface tension between two interfaces, and thus used as

detergents, foaming agents, dispersants, emulsiers and

wetting agents.1 Surfactants are generally amphiphilic in

nature, containing both hydrophobic tail (water-insoluble) and

hydrophilic head (water-soluble) groups. Based on their char-

acteristic behavior, these compounds can be classied as

anionic, cationic, non-ionic and amphoteric surfactants.

Anionic surfactants (AS) are comprised of molecules such as

soap (aliphatic carboxylic acid), alkyl sulphates, alkyl sulfo-

nates, and alkyl benzene sulfonates. Non-ionic surfactants

contain no charged groups and can be used to separate grease

from clothes, such as household cleaners and dish soap.2

Furthermore, mixed surfactant systems oen also show syner-

gistic behavior such as low critical micelle concentration (CMC)

and surface-interfacial tension, resulting in a reduction in the

total amount of surfactant used in a particular application,

which consequently reduces both their cost and environmental

impact.3 The entry of surfactants into the human body can

disrupt the activity of enzymes and normal physiological func-

tions.4 An earlier work reported that the absorption of anionic

and non-ionic surfactants such as linear alkyl benzene sulfo-

nate (LABS) and alkylphenol ethoxylate, respectively, through

the skin can cause irritation, liver damage and other chronic

symptoms.5,6 Therefore, the determination of AS and NS in

different water (river water, raw water, and sewage water) and

commodity samples is important to prevent the entry of these

surfactants into the water supply network.

Several spectrophotometric methods using active substances

such as methylene blue, disulphine blue, cobalt thiocyanate

and bismuth have been reported for the determination of AS

and NS in a variety of samples.7,8 These methods are based on

the formation of an ion-pair association complex between

surfactants and dyes. The ion-pair complex is then extracted

with a toxic solvent such as chloroform, benzene and toluene,
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Review

Biogenic secondary organic aerosols: A review on formation

mechanism, analytical challenges and environmental impacts

Mithlesh Mahilang, Manas Kanti Deb*, Shamsh Pervez

School of Studies in Chemistry, Pandit Ravishankar Shukla University, Raipur, Chhattisgarh, 492010, India

h i g h l i g h t s g r a p h i c a l a b s t r a c t

� The BSOA exhibit distinct day and

nighttime formation mechanism.

� Analytical advancements and their

ability to examine SOA are compiled

and compared.

� SOA can cause significantly enhanced

radiating forcing.

� Anthropogenic gaseous pollutants

have strong influence over BSOA

formation.

� Meteorological variables can effec-

tively control BSOA formation.

a r t i c l e i n f o

Article history:
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Handling Editor: R Ebinghaus

Keywords:

Biogenic secondary organic aerosols
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Cloud condensation nuclei

Tracers

a b s t r a c t

The review initiates with current state of information on the atmospheric reaction mechanism of

biogenic volatile organic compounds (BVOCs) and its fate in the atmosphere. The plants release BVOCs,

i.e., isoprene, monoterpenes, and sesquiterpenes, which form secondary organic aerosols (SOA) upon

oxidation. These oxidation reactions are primarily influenced by solar radiations along with other

meteorological parameters viz.; temperature and relative humidity, therefore, the chemistry behind SOA

formation is different during day than the night time. The review throws light upon the day and

nighttime formation mechanism of SOA, recent advancements in the analytical techniques available for

the measurements, and its impact on the environment. Studies have revealed that day time SOA for-

mation is dominated by OH and O3, however, NOx initiated SOA production is dominated during night.

The formation mechanism addresses that the gaseous products of VOCs are firstly formed and then

partitioned over the pre-existing particles. New particle formation and biomass-derived aerosols are

found to be responsible for enhanced SOA formation. 2-Dimensional gas chromatography-mass spec-

trometer (2D-GC/MS) is observed to be best for the analysis of organic aerosols. Radiative forcing (RF)

SOA is observed to be a useful parameter to evaluate the environmental impacts of SOA and reviewed

studies have shown mean RF in the ranges of �0.27 to þ0.20 W m�2.

© 2020 Elsevier Ltd. All rights reserved.
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a b s t r a c t

The review initiates with current state of information on the atmospheric reaction mechanism of

biogenic volatile organic compounds (BVOCs) and its fate in the atmosphere. The plants release BVOCs,

i.e., isoprene, monoterpenes, and sesquiterpenes, which form secondary organic aerosols (SOA) upon

oxidation. These oxidation reactions are primarily influenced by solar radiations along with other

meteorological parameters viz.; temperature and relative humidity, therefore, the chemistry behind SOA

formation is different during day than the night time. The review throws light upon the day and

nighttime formation mechanism of SOA, recent advancements in the analytical techniques available for

the measurements, and its impact on the environment. Studies have revealed that day time SOA for-

mation is dominated by OH and O3, however, NOx initiated SOA production is dominated during night.

The formation mechanism addresses that the gaseous products of VOCs are firstly formed and then

partitioned over the pre-existing particles. New particle formation and biomass-derived aerosols are

found to be responsible for enhanced SOA formation. 2-Dimensional gas chromatography-mass spec-

trometer (2D-GC/MS) is observed to be best for the analysis of organic aerosols. Radiative forcing (RF)

SOA is observed to be a useful parameter to evaluate the environmental impacts of SOA and reviewed

studies have shown mean RF in the ranges of �0.27 to þ0.20 W m�2.

© 2020 Elsevier Ltd. All rights reserved.
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A B S T R A C T

Today, more attention is given towards the design and development of flexible printed electronics and sensor for
a wide range of applications using conducting nanomaterials (NMs) as functional material. In this review, we
discussed the general synthesis methods of NMs, preparation of conducting nano-ink, techniques for impreg-
nation of NMs on substrates, and activation of conductive surface. Moreover, NMs functionalized substrate is
designed as per the requirement of applications such as electronic circuit, solar cells, wearable devices, touch
pad etc., and also as a flexible electrode in electrochemical analysis of chemical substances in variety of samples.
Additionally, the flexible devices are inexpensive, portable, lightweight, reduction of waste materials, and design
the device as per necessity of the market.

1. Introduction

The “nano” term is originated from the Greek word and meaning is
“small”. The placement of term in metric scale is 1 nm (10–9 m), which
is not visible by the naked eye. On this scale, substances with at least
one lateral dimensions ranging between 1 and 100 nm are typically
known as a nanostructured material and offering specific name such as
“nanoparticles, nanotubes, nanorods, nanofibers, nanoplates etc., ac-
cording to structural and dimensional evolution of materials [1]. These
nanostructured materials have property of quantum effects due to the
discontinuous behavior of localized electrons in atom and phenomenon
is used for biomedical and analytical applications. Moreover, due to the
high surface to volume ratio of nanomaterials (NMs), they are ex-
tensively employed in electronic industry for the development of con-
ductive functional materials for electronic applications [2–6].

Fundamental research and the development in science and tech-
nology mainly comprises of cost reduction, waste management, and
well being of human. Even now the electronic devices are being pro-
duced by expensive material with low capacity and turn out a very high
wastage of materials. Recently, scientists from research institutes and
industries have been given considerable attention towards the ad-
vancement and use of conducting nanomaterials for electronic

applications [7–9]. Thus, ink made of conducting nanomaterials have
better possibilities for producing low cost, lightweight, stable, and ea-
sily accessible electronics [10].

Organometallic compounds [11], metal precursors [12] and metal
NMs [13,14] are mainly used for the preparation of conducting ink. To
date, many metals NMs such as gold (Au) [15,16], silver (Ag)
[13,17–19], copper (Cu) [20–25], carbon and graphene [17, 26–29] are
frequently employed because of their good electronic conductivity, high
stability as well as cost-effective and eco-friendly which provide them
potentials for commercial applications. For such reasons, noble metals
have been widely used for the synthesis of conducting ink [30,31]. In
addition, different metal oxide like vanadium oxide (V2O5) [32], nickel
oxide (NiO) [33] and indium tin oxide (ITO) etc. [34] have been also
investigated for the preparation of conducting ink. One additional
characteristic of NMs is that the melting point reduces the size of ma-
terials due to the high surface energy; and therefore, annealing or
sintering process helps in forming a dense layer of NMs on the solid
surface. Moreover, mixing or hybridization of two or several appro-
priate nanomaterials in controlled manner also enhances electronic
conductivity and stability of nanomaterials to fabricate on the different
substrates for numerous applications. In this review article, we have
summarize the different synthesis processes of conducting NMs,

https://doi.org/10.1016/j.microc.2020.104944
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Here, we report an ultrasonic-assisted extraction (UAE) of phytochemicals from bark, leaves, sepals, fruits, and

seeds of Dillenia pentagyna (Roxb) using different organic solvents such as chloroform, ethanol, and n-hexane.

The preliminary phytochemical screening results showed that the ethanolic extract is enriched with phenolics,

flavonoids, tannin, saponin, alkaloid, and terpenoids. The profiling of phytochemicals is carried out employing

UV–Vis and Fourier-transform infrared (FTIR) spectroscopy analyses. The higher amount of phenolic compounds

obtained in the ethanolic extract of bark and leaves as compared to other parts of the plant. Consequently, a

higher amount of total flavonoid compounds unveiled in the bark of targeted species. The ethanolic extract of

bark and leaves showed good free radical scavenging activity using DPPH with inhibition percentage of

90.58 ± 1.89% and 76.46 ± 1.58%, respectively, in comparison to standard ascorbic acid at 10 μg/mL. Moreover,

the half-maximal inhibitory concentration (IC50) value of bark and leaves are 5.64 and 6.54 μg/mL, respectively, in

comparison to standard ascorbic acid. With the best of our knowledge, it is the first report pertaining to charac-

terization and quantification of phenols and flavonoids as well as the investigation of the medicinal property in

D. pentagyna.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

There are about 300,000 plant species whose phytochemicals with

diverse structures and properties are elucidated [1]. These phytochem-

icals are divided into two major categories, firstly primary metabolites

such as carbohydrates, lipids, proteins; and secondly, secondary metab-

olites like alkaloids, terpenoids, and phenolic compounds. The primary

metabolites are responsible for the growth and development of plants;

whereas secondary metabolites play an important role in defense

mechanisms against the environmental pollutants, insects, and other

foreign threats to the plant [2]. Among, these phenolic compounds

and flavonoids are considered to be a very important class of biomole-

cules having a significant medicinal property for the human being. The

basic structure of phenolic compounds (gallic acid, caffeic acid, ferulic

acid, protocatechuic acid, and coumaric acid) consists of a phenolic

(C6H5OH) ring, the carboxylic acid (-COOH) and hydroxyl groups (-

OH). Moreover, flavonoids are polyphenols that contain at least two

phenolic rings and further categorized into different sub-class such as

flavonols, flavonones, flavones, flavanolols, flavan-3-o1s, and

isoflavones [3–5]. The antioxidant activity of phenolic compounds and

flavonoids is directly proportional to the presence of the hydroxyl (-

OH) group in the sample. Further, the positions of hydroxyl groups

also affect the ability of free radical scavenging activity [6,7]. The pheno-

lic compounds have already been shown many pharmacological activi-

ties such as antimicrobial, antioxidants, anticancer, and antidiabetic

[8–10].

Nowadays, the entry of toxic substances through food and drinking

water generates free radicals which induce several diseases in the

human body. It is due to the free radicals of reactive oxygen species at-

tack on fatty acids, DNA, proteins, lipids, and initiate a rapid destructive

chain reaction to damage the cell membranes [11]. The phenolic com-

pounds and flavonoids play a significant role in preventing the damage

caused by free radicals [12,13]. Thus, the characterization and determi-

nation of phytochemicals such as phenolic compounds and flavonoids

in plant samples are essential to know the mechanism of these com-

pounds against various biological activities. Here, different plant parts

of Dillenia pentagyna (Roxb.) is chosen for the extraction and determi-

nation of bioactive components, and free radical scavenging activity of

phenolic compounds and flavonoids is investigated.
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⁎ Corresponding author.

E-mail address: kshrivas@gmail.com (K. Shrivas).

https://doi.org/10.1016/j.saa.2020.118717

1386-1425/© 2020 Elsevier B.V. All rights reserved.

Contents lists available at ScienceDirect

Spectrochimica Acta Part A: Molecular and Biomolecular

Spectroscopy
j ourna l homepage: www.e lsev ie r .com/ locate /saa

ali06fiza@gmail.com
Typewritten text
1100



CdTe QD-based inhibition and reactivation assay of
acetylcholinesterase for the detection of
organophosphorus pesticides†

Jyoti Korram,a Lakshita Dewangan,a Indrapal Karbhal,a Rekha Nagwanshi,b

Sandeep K. Vaishanav,ac Kallol K. Ghosh a and Manmohan L. Satnami *a

An enzyme immobilized glutathione (GSH)-capped CdTe quantum dot (QD)-based fluorescence assay has

been developed for monitoring organophosphate pesticides. In principle, GSH-capped CdTe QDs exhibit

higher sensitivity towards H2O2 produced from the active enzymatic reaction of acetylcholinesterase

(AChE) and choline oxidase (CHOx), which results in the fluorescence (FL) “turn-oû” of the GSH-capped

CdTe QDs. A “turn-on” FL of the CdTe QDs at 520 nm was recovered in the presence of

organophosphate (OP). The FL changes of the GSH-capped CdTe QD/AChE/CHOx biosensor reasonably

correspond to the amount of OP pesticides. The detection limit of the CdTe/AChE/CHOx biosensor

towards paraoxon, dichlorvos, malathion and triazophos was 1.62 � 10�15 M, 75.3 � 10�15 M, 0.23 �

10�9 M and 10.6 � 10�12 M, respectively. The GSH-capped CdTe QDs/AChE/CHOx biosensor was

applied as a FL nanoprobe for assaying the enzymatic activity of AChE. The inhibited AChE was

reactivated up to 94% using pyridine oximate (2-PyOx�), and functionalized pyridinium oximates (4-

C12PyOx� and 4-C18PyOx�) of varying chain lengths. It was found that the reactivation potency of the

tested oximes varied with the chain length of the oximes. This biosensing system oûers the promising

beneüt for the determination of the OP pesticides in food, water and environmental samples.

Introduction

In the current scenario, the determination of acetylcholines-

terase (AChE) activity is of paramount importance due to

pharmacological and toxicological concerns.1 AChE is the major

enzyme that hydrolyzes acetylcholine, a key neurotransmitter

for synaptic transmission, into acetic acid and choline. Mild

inhibition has been shown to have therapeutic relevance in

Alzheimer's disease (AD), myasthenia gravis, and glaucoma

among others.2,3 In contrast, the strong inhibition of AChE can

lead to cholinergic poisoning.4 To combat this, AChE reac-

tivators have been developed to remove the offending AChE

inhibitors, restoring acetylcholine levels to normal.5,6 It is really

challenging to design a nanoprobe for monitoring AChE activity

in the presence of reversible (carbamate, acridine) and irre-

versible (organophosphorus) inhibitors. The probe reported

thus far can determine the inhibition7 of AChE, and is limited to

monitoring percentage reactivation of organophosphorus-

inhibited enzyme.

With high sensitivity and simplication, uorescence-based

sensors have been widely applied as one of the most commonly

used sensing candidates for environmental monitoring,8 food

safety9 and quality control.10 Quite recently, many optical11–13

and electrochemical14–16 methods/biosensors have been applied

to determine pesticide residues in food samples. Various kinds

of materials have been widely employed for the fabrication of

a uorescence (FL) sensing platform, including uorescent

dyes,17 semiconductor nanomaterials,18 metal nano-

materials,19,20 carbon quantum dots (CQD),21 and rare earth

materials.22 It is also very critical to design a proper recognition

unit that can be combined with the FL probe for responding to

the uorescent “turn-off”, “turn-on”, or “ratiometric” signal.

Carbon quantum dots have been extensively investigated for

probing AChE and the detection of organophosphorus (OP)

pesticides.23–25 We have developed a FRET-based CQD–AuNP

system for the detection of pesticides, along with monitoring

the inhibition and reactivation of AChE.26

Biosensors based on CdTe QDs have been developed due to

their unique electronic and optical properties, such as their

broad absorption spectra, narrow and symmetric emission

bands, less environmental sensitivity, and high quantum

yield.27–32 These advantages of the CdTe QDs in the narrow

emission band have enabled the sensitive detection of trace
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organophosphorus pesticides†

Jyoti Korram,a Lakshita Dewangan,a Indrapal Karbhal,a Rekha Nagwanshi,b

Sandeep K. Vaishanav,ac Kallol K. Ghosh a and Manmohan L. Satnami *a

An enzyme immobilized glutathione (GSH)-capped CdTe quantum dot (QD)-based fluorescence assay has

been developed for monitoring organophosphate pesticides. In principle, GSH-capped CdTe QDs exhibit

higher sensitivity towards H2O2 produced from the active enzymatic reaction of acetylcholinesterase

(AChE) and choline oxidase (CHOx), which results in the fluorescence (FL) “turn-oû” of the GSH-capped

CdTe QDs. A “turn-on” FL of the CdTe QDs at 520 nm was recovered in the presence of

organophosphate (OP). The FL changes of the GSH-capped CdTe QD/AChE/CHOx biosensor reasonably

correspond to the amount of OP pesticides. The detection limit of the CdTe/AChE/CHOx biosensor

towards paraoxon, dichlorvos, malathion and triazophos was 1.62 � 10�15 M, 75.3 � 10�15 M, 0.23 �

10�9 M and 10.6 � 10�12 M, respectively. The GSH-capped CdTe QDs/AChE/CHOx biosensor was

applied as a FL nanoprobe for assaying the enzymatic activity of AChE. The inhibited AChE was

reactivated up to 94% using pyridine oximate (2-PyOx�), and functionalized pyridinium oximates (4-

C12PyOx� and 4-C18PyOx�) of varying chain lengths. It was found that the reactivation potency of the

tested oximes varied with the chain length of the oximes. This biosensing system oûers the promising

beneüt for the determination of the OP pesticides in food, water and environmental samples.

Introduction

In the current scenario, the determination of acetylcholines-

terase (AChE) activity is of paramount importance due to

pharmacological and toxicological concerns.1 AChE is the major

enzyme that hydrolyzes acetylcholine, a key neurotransmitter

for synaptic transmission, into acetic acid and choline. Mild

inhibition has been shown to have therapeutic relevance in

Alzheimer's disease (AD), myasthenia gravis, and glaucoma

among others.2,3 In contrast, the strong inhibition of AChE can

lead to cholinergic poisoning.4 To combat this, AChE reac-

tivators have been developed to remove the offending AChE

inhibitors, restoring acetylcholine levels to normal.5,6 It is really

challenging to design a nanoprobe for monitoring AChE activity

in the presence of reversible (carbamate, acridine) and irre-

versible (organophosphorus) inhibitors. The probe reported

thus far can determine the inhibition7 of AChE, and is limited to

monitoring percentage reactivation of organophosphorus-

inhibited enzyme.

With high sensitivity and simplication, uorescence-based

sensors have been widely applied as one of the most commonly

used sensing candidates for environmental monitoring,8 food

safety9 and quality control.10 Quite recently, many optical11–13

and electrochemical14–16 methods/biosensors have been applied

to determine pesticide residues in food samples. Various kinds

of materials have been widely employed for the fabrication of

a uorescence (FL) sensing platform, including uorescent

dyes,17 semiconductor nanomaterials,18 metal nano-

materials,19,20 carbon quantum dots (CQD),21 and rare earth

materials.22 It is also very critical to design a proper recognition

unit that can be combined with the FL probe for responding to

the uorescent “turn-off”, “turn-on”, or “ratiometric” signal.

Carbon quantum dots have been extensively investigated for

probing AChE and the detection of organophosphorus (OP)

pesticides.23–25 We have developed a FRET-based CQD–AuNP

system for the detection of pesticides, along with monitoring

the inhibition and reactivation of AChE.26

Biosensors based on CdTe QDs have been developed due to

their unique electronic and optical properties, such as their

broad absorption spectra, narrow and symmetric emission

bands, less environmental sensitivity, and high quantum

yield.27–32 These advantages of the CdTe QDs in the narrow

emission band have enabled the sensitive detection of trace
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An enzyme immobilized glutathione (GSH)-capped CdTe quantum dot (QD)-based fluorescence assay has

been developed for monitoring organophosphate pesticides. In principle, GSH-capped CdTe QDs exhibit

higher sensitivity towards H2O2 produced from the active enzymatic reaction of acetylcholinesterase

(AChE) and choline oxidase (CHOx), which results in the fluorescence (FL) “turn-oû” of the GSH-capped

CdTe QDs. A “turn-on” FL of the CdTe QDs at 520 nm was recovered in the presence of

organophosphate (OP). The FL changes of the GSH-capped CdTe QD/AChE/CHOx biosensor reasonably

correspond to the amount of OP pesticides. The detection limit of the CdTe/AChE/CHOx biosensor

towards paraoxon, dichlorvos, malathion and triazophos was 1.62 � 10�15 M, 75.3 � 10�15 M, 0.23 �

10�9 M and 10.6 � 10�12 M, respectively. The GSH-capped CdTe QDs/AChE/CHOx biosensor was

applied as a FL nanoprobe for assaying the enzymatic activity of AChE. The inhibited AChE was

reactivated up to 94% using pyridine oximate (2-PyOx�), and functionalized pyridinium oximates (4-

C12PyOx� and 4-C18PyOx�) of varying chain lengths. It was found that the reactivation potency of the

tested oximes varied with the chain length of the oximes. This biosensing system oûers the promising

beneüt for the determination of the OP pesticides in food, water and environmental samples.

Introduction

In the current scenario, the determination of acetylcholines-

terase (AChE) activity is of paramount importance due to

pharmacological and toxicological concerns.1 AChE is the major

enzyme that hydrolyzes acetylcholine, a key neurotransmitter

for synaptic transmission, into acetic acid and choline. Mild

inhibition has been shown to have therapeutic relevance in

Alzheimer's disease (AD), myasthenia gravis, and glaucoma

among others.2,3 In contrast, the strong inhibition of AChE can

lead to cholinergic poisoning.4 To combat this, AChE reac-

tivators have been developed to remove the offending AChE

inhibitors, restoring acetylcholine levels to normal.5,6 It is really

challenging to design a nanoprobe for monitoring AChE activity
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Abstract

To utilize the nanomaterials as an effective carrier for the drug delivery applications, it is important to study the interaction

between nanomaterials and drug or biomolecules. In this study GSH functionalized Mn2+-doped CdTe/ZnS QDs has been

utilized as a model nanomaterial due to its high luminescence property. Folic acid (FA) gradually quenches the FL of GSH

functionalized Mn2+ − doped CdTe/ZnS QDs. The Stern-Volmer quenching constant (Ksv), binding constant (Ks) and effective

quenching constant (Ka) for the FA-QDs system is calculated to be 1.32 × 105 M−1, 1.92 × 105 and 0.27 × 105 M−1, respectively

under optimized condition (Temp. 300 K, pH 8.0, incubation time 40 min.). The effects of temperature, pH, and incubation time

on FA-QDs system have also been studied. Statistical analysis of the quenched FL intensity versus FA concentration revealed a

linear range from 1 × 10−7 to 5.0 × 10−5 for FA detection. The LOD of the current nano-sensor for FA was calculated to be

0.2 μM. The effect of common interfering metal ions and other relevant biomolecules on the detection of FA (12.0 μM) have also

been investigated. L-cysteine and glutathione displayedmoderate effect on FA detection. Similarly, the commonmetal ions (Na+,

K+, Ca2+ andMg2+) produced minute interference while Zn2+Cu2+ and Fe3+ exert moderate interference. Toxic metal ions (Hg2+

and Pb2+) produced severe interferences in FA detection.

Keywords Mn2+ − doped CdTe/ZnSQDs . Detection of folic acid . LOD . Fluorescence quenching

Introduction

Folic acid (FA) is an essential biomolecule comprised of a

pterin heterocycle, a p-aminobenzoyl moiety, and of L-

glutamic acid. FA, also known as folate, folacin, or vitamin

B9, can advance the red platelets and is recognized as an anti-

anemia element [1]. Due to essential role of folate in DNA

biosynthesis, requirements for this vitamin rises significantly

during rapid cell growth of the embryo [2]. In vivo, FA is

reduced on the pterin ring at 5, 6, 7 and 8th positions by

dihydrofolate reductase to produce biologically active

tetrahydrofolate (THF) [3]. THF and its subordinates are co-

factors in single carbon exchange reaction and are required in

the biosynthesis of purines, thymidylate, and various amino

acids [4, 5]. Human unable to produce folate denovo and

depend completely on their diet to avail this vitamin [6].

Folate nutritional status is reliant on intake with food and

supplements, and on the bioavailability of the different

ingested forms [7]. Since FA is crucial for the proper func-

tioning of various physiological processes in humans, it is

vital to design simple, selective and sensitive techniques to

detect folic acid in biological system.

During the previous decades, semiconductor nanocrystals

(quantum dabs, QDs) have gained incredible interest because

of their exceptional optical and electronic properties, originat-

ing from their substantial surface-to volume ratio and confine-

ment effect, and have demonstrated to be promising in various

applications including biological markers [8–14], light-

emitting diodes [15, 16] or solar cells [17]. One essential sub-

group of QDs are those doped with a small extent of dopants

to change their optical, electronic and magnetic properties for

different desired applications [18–20]. These doped QDs
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A B S T R A C T   

The scienti昀椀c and technological applications of one of the nanomaterials viz.; carbon dot (C-dots), having 
extraordinary properties, is becoming an emerging and ongoing research area in recent times. In the present 
study, we have evaluated the effectiveness of C-dots in reducing arsenic (As) toxicity by analyzing physiological, 
biochemical and molecular parameters in Cicer arietinum L. The results revealed that As decreased the germi-
nation rate, growth, biomass, and membrane stability of the cell to a signi昀椀cant extent. Further, As was taken up 
by the growing seeds which eventually caused cell death. Levels of reactive oxygen species (ROS), stress markers 
(malondialdehyde), activities of defensive enzymes (glutathione-S-transferase and pyrroline-5-carboxylate syn-
thetase) and non-enzymatic antioxidant contents (proline and glutathione) were increased under As stress. 
Moreover, As treatment resulted in the up-regulation of expressions of NADPH oxidase and defense-related genes 
in Cicer arietinum L. However, application of C-dots along with As improved the germination and growth of Cicer 
arietinum L. Exogenous application of C-dots, enhanced the expressions of defense-related genes and, contents of 
proline and glutathione, thereby causing considerable reductions in ROS, and malondialdehyde levels. Overall, 
this study suggests the possible involvement of C-dots in lowering the toxic effects of As on biomass by reducing 
As uptake and, inducing the activities/gene expressions and contents of enzymatic and non-enzymatic 
antioxidants.   

Author contribution 

Vibhuti ChandrakarBhumika YaduJvoti KorramManmohan L. Sat-
namiAmit DuberMeetul KumarS. Keshavkant. 

1. Introduction 

Arsenic (As) is a non-essential metalloid, which instigates many toxic 
effects in the living systems (Kidwai et al., 2019). The plant roots absorb 
As predominantly in its inorganic forms: arsenate (AsV) and arsenite 
(AsIII). AsIII is considered to be more toxic to plants, since it permeates 
the membrane and reacts with the sulfhydryl groups of plant proteins 

and enzymes, disconcerting energy 昀氀ow, causing leaking of electrolytes 
and generating reactive oxygen species (ROS) (Singh et al., 2015). A 
membrane localized enzyme NADPH oxidase (NOX) is also responsible 
for the production of ROS in plant cells (Reddy et al., 2015). These ROS 
oxidize/damage most major cellular bio-polymers such as lipid, protein, 
etc., resulting in the dysfunction, and sometimes death of the cells. A 
product of lipid peroxidation reaction; malondialdehyde (MDA) leads to 
disintegration of cellular organelles, oxidation and dysfunction of pro-
teins and nucleic acids (Singh et al., 2015). 

To counter the As stress, plants detoxify this metalloid by promptly 
converting it into AsIII, in the cytosol, by arsenate reductase. This AsIII is 
then expelled outside of the cell or sequestered into the vacuoles 
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Abstract 

Metal-based nanoparticles (NPs) have recently been accomplished a great attention worldwide, in various sectors includ-

ing agriculture due to their benefcial impacts in plant growth, development and stress tolerance. However, it shows dose-

dependent response and may vary with type of metal and synthesis procedure followed. Among many, silver nanoparticles 

(AgNPs) are most frequently used NP in agricultural sector. In the present study, AgNPs were synthesized following both 

green (gAgNP) and chemical (cAgNP) synthesis processes, characterized by standard methods and were applied to artifcially 

aged Cicer arietinum seeds. Initial characterization of synthesized NPs was done by UV–Visible spectroscopy, and concentra-

tions were calculated as 2.7 nmol for gAgNP, while, 5.8 nmol for cAgNP. Furthermore, the presence of diferent functional 

groups in synthesized AgNPs was evaluated by fourier transform infrared spectroscopy (1000 and 4000 cm21). However, 

the particle size of synthesized AgNPs was estimated by dynamic light scattering/ zetasizer (90–120 nm) and transmission 

electron microscopy (15–60 nm). Synthesized NPs were then assessed for their ameliorative eociencies against accelerated 

ageing-induced injuries in Cicer arietinum seeds. Experimental results revealed various physiological and biochemical 

alterations due to accelerated ageing in seeds of Cicer arietinum including the over accumulation of reactive oxygen species 

and consequent decline in the expressions/ activities of key defensive genes. However, exogenous application of AgNPs 

provided tolerance against ageing-induced damages by compensating the cellular redox homeostasis via up-regulating the 

levels/ gene expression of antioxidants in Cicer arietinum.
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(AgNPs) are most frequently used NP in agricultural sector. In the present study, AgNPs were synthesized following both 

green (gAgNP) and chemical (cAgNP) synthesis processes, characterized by standard methods and were applied to artifcially 

aged Cicer arietinum seeds. Initial characterization of synthesized NPs was done by UV–Visible spectroscopy, and concentra-

tions were calculated as 2.7 nmol for gAgNP, while, 5.8 nmol for cAgNP. Furthermore, the presence of diferent functional 

groups in synthesized AgNPs was evaluated by fourier transform infrared spectroscopy (1000 and 4000 cm21). However, 

the particle size of synthesized AgNPs was estimated by dynamic light scattering/ zetasizer (90–120 nm) and transmission 

electron microscopy (15–60 nm). Synthesized NPs were then assessed for their ameliorative eociencies against accelerated 

ageing-induced injuries in Cicer arietinum seeds. Experimental results revealed various physiological and biochemical 

alterations due to accelerated ageing in seeds of Cicer arietinum including the over accumulation of reactive oxygen species 

and consequent decline in the expressions/ activities of key defensive genes. However, exogenous application of AgNPs 

provided tolerance against ageing-induced damages by compensating the cellular redox homeostasis via up-regulating the 

levels/ gene expression of antioxidants in Cicer arietinum.
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Keywords: 
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A B S T R A C T   

In recent decades, particular focus has been given to enhance the capacity of LIBs and SIBs either by developing 
new materials or by modifying existing materials. Hence, we have demonstrated a new anode material i.e. so-
dium iron molybdate [NaFe(MoO4)2] for both LIBs and SIBs. NaFe(MoO4)2 has been successfully synthesized by 
solid-state combustion technique and tested as a promising new anode material for both LIBs and SIBs. A detailed 
analysis of the crystal structure has been performed using DFT calculations. NaFe(MoO4)2 crystallizes in the 
monoclinic phase with the space group C2/c (#15). FESEM also shows highly crystalline monoclinic shaped 
crystals of micron size. When evaluated as an anode material for LIBs, NaFe(MoO4)2 electrode exhibited elec-
trochemical capacity of 920 mAhg−1 in the second cycle at the current density of 50 mAg−1. Though capacity 
decreases on further cycling, the coulombic ef昀椀ciency was maintained at 99% for 50 cycles. Signi昀椀cantly, a high 
discharge capacity of 100 mAhg−1 was maintained at a very high rate of 1 Ag−1. On the other hand, we have also 
tested NaFe(MoO4)2 for SIBs which shows excellent reversible speci昀椀c capacity i.e. 100 mAhg−1 at the current 
density of 100 mAg−1 even after 500 cycles. This novel system has shown good stability for LIBs and SIBs which 
is hitherto unattempted.   

1. Introduction 

Considering the anticipated future energy demands and environ-
mental impacts, it is imperative to search for ef昀椀cient, renewable, and 
sustainable solutions to circumvent these challenges. Attempts to 
develop low cost, environmentally friendly energy storage systems with 
high energy capacity is a topic of relentless research for the past two 
decades [1–3]. Amidst various promising energy storage systems, 
lithium-ion batteries (LIBs) stands out as a good contender for green 
energy storage owing to its advanced energy storage, long lifespan, and 
environmental friendliness [4–6]. However, natural lithium sources are 
very limited to compete with the rapidly developing electronics market 
demands. Notably, lithium and sodium have similar electrochemical 
properties. Hence, alternatively, Sodium-ion batteries (SIBs) attracted 

huge interest, thanks to their low cost and the natural availability of 
sodium in the earth crust. In commercial LIBs, conventional graphite has 
been used as anode material since it has the advantages of relatively low 
cost, high energy and power density as well as very long cycle life. 
Unfortunately, graphite has some limitations in charge performance and 
operational safety, and that remain as a concern for their use in next- 
generation batteries [7]. Hence, developing alternative anode mate-
rials with high energy density and prolonged cyclic stability are very 
crucial. Even though, a lot of improvements have been made in em-
bryonic new anode materials for LIBs, severe capacity fading, lower 
practical speci昀椀c capacity, and high cost of these materials impede the 
improvement of LIBs. In this context, new generation metal oxides are 
considered to be potential candidates in terms of their higher energy 
density, rate capability as well as long term cyclic stability over graphite 
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a b s t r a c t

High performance, all solid-state planar micro-supercapacitor (MSC) with interdigitated Boron carbon

Nitride (BCN) electrodes are fabricated via fast, scalable laser patterning technique. Heteroatom doping

desirably enhances the electrochemical activity of carbon electrodes. This BCN based micro-

supercapacitor showed comparatively very high specific capacitance of 72 mFcm�2 at a current den-

sity of 0.15 mAcm�2. Even at a high current density of 1 mAcm�2 device showed specific capacitance as

high as 17 mFcm�2. It has demonstrated excellent electrochemical stability when tested up to 80000

cycles without any sign of further decay in capacity/efficiency. This device showed stable capacity even

after bending at 150� angle, for 1500 times during cycling showing remarkable flexibility.

© 2020 Published by Elsevier Ltd.

1. Introduction

Several technologies demand miniaturized and wearable elec-

tronic devices and consistent progress is observed in the develop-

ment of flexible microelectronics. Consequently smaller, portable

energy storage units are required to power microelectronic systems

like self-powered medical implants, sensors etc [1]. In that context;

lightweight, flexible, portable energy storage or conversion devices

such as batteries, fuel cells and supercapacitors are seem to be

essential for continuous technological advancement [2]. Commer-

cialization of microbatteries/thin-film batteries is already realized

and expanding its market rapidly [3]. However, batteries cannot

deliver power quickly as required for some devices and their life-

time is comparatively shorter. Alternatively, supercapacitors (SCs)

can be charged and discharged within seconds. SCs are quite stable

for several years, undergo millions of charging-discharging cycles

without losing specific capacity substantially [4]. Therefore,

development of flexible, wearable, stretchable, transparent MSC

devices has seen rapid progress [5e8]. They can be either carbon

based EDLC (Electrochemical double-layer capacitance) type;

reversible redox reaction based pseudocapacitance type or a hybrid

of both mechanisms.

Typically, an EDLC electrode is made up of large surface area

carbons like activated carbon, graphene, carbon nanotubes and

porous carbon etc. and charge is stored by adsorption/desorption of

electrolyte ions on the surface of electrode material without fara-

daic charge transfer. Though they can be charged and discharged

very fast displaying high power density and extraordinary stability;

they have comparatively lower energy density. Metal oxides (RuO2,

MnO2, Co3O4, NiO etc.) and conducting polymers (polyaniline,

polypyrrole, polythiophene etc.) are typical pseudocapacitive

electrode materials that store charges by fast and reversible redox

reactions on its surface [9]. Compared to EDLC carbons, pseudoca-

pacitive materials have higher energy densities but are limited by

intrinsic structural instability and subsequent poor cycle life

[10e12]. Additionally, low electrical conductivity and structural

rigidity make them less desirable for flexible devices. Therefore,

hybrid electrodes are being explored in flexible MSCs to achieve

both; mechanical stability and higher energy density. Another

effective way to increase energy density of carbons itself is to dope

* Corresponding author. Physical & Materials Chemistry Division, CSIR-National
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Abstract 

The key feature of IoT is connecting various objects together 

through the internet. IoT is a wide network which interconnects 

various devices and sensors and helps to carry out wireless 

communication in cost effective way. Connecting several 

objects of heterogeneous nature is a major challenge in IoT 

paradigm which are addressed by cognitive radio networks by 

meeting the connectivity demands with improved spectrum 

efficiency. Energy efficiency is prime factor which needs to be 

considered in CR networks. Battery powered IoT devices 

which are deployed in remote areas suffer with limited network 

lifetime. One way of enhancing the energy is by employing data 

aggregation and clustering which is implemented using Double 

Q-learning algorithm and a bioinspired heuristic Firefly 

Optimization (FO) is used for optimal spectrum allocation with 

less energy consumption and increased network capacity. 

Major IoT models adopts usage of data clustering and energy 

deprived model to address the problem of maximum energy 

consumption. Thus, by combining Firefly optimization with 

Double Q-learning efficient energy utilization is ensured. The 

simulation is performed to show the throughput, lifetime and 

network traffic which is compared with ant colony optimization 

and proves to be better energy efficient. 

Keywords: Energy Efficiency Optimization, Firefly 

Optimization Algorithm, Wireless Communication, Cognitive 

Radio Networks. 

 

1. INTRODUCTION 

In wireless communications cognitive radio networks provides 

an effective solution to reduce spectrum insufficiency in 

wireless communication with its efficient channel selection. In 

current scenario demand for accessing radio spectrum is 

increasing with various new wireless networks. To improve the 

quality of service cognitive radio network identifies 

communication nodes and modifies the parameters of 

communication schemes. Cognitive networks have emerged as 

a solution for the for identifying and usage of licensed spectrum 

that falls underutilization category. A cognitive radio network 

consists of Primary Users (PU) and Secondary Users (SU). At 

present energy efficiency is considered as the major issue in 

various wireless networks. Traditionally sensor nodes are 

powered by batteries which are not cost-effective also network 

lifetime is less. Secondary users can utilize the free channels or 

vacant spectrum with incorporation of different technologies 

without interfering the licensed primary users. CR networks 

can adapt to statistically varied input and utilize vacant channel 

efficiently by consuming less energy. Green communication is 

becoming a trend; in wireless systems energy efficiency is 

becoming an important factor. In this work Hybrid Firefly 

Optimization (HFO) is combined with Q-learning is employed 

for achieving optimal energy consumption, throughput and 

increased network lifetime, minimized network jamming. 

Firefly algorithm offers utilization of network capacity to the 

maximum by allocating contention free channels to the 

secondary users. In cognitive radio networks data aggregation 

is a best way for enhancing energy modeling. By increasing the 

network lifetime and adopting green communication network 

performance can also be increased [1]. Spectrum allocation 

problem is solved using firefly algorithm by optimizing the 

fitness function thereby improving the network capacity. The 

aim objective of cognitive radio is to maximize the spectrum 

utilization by adopting dynamic spectrum allocation algorithm 

[2]. To eliminate the interference between the spectrum users, 

current policies allocate fixed spectrum slice to each wireless 

application. Due to the fixed licensing policy only 6% of 

spectrum is utilized temporally and spatially [3] Firefly 

algorithm is utilized to reduce energy consumption by 

maximizing the utilization of communication channels and data 

aggregation is performed by employing double Q-learning. 

Clustering is used to deal with huge number of nodes in the 

network. Based on the operational parameters and geographical 

assumptions nodes are grouped. Firefly algorithm is adopted in 

this paper for maximizing the channel utilization with less 

energy and is compared with ant colony optimization. 

The further sections of the paper is structured as follows. 

Section 2 describes the previous research about energy 

conservation in CR networks. Section 3 describes the problem 

statement. Section 4 describes the proposed firefly with Q-

Learning for IoT for achieving maximum residual energy. 

Section 5 Performance evaluation of the proposed method and 

section 6 is the conclusion with cited references.  
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Abstract

S. Mandal, B.K. Singh, K. Thakur

Single modality brain–computer interface (BCI) systems often mislabel the
electroencephalography (EEG) signs as a command, even though the participant is not
executing some task. In this Letter, the classi�cation of di�erent working memory load levels
is presented using a hybrid BCI system. N-back cognitive tasks such as 0-back, 2-back, and 3-
back are used to create working memory load on participants while recording EEG and

 A combination offunctional near-infrared spectroscopy (fNIRS) signals simultaneously.
statistically signi�cant features obtained from EEG and fNIRS corresponding to frontal
region channels are used to classify di�erent N-back commands. Kernel-based support
vector machine (SVM) classi�ers are employed with and without cross-validation schemes.
Classi�cation accuracy of 100% is achieved for binary classi�cation of 0-back against 2-back
and 0-back against 3-back using linear SVM, quadratic SVM, and cubic SVM under holdout
data division protocol.

Introduction
The cognitive workload is a measurable quantity of mental exertion needed to execute a task.
Most of the existing techniques to measure the working memory load include those based on
electroencephalography (EEG), functional MRI, functional near-infrared spectroscopy (fNIRS),
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Abstract: In this work, ZnO has been prepared by the sol-gel method and thin films have been deposited onto the ITO (Indium-Tin-Oxide) coated
glass substrates by spin coating method at different ZnO concentration and spin parameters. For this, Sol-gel ZnO was synthesized by Zinc acetate
dehydrate, 2-methoxethanol and ethanolamine as a starting material, solvent and stabilizer respectively. The study of deposition parameters on the
structural, optical and electrical properties of the ZnO thin films was carried out. The Roughness and thickness were calculated by Profilometer. X-
ray diffraction (XRD) analysis of the films showed the polycrystalline nature of the prepared films. Scanning Electron Microscopy (SEM) and
Atomic Force Microscopy (AFM) was used to describe the surface morphology and optical properties were studied using UV-VIS-IR
Spectroscopy.  The fabricated results showed that ZnO thin films is crystalline and low-cost techniques with good features that will be useful for
Organic Solar Cells (OSCs) device as an electron transport layer.

Keywords: Sol-gel ZnO, XRD, SEM, AFM, Organic Solar Cells, OSCs.

Introduction

For deposition of materials, the sol-gel process is a technology for producing solid materials from small molecules. The technique is
very useful for the fabrication of various metal oxides layers. The process involves conversion of monomers into a colloidal solution
(sol) that acts as the precursor for an integrated network (or gel) of either discrete particles. Zinc oxide (ZnO) is an inexpensive,
inorganic semiconductor with a wide band gap having optical transparency in the visible range. It crystallizes in a hexagonal

Sol-gel ZnO () XRD () SEM () AFM () Organic Solar Cells () OSCs. ()Keywords:
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In this work, the authors fabricated and characterized efficient inverted organic solar cells by modifying them with a highly transparent sol–gel-
derived zinc oxide �ZnO) film as an electron transport layer and optimized molybdenum trioxide �MoO3) as a hole transport layer with a very
low-bandgap polymer, poly[N�900-hepta-decanyl-2,7-carbazole-alt-5,5��40,70-di-2-thienyl-20,10,30-benzothiadiazole)] �PCDTBT�, in bulk
heterojunction �BHJ) composites with the fullerene derivative �6,6��phenyl-C70-butyric acid methyl ester �PC70BM� BHJ in various solvents.
Variations in the sol concentration, thickness, surface and optical characteristics of inverted organic solar cell glass/indium tin oxide/zinc
oxide/PCDTBT�PC70BM/molybdenum trioxide/silver �Ag� structures were investigated and analyzed. The thickness of zinc oxide increased as
the sol concentration increased from 10 to 100 nm. With the modification of the PCDTBT�PC70BM solvent, the device efficiency improved from
4.22 to 7.43%, which was accompanied by an improvement in the open-circuit voltage �V oc� from 0.87 to 1.03 V and enhancement of the
short-circuit current density �J sc� from 9.1 to 13.5 mA/cm2.
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Abstract

This article presents a combination of statistical and discrete wavelet transform (DWT)-based
features for the identification of epileptic seizures in electroencephalogram (EEG) signals. A total
of 150 quantitative features are extracted from EEG signals. A multi-criteria hybrid feature
selection is proposed by combining six feature ranking methods using the majority voting
technique to identify the most relevant EEG markers. Kernel-based support vector machine is
used to evaluate the proposed approach along with a hybrid classifier namely support vector
neural network (SVNN) which is a combination of support vector machine (SVM) and artificial
neural network (ANN). For performance evaluation of the proposed method, a benchmarked
database is used. A comparative study of various types of SVM and SVNN with ten-fold and
hold-out cross-validation techniques is conducted. The highest classification accuracy (CA) of
98.18% and 100% sensitivity is achieved with a fine Gaussian SVM classifier with hold-out data
division protocol.

Keywords

EEG quantitative features, epilepsy, wavelet transform, multi-criteria feature selection,
classification
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Abstract

Vikrant Singh Thakur, Kavita Thakur, Shubhrata Gupta

Entropy coding is the essential block of transform coders that losslessly converts the
quantized transform coe�cients into the bit-stream suitable for transmission or storage.
Usually, the entropy coders exhibit less compression capability than the lossy coding
techniques. Hence, in the past decade, several e�orts have been made to improve the
compression capability of the entropy coding technique. Recently, a symbol reduction
technique (SRT) based Hu�man coder is developed to achieve higher compression than the
existing entropy coders at similar complexity of the regular Hu�man coder. However, the
SRT-based Hu�man coding is not popular for the real-time applications due to the improper
negative symbol handling and the additional indexing issues, which restrict its compression
gain at most 10–20% over the regular Hu�man coder. Hence, in this paper, an improved SRT
(ISRT) based Hu�man coder is proposed to properly alleviate the de�ciencies of the recent
SRT-based Hu�man coder and to achieve higher compression gains. The proposed entropy
coder is extensively evaluated on the ground of compression gain and the time complexity.
The results show that the proposed ISRT-based Hu�man coder provides signi�cant
compression gain against the existing entropy coders with lower time consumptions.

1 INTRODUCTION

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssD4EBaTdOspheyUehjETFzIiApZq0g1SweMD-CLWstDaewdQR1u5qXZyisVX54On9dWtt6mczlP0cOhjui1bAcL53kCJLrgI_AhCVQgSGoYsdEt4ZY08QRz2KOL1Az_9pw-26l66dBc0EBs_gvH37t4vhVTtiwRxVJus2puA4rXbHD41pcTxGCfsFwGiXC_emdMzPLY2dwr_8cY_Z9bG04sDBufOXbdhD9CbjPACPhtgmU_8635sbTDFzlrXIaQkmDsszyaqBAcszHqCeVpSoPeCPNdDp2aLILj9qtqv1_01BCmBVx7qb3WAeW3lFkWSG7jV_9Mh2CZXPZTqF-z4NVCTc4q7FuEmVeVmvdeT9NEoohbIHrwnv4WH06f-3hP8YhaBX7LzcuJcQn2AN6esJCjQQCzw6BrmRUzW3g9M02qtNslM6XQM0&sai=AMfl-YQolH8BxevcpO39NXJUNS-Pq61ry58k_B7gTSzuMx0nVOY17xrYzkcXEujugu2RakqfkuZhOfcOQeVUZPriEqSMO-NAUNOqp2z-Kn5D5qwB8W1ZU0MwLd0mpAD6&sig=Cg0ArKJSzGLjIah78hLv&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ietresearch.onlinelibrary.wiley.com/hub/journal/17521424/homepage/call-for-papers/si-2024-000933%3Futm_medium%3Ddisplay%26utm_source%3Ddartads%26utm_campaign%3DRD8W769%26utm_content%3DRPG2_SI-2024-000933&nm=2
https://ietresearch.onlinelibrary.wiley.com/journal/17519667
https://ietresearch.onlinelibrary.wiley.com/toc/17519667/2021/15/4
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1049/ipr2.12081
https://ietresearch.onlinelibrary.wiley.com/authored-by/Thakur/Vikrant+Singh
https://ietresearch.onlinelibrary.wiley.com/authored-by/Thakur/Kavita
https://ietresearch.onlinelibrary.wiley.com/authored-by/Gupta/Shubhrata
ali06fiza@gmail.com
Typewritten text
1135

ali06fiza@gmail.com
Highlight



4/12/25, 10:53 AM JRUB-Higher Order Statistics Based Blind Steg analysis using Deep Learning

https://jru-b.com/AbstractView.aspx?PID=2021-34-1-3 1/14

ABOUT JOURNAL (ABOUTJOURNAL.ASPX)  CONTACT US (CONTACTUS.ASPX)  JRU (PART-A) (HTTPS://JRU-A.COM/)

  

 (HTTPS://SCHOLAR.GOOGLE.CO.IN/SCHOLAR?

HL=EN&AS_SDT=0%2C5&Q='JOURNAL+OF+RAVISHANKAR+UNIVERSITY'&BTNG=)

(Home.aspx)

Journal of Ravishankar University
Pt. Ravishankar Shukla University, Raipur, Chhattisgarh

(Home.aspx)

PART-B

(SCIENCE)
ISSN: 0970-5910

Higher Order Statistics Based Blind Steg
analysis using Deep Learning

(AbstractView.aspx?PID=2021-34-1-3)

Author(s): S. Bera (search.aspx?key=S. Bera), K. Thakur (search.aspx?key=K. Thakur), P. Vyas (search.aspx?key=P.

Vyas), .M.Thakur (search.aspx?key=.M.Thakur), A. Shrivastava (search.aspx?key=A. Shrivastava)

Email(s): prafullavyas@gmail.com (mailto:prafullavyas@gmail.com)

Abstract View

 

   

HOME  (HOME.ASPX) EDITORIAL BOARD (EDITORIALBOARD.ASPX)

PAST ISSUES (PASTISSUES.ASPX) FOR AUTHORS  MORE  NEWS (NEWS.ASPX)

search  ò

Submit Article (SubmitArticle.aspx)

https://jru-b.com/AboutJournal.aspx
https://jru-b.com/ContactUs.aspx
https://jru-a.com/
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=%27Journal+of+Ravishankar+University%27&btnG=
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/AbstractView.aspx?PID=2021-34-1-3
https://jru-b.com/search.aspx?key=S.%20Bera
https://jru-b.com/search.aspx?key=K.%20Thakur
https://jru-b.com/search.aspx?key=P.%20Vyas
https://jru-b.com/search.aspx?key=.M.Thakur
https://jru-b.com/search.aspx?key=A.%20Shrivastava
mailto:prafullavyas@gmail.com
https://jru-b.com/Home.aspx
https://jru-b.com/EditorialBoard.aspx
https://jru-b.com/PastIssues.aspx
https://jru-b.com/News.aspx
javascript:__doPostBack('ctl00$Search_lnkbtn','')
https://jru-b.com/SubmitArticle.aspx
ali06fiza@gmail.com
Typewritten text
1136

ali06fiza@gmail.com
Highlight



4/12/25, 10:54 AM JRUB-Modeling of Abnormal Hysteresis in CsPbBr3 based Perovskite Solar Cells

https://jru-b.com/AbstractView.aspx?PID=2021-34-1-1#:~:text=Hysteresis is one of the,backward scan during simulation study. 1/15

ABOUT JOURNAL (ABOUTJOURNAL.ASPX)  CONTACT US (CONTACTUS.ASPX)  JRU (PART-A) (HTTPS://JRU-A.COM/)

  

 (HTTPS://SCHOLAR.GOOGLE.CO.IN/SCHOLAR?

HL=EN&AS_SDT=0%2C5&Q='JOURNAL+OF+RAVISHANKAR+UNIVERSITY'&BTNG=)

(Home.aspx)

Journal of Ravishankar University
Pt. Ravishankar Shukla University, Raipur, Chhattisgarh

(Home.aspx)

PART-B

(SCIENCE)
ISSN: 0970-5910

Modeling of Abnormal Hysteresis in
CsPbBr3 based Perovskite Solar Cells
(AbstractView.aspx?PID=2021-34-1-1)

Author(s): B GopalKrishna (search.aspx?key=B GopalKrishna), Sanjay Tiwari (search.aspx?key=Sanjay Tiwari)

Email(s): krishna_burra85@yahoo.com (mailto:krishna_burra85@yahoo.com)

Address: Photonics Research Laboratory, School of Studies in Electronics & Photonics Pt. Ravishankar Shukla

University, Raipur, India

Abstract View

 

   

HOME  (HOME.ASPX) EDITORIAL BOARD (EDITORIALBOARD.ASPX)

PAST ISSUES (PASTISSUES.ASPX) FOR AUTHORS  MORE  NEWS (NEWS.ASPX)

search  ò

Submit Article (SubmitArticle.aspx)

https://jru-b.com/AboutJournal.aspx
https://jru-b.com/ContactUs.aspx
https://jru-a.com/
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=%27Journal+of+Ravishankar+University%27&btnG=
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/AbstractView.aspx?PID=2021-34-1-1
https://jru-b.com/search.aspx?key=B%20GopalKrishna
https://jru-b.com/search.aspx?key=Sanjay%20Tiwari
mailto:krishna_burra85@yahoo.com
https://jru-b.com/Home.aspx
https://jru-b.com/EditorialBoard.aspx
https://jru-b.com/PastIssues.aspx
https://jru-b.com/News.aspx
javascript:__doPostBack('ctl00$Search_lnkbtn','')
https://jru-b.com/SubmitArticle.aspx
ali06fiza@gmail.com
Typewritten text
1137

ali06fiza@gmail.com
Highlight



4/12/25, 10:54 AM JRUB-Modeling of Abnormal Hysteresis in CsPbBr3 based Perovskite Solar Cells

https://jru-b.com/AbstractView.aspx?PID=2021-34-1-1#:~:text=Hysteresis is one of the,backward scan during simulation study. 2/15

  View HTML

(HTMLPaper.aspx?

Journal=Journal of

Ravishankar

University;PID=2021-

34-1-1)

   View PDF

Published In:   Volume - 34,      Issue - 1,     Year - 2021 (Issues.aspx?VID=34&IID=1)

DOI: 10.52228/JRUB.2021-34-1-1 (https://doi.org/10.52228/JRUB.2021-34-1-1)   

(https://scholar.google.co.in/scholar?q="10.52228/JRUB.2021-34-1-1")

    

ABSTRACT:

Perovskite solar cells are emerging photovoltaic devices with PCE of above 25%. Perovskite are suitable

light absorber materials in solar cells with excellent properties like appropriate band gap energy, long

carrier lifetime and diffusion length, and high extinction coef�cient. Simulation study is an important

technique to understand working mechanisms of perovskites solar cells. The study would help develop

ef�cient, stable PSCs experimentally. In this study, modeling of perovskite solar cell was carried out

through Setfos software. The optimization of different parameters of layer structure of solar cell would

help to achieve maximum light absorption in the perovskite layer of solar cell. Simulation study is based

drift-diffusion model to study the different parameters of perovskite solar cell. Hysteresis is one of the

factors in the perovskite solar cell which may in�uence the device performance. The measurement of

abnormal hysteresis can be done by current-voltage curve during backward scan during simulation study.

In backward scan, the measurement starts from biasing voltage higher than open circuit voltage and

sweep to voltage below zero. The numerical simulation used to study the various parameters like open

circuit voltage, short circuit current, �ll factor, power conversion ef�ciency and hysteresis. The simulation

results would help to understand the photophysics of solar cell physics which would help to fabricate

highly ef�cient and stable perovskite solar cells experimentally.
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• Synthesis of CsPbBr  NCs and Silver nanoparticles by LARP method and

biosynthesis.

• The doping strategy was deployed in which silver nanoparticles of

different concentrations were mixed in to CsPbBr3 NCs.

• The optical properties of CsPbBr3 NCs were studied containing

different concentrations of silver nanoparticles.

• The change in PL spectra (enhancement, quenching, blue and red shift)

of CsPbBr3 NCs– Ag NPs was observed.

3

Share Cite

3

5/7/25, 3:15 PM Optical properties of CsPbBr3 perovskite nanocrystals with silver nanoparticles using a room-temperature synthesis process - Scien…

https://www.sciencedirect.com/science/article/abs/pii/S0925346721005589?via%3Dihub 1/8

https://www.sciencedirect.com/journal/optical-materials
https://www.sciencedirect.com/journal/optical-materials/vol/119/suppl/C
https://doi.org/10.1016/j.optmat.2021.111357
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0925346721005589&orderBeanReset=true
https://www.sciencedirect.com/topics/chemical-engineering/nanoparticle
https://www.sciencedirect.com/topics/physics-and-astronomy/silver-nanoparticle
https://www.sciencedirect.com/topics/physics-and-astronomy/nanoparticle
https://www.sciencedirect.com/topics/physics-and-astronomy/photoluminescence
https://www.sciencedirect.com/
ali06fiza@gmail.com
Typewritten text
1140

ali06fiza@gmail.com
Highlight



An investigation on the influence of temperature variation on the

performance of tin (Sn) based perovskite solar cells using various transport

layers and absorber layers

Priyanka Roy a, Sanjay Tiwari b, Ayush Khare a,⇑

aThin Film Research Laboratory, Department of Physics, National Institute of Technology, Raipur 492 010, India
b School of Studies in Electronics and Photonics, Pt. Ravishankar Shukla University, Raipur 492 010, India

A R T I C L E I N F O

Keywords:

Tin based perovskite solar cells

SCAPS‐1D

Temperature variation

HTL

ETL

A B S T R A C T

The perovskite solar cells (PSCs) have become the fastest‐growing photovoltaic (PV) cells to date. Despite its

numerous merits, these cells face issues, such as poor stability, toxicity, etc. The issue of toxicity is dealt by

using less‐toxic substitutes of lead (Pb), such as Tin (Sn). However, the performance attained by Sn‐based

PSCs still lags behind Pb based PSCs to a great extent. In this work, we discuss some of the desirable electron

transport layers (ETLs) and hole transport layers (HTLs) that can be used to fabricate an efficient Sn‐based PSC,

and report their performance. HTLs, such as <Spiro‐OMeTAD=, Graphene, PEDOT:PSS, Cu2O, CuI, CuSCN and

ETLs, such as ZnO, TiO2, PCBM are used in this study. We also simulate three different Sn perovskite materials

based PSCs, (i) MASnI3 (ii) FASnI3 and (iii) CsSn0.5Ge0.5I3. We study theoretically the performance of the PSCs

with various transport layers and absorber layers by varying the temperature from 300 K to 400 K.

1. Introduction

The PSCs have become the fastest‐growing PV technology to date

by showing a rapid increment in efficiency from 3.2% to 25.5% within

past 10 years (Alta and Asu, 2020; NREL Efficiency Chart, 2019). Mol-

ler et al. in 1958 introduced lead halide perovskite for the first time

with outstanding photoconductivity using all‐inorganic (CsPbX3) per-

ovskite material (Sandor et al., 1958). Later, in 1978 Weber et al.

introduced hybrid organic inorganic perovskites (Dieter, 1978). The

usage of halide perovskite materials in solar cell was done by Kojima

et al. in dye sensitized architecture attaining PCE of 3.8% for the first

time (Kojima et al., 2009). Since then, tremendous research has been

carried out in this field. The noteworthy advancement in the perfor-

mance of PSCs has been obtained in short span of time owing to the

following reasons: (i) the chemical engineering process enabled mixed

cations and mixed anions perovskite materials to be used as absorber

layers allowing enhanced stability and band‐gap tenability (Jeon et al.,

2015; Saliba et al., 2016; Deng et al., 2016; Prasanna et al., 2017), (ii)

modifications in film deposition techniques, leading to the deposition

of a uniform film with compact and large grains (Bi et al., 2013; Nie

et al., 2015; Pérez‐del‐Rey et al., 2018), (iii) adopting different per-

ovskite materials for better transport and absorber layer applications.

Currently, the main focus is on the efficient charge transport layers

(Chen et al., 2017; Grill et al., 2017; Wang et al., 2017; Wu et al.,

2017; Fang et al., 2018; Sidhik et al., 2018). The PSCs use hybrid

organic–inorganic halide based perovskites as an absorber layer.

MAPbX3 (X = Cl, Br, and I) is widely used as an absorber layer in

PSCs. The basic structure of PSCs is n‐i‐p or p‐i‐n type, where the per-

ovskite absorber layer is stacked between the charge transport layers

(Cheng et al., 2020). The incorporation of toxic Lead (Pb) has been a

matter of concern for researchers worldwide. There are limited choices

of ions available that can be used instead of Pb maintaining the per-

ovskite structure. In PSCs, even upon replacing Pb with other ele-

ments, such as Sn, Ge, Bi, Sb, etc., performance like Pb‐based PSCs

could not be achieved (Shao et al., 2018). Among the various ions

available as an alternate to Pb, Ge and Sn have exhibited good perfor-

mance as they possess the required ionic size, coordinates, and charge

prerequisites (Stoumpos et al., 2015; Li et al., 2017; Mitzi, 1996).

However, Ge based PSCs have attained the lowest PCE of 0.57%. Also,

not much work has been done using Ge perovskite as it suffers from

drawbacks, such as its unstable behavior and low solubility in polar

solvents. Currently, to address the issue of toxicity, Sn is being used

by researchers widely owing to its promising performance (Abate,

2017; Stoumpos et al., 2013). The lead and tin halide perovskites pos-
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Abstract

Perovskite solar cells are among the highly efficient devices with a power conversion

efficiency of over 25% due to their outstanding optoelectronic properties like bandgap

tunability, high light absorption coefficient, and long diffusion length. A highly efficient

perovskite solar cell is fabricated under a controlled inert atmosphere. Perovskite solar cell’s

stability is influenced by ambient atmosphere parameters like air, water, light and

temperature which prevent industrial deployment. The translation of lab-scale to

industrial-scale production requires fabricating perovskite solar cells in an ambient

environment. The morphology and crystallization of perovskite thin film is also influenced

by ambient environment. Large-scale manufacturing of these solar cells requires a scientific

understanding of the crystallization process, fabrication process, and industrial

compatibility. The proper study of the influence of ambient environment on morphology

and crystallization process is necessary to fabricate highly efficient and stable perovskite

solar cell in ambient conditions. The packaging of perovskite solar cell is also an important

part to prevent the degradation of device. There is a need to adopt standard protocols like

a b a
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Abstract

Potential biomass valorization of aquatic plant seeds of eight species was studied. Merremia emarginata (Convolvulaceae), 

Nelumbo nucifera (Nelumbonaceae), Schoenoplectus articulatus (Cyperaceae), Cleome viscosa (Cleomaceae), Ipomoea 

purpurea (Convolvulaceae), Rorippa palustris (Brassicaceae), Ludwigia parviflora (Onagraceae), and Hygrophila auriculata 

(Acanthaceae) were investigated for their oil yield and their lipophilic bioactive compound composition. The ultrasound-

assisted extraction of oil followed by GC and HPLC analyses was applied for the determination of bioactive compounds. The 

oil yield ranged from 1.7 to 29.1%, in N. nucifera and H. auriculata, respectively. The studied species differed significantly 

with respect to the composition of fatty acids and bioactive compounds (statistically assessed). Unsaturated fatty acids (UFA) 

were the predominant group of fatty acids (74–88%) in the investigated samples. Four species were mainly comprised of 

γ-tocopherol (88–99%) (M. emarginata, C. viscosa, I. purpurea, L. parviflora), while the other four studied samples were 

dominated by γ-tocotrienol (72%) in N. nucifera, β-tocotrienol (72%) in S. articulates, α- and γ-tocopherol (49% and 41%, 

respectively) in R. palustris, and α-tocopherol (91%) in H. auriculata. β-Sitosterol was the main sterol (46–69%) in the 

majority of studied species, with the exception of H. auriculata, in which Δ5-stigmasterol (50%) dominated. Considerable 

levels of campesterol in each species (13–25%) were also recorded. Squalene was detected only in I. purpurea, R. palustris, 

and L. parviflora. The studied species were characterized by considerable quantities of carotenoids, tocochromanols, phy-

tosterols, and squalene (0.6–6.9, 51–634, 292–2480, and 0–22 mg/100 g oil, respectively). Seeds of several studied aquatic 

species can be considered as an alternative source of oil and/or valuable lipophilic ingredients for industrial applications.

Keywords Aquatic plant seeds · Fatty acid · Tocotrienol · Tocopherol · Phytosterol · Carotenoid

1 Introduction

A large part of aquatic plants is classified as weeds due to 

their unwanted presence, for instance, in agriculture and 

water sports. Over the past decades, global weed utilization 

has been intermittent. Currently, productive utilization of 

weeds has been considered a promising alternative to aid 

weed management, with potential benefits for various areas 

of human life. Weeds have been mainly used in the past 

as sources of dye, fiber, and medicine; unlike cultivated 

plants, they are less susceptible to insects and diseases. The 

use of weeds have been highlighted as potential sources of 

phytomedicines that require increased attention due to their 

therapeutic properties [5]. Furthermore, economic benefits 

associated with their cultivation as profitable local crop have 

been demonstrated, for instance, Cleome viscosa [22].
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Imidacloprid towards sustainable pest control
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Highlights

• IMI@Cht-Alg-Cn composite hydrogel beads as a CRS for imidacloprid

was synthesized.

• Hydrogel beads showed 2600% water retention, pH responsiveness,

and UV safeguarding.

• Long term insecticidal activity was achieved without affecting the host

plant.

• Trophic level studies found the formulation to be safe towards non-

targeted organisms.
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AGRICULTURAL REGIONS OF CHHATTISGARH.

Authors

BAGHEL, ANUSUIYA; PANDA, BRISAKETU

Abstract

The present research paper aims to describe the cropping pattern and its physical, social and
economic influencing factors in Chhattisgarh. Ranking of different crops and preparation of
agricultural regions is another important objective of this study. The present study is based on
the agricultural census data of Chhattisgarh 2015-2016. The entire Chhattisgarh region has
been considered with 27 districts to analyze the agricultural specialties. Paddy is the dominant
crop in all 27 districts. But in the southern part of the region, mainly in Bastar plateau, millets
like kodo has been found as a secondary crop due to ragged surface. Similarly, ramtil and
maize are dominant secondary crops in north Surguja upland. Teora has become the main
pulse of Chhattisgarh. The central plain of Chhattisgarh is also dominated by Teora as a
secondary crop. Soybean ranked second as oilseed has been found mainly in western Maikal
region associated with black soil, where gram/wheat became the fourth ranked crop in this
region. The crop combination regions have been prepared based on the Weaver's method
(1954) of least deviation. Crop combination map were superimposed over geology, relief, soil,
rainfall and population maps and the Chhattisgarh region has been divided into four major
agricultural regions as-Rice cropped Chhattisgarh basin region, Rice cropped Bastar plateau
region, Rabi cropped Maikal region and Deogarh-Raigarh Millets region. Three-forth crops of
Chhatisgarh belong to the Kharif crop, which reveals the impact of monsoon in the agriculture
of this region. Due to the improvement of irrigation facilities, the cropping pattern of the plain
area shows slight positive changes.
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ij çLiQqfVr gqbZ Fkh vkSj f'k{kk dk 'kqHkkjEHk Hkh lcls igys blh Hkwfe ij gqvk FkkA gekjs ns'k esa osfnd dky esa f'k'kq dh f'k{kk xHkkZoLFkk ls çkjEHk
gksus dk mYys• feyrk gSA Hkkjrh; lekt ds fodkl vkSj mlesa gksus okys ifjorZuksa dh :ijs•k esa f'k{kk dh txg vkSj mldh Hkwfedk dks Hkh fujarj
fodkl'khy ikrs gSA lw=kdky rFkk yksdk;r ds eè; f'k{kk dh lkoZtfud ç.kkyh ds i'pkr~ ge ckSèndkyhu f'k{kk dks fujarj HkkSfrd rFkk lkekftd
çfrcènrk ls ifjiw.kZ gksrs ns•rs gSaA ckSèndky esa efgykvksa vkSj 'kwæksa dks Hkh f'k{kk dh eq[;/kjk esa lfEefyr fd;k x;kA

Izkkphu Hkkjr esa ftl f'k{kk O;oLFkk dk fuekZ.k fd;k x;k Fkk og ledkyhu fo'o dh f'k{kk O;oLFkk ls mRÑ"V Fkh ysfdu dkykUrj esa Hkkjrh;
f'k{kk O;oLFkk dk ãl gqvkA fczfV'k ljdkj us ;gka dh f'k{kk O;oLFkk dks ml vuqikr esa fodflr ugha fd;k] ftl vuqikr esa gksuk pkfg, FkkA

'kCn&dqath%& xHkkZoLFkk] çfrcènrk] cqfu;knh] lokZaxh.k] lkslk;Vh] gLrkarfjrA

vè;;u iènfr%& çLrqr vè;;u tsulu eseksfj;y mPprj ekè;fed fo|ky; txnh'kiqj ds cqfu;knh f'k{kk ij dsfUær gSA çLrqr vè;;u çkFkfed
,oa f}rh;d L=kksrksa ij vk/kfjr gSA blds vfrfjÙkQ ia- lqUnjyky 'kekZ xzaFkkxkj] jk;iqj ds fofHkUu iqLrdksa dk vè;;u fd;kA

Hkwfedk
 f'k{kk ckyd ds lokZxh.k fodkl dk vk/kj ekuh tkrh gSA ckyd dks O;ogkfjd ,oa lkekftd cuk;s tkus dh dYiuk dks lkdkj dsoy f'k{kk

ds ekè;e ls gh fd;k tkrk gSA f'k{kk O;fÙkQ ds fodkl dk og uke gS tks fd mls l{ke cuk;s] mldh vUrZfufgr 'kfÙkQ;ksa dks çLiQqfVr djs] Kku dk
çdk'k iQSykdj vU/dkj nwj djus esa leFkZ gksA f'k{kk ,d lrr~ pyus okyh ,d xfr'khy çfØ;k gS tks O;fÙkQ ds tUe ls ysdj e`R;qi;ZUr rd fujUrj
pyrh jgrh gSA f'k{kk gh O;fÙkQ dks lqlaLdkfjr djds lekt dk ,d vPNk ukxfjd cukrk gSA f'k{kk og vk/kjf'kyk gS ftl ij u dsoy O;fÙkQ vfirq
lekt dk Hkfo"; Hkh fuHkZj gSA çR;sd O;fÙkQ dks vius fodkl ,oa vius Kku o vuqHko esa o`fèn ds fy, f'k{kk dh vko';drk gksrh gSA O;fÙkQ dks
vius fuoZgu dh çR;sd ifjfLFkfr;ksa vkSj fofHkUu :iksa esa ,d O;fÙkQ dk lh•ukRo vius Kku esa o`f¼ djuk gh f'k{kk dgykrh gSaA2 f'k{kk dks thou
ds fofHkUu {ks=kksa esa iFkçnf'kZr djus okyk çdk'k ekuk x;k gSaA f'k{kk og çdk'k gSa tks O;fÙkQ dks viuk cgqjaxh fodkl djus mÙke thou O;rhr djus
vkSj eks{k çkIr djus esa lgk;rk djrh gSaA bl dFku dh iqf"V ds fy, MkW- ,- ,l- vYrsdj dk okD; mYys•uh; gSa oSfnd ;qx ls ysdj vkt rd
Hkkjr esa f'k{kk dk ewy rkRi;Z ;g jgk gS fd f'k{kk çdk'k dk og lzksr gS tks thou ds fofHkUu {ks=kksa esa gekjk lPpk iFk çn'kZd djrh gSA 3 ckyd
dh f'k{kk dk çkjEHk 'kS"kokoLFkk ls gh gks tkrk gSaA Hkkjrh; çkphu xzaFkksa esa ;g Hkh mYys• feyrk gS fd ckyd ekrk ds xHkZ esa gh jgdj lh• ysrk
gSa tSls egkHkkjr esa vfHkeU;q viuh ekrk ds xHkZ esa jgdj gh pØO;wg dh jpuk dk Kku lh•rk gSaA O;fÙkQ dh f'k{kk mlds 'kS"kokoLFkk ls gh çkjEHk
gks tkrh gSa vkSj thou i;kZUr fujUrj o xfr'khy çfØ;k ds :i esa pyrh jgrh gSaA
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Abstract  

In India, the concept of ‘health’ has been accorded prime importance at all stages of its 

historical development. In ancient period, utmost priority was given to hygiene and a clean 

environment which is key to health. Moreover, during that period, Ayurveda system of 

medicine flourished and great physicians like Charaka and Susruta rendered their great service 

to serve the ailing mankind. During the Mughal Rule, the Unani and Siddha medicine 

flourished and thereafter, during the British Rule the modern system of medical science was 

born. After independence, ‘health’ was included in the category of non-justiciable rights under 

the Directive Principles of State Policy which depended upon the will of the States for its 

implementation. But the Supreme Court of India realizing the importance of ‘health’ granted it 

the status of Fundamental Rights by bringing it within the ambit of ‘Right to Life’ under Article 

21 through its landmark decisions. Since this right is not explicitly mentioned in the 

Constitution, there is lack of awareness resulting in the violation of this important right. Hence, 

in order to make the people more vigilant, there is a need to expressly incorporate the ‘Right 

to Health’ under Article 21 by constitutional amendment just like the Right to Education under 

Article 21A.  

Keywords: Right, Health, Constitution, Life, Fundamental rights, Directive principles 

 

Introduction 

The concept of ‘right to health’ is a basic human right and has become the most burning 

and debated issue all over the world particularly after the outbreak of the COVID-19 pandemic. 

India is a democratic country which has flourished upon the idea of setting up a welfare state 

in the country by assuring various fundamental rights and freedoms to the people. The various 

fundamental rights are assured in Part III under Articles 12-35 of the Constitution of India. 

Although the right to health is not expressly mentioned in the Constitution of India, it has now 
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A  STUDY ON INFORMATION-SEEKING BEHAVIOR OF SOCIAL 

SCIENCE FACULTIES OF COLLEGES AFFILIATED TO ATAL 

BIHARI VAJPAYEE VISHWAVIDYALAYA, BILASPUR 

CHHATTISGARH 

   Mrs. Kirti Jachak* 

  Dr. Santu Ram Kashyap** 

 

The study investigates the Information-seeking behavior of Faculty members of Social science who 

work at colleges affiliated to Atal Bihari VajpayeeVishwavidyalaya, Bilaspur Chhattisgarh. The study based 

on a survey method and random sampling was used for the selected sample from the population.For the 

gathering of the data, a structured questionnaire used as a tool. The data was analyzed through MS excel and 

Garrett’s ranking technique. The research finding shows that the majority of the faculties ranked 1
st
 to the 

internet as an informational source for their educational work, after the internet, they have ranked to 2
nd

, 3
rd

, 

4
th
 and 5

th
 to the library, discussion with a subject expert, discussion with colleague and participation in 

seminar/conference/workshop respectively.Regarding services provided by the Information and Library 

Network (Inflibnet), Shodhganga109(74.15%) is highly using by them. The majority of the faculty 

76(51.7%)visit Library 2,3 times in a week and they mostly seeking information for teaching purposes 

132(89.78%). There are various problems faced by them while they are seeking information, in Which 

Inadequate Library resources ranked first among another challenge. 

Keywords: - Information, Information seeking behavior, Social sciences, keyword, Library,Inflibnet, 

Problems. 

 Introduction 

Information is an important key resource for 

the overall development of society and also it is a 

power that performs an important role in the 

development and progress of a country, therefore, 

today is necessary to acquire all kinds of information 

and manage and convey them to the right users so 

that they can be utilized to the maximum. Presently 

information has taken an important place. No work 

is possible without information.  

All people required Information; Students 

required information according to the prescribed 

syllabus to complete their academic work. Teachers 

required information to teach their students and 

research work. There is a constant need for 

information for the researcher and scientists for their 

research work and the latest discovery of new 

knowledge. There is a need for information in every 

field, even the economy of a nation depends on the 

availability and use of information. It is regarded as 

a valuable source for the commodity. Its help the 

person to take and suggest rights decision at the right 

time. 

Information seeking behavior is the study of 

the users, in this context, we try to find out what 

kind of information required by the Users, what 

users do for the required information, What user use 

for information obtained. Information needs and 

information-seeking behavior is closely related to 

each other. When the person recognizing an 

information needs, articulate into a query and do 

some activity to convey through formal and 

information channel of information and take a 

*Research Scholar, Sos in Library & Information Science, Pt Ravishankar Shukla University, Raipur, Chhattisgarh.  

**Sr Assitant professor, Sos in Library & Information Science, Pt Ravishankar Shukla University, Raipur, Chhattisgarh. 
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A STUDY ON UTILIZATION OF LIBRARY RESOURCES  

AND SERVICES BY POST GRADUATE STUDENTS 

OF NIT RAIPUR, CHHATTISGARH 

 Dr. Santu Ram Kashyap* 

Mr. Lokendra Kumar Sudhakar** 

 

Functions, services or relevant material constitutes library resources which is hallmark of present 

library arrangement. Like any other educational stream, the role of library resources is immense in 

technical education. In engineering institutions its library provide additional database on instructions 

given in the classroom. It also encourages them towards self study. Hence overall learning outcomes can 

be enhanced through efficient library resources and services. In this context the present study choose NIT 

Raipur as engineering institute for studying the utilization of library resources and services by their post 

graduates students. In this paper utilization of library resources and services by post graduate students 

from NIT Raipur Chhattisgarh is assessed. Conclusions are drawn from various facets of use of library 

resources and services by the post graduate students of NIT Raipur. 

Keywords: Library resources, library services, NIT Raipur. 

 

INTRODUCTION: 

Functions, services or relevant material 

constitutes library resources which is hallmark of 

present library arrangement.  Library resources 

comprise of expertise and experience of staff, 

books, journals, audio/visual aids in the form of 

books as material along with functions such as 

acquisition, processing, storage, retrieval and 

maintenance respectively. Library services such as 

lending, indexing, abstracting, documentation and 

translation are also part of library resources. So it 

can be said that library resources are the 

combination of so many factors such as people, 

ideas and money etc. The library service includes 

circulation and reference service, audio visual 

service etc. Since ages libraries are serving as a 

knowledge bank and it is essential for development 

of our society as well as learning outcomes. So 

modern libraries are essential for student8s 
academic outcomes. Like any other educational 

stream, the role of library resources is immense in 

technical education. In engineering institutions its 

library provide additional database on instructions 

given in the classroom. It also encourages them 

towards self study. Hence overall learning 

outcomes can be enhanced through efficient library 

resources and services. In this context the present 

study choose NIT Raipur as engineering institute 

for studying the utilization of library resources and 

services by their post graduates students. 

Keeping in mind the glorious past since 

1956, the Govt. Engineering College Raipur has 

been declared as the National Institute of 

Technology in the year 2005 by a central 

government act. The central library of this institute 

has in excess of 1 lacs books, 1.7 lacs e-book. The 

library has reference as well as text books apart 

from Ph.D. theses, online journal and achieves. 

The central library of NIT Raipur is run by  

LibSys7- Library management software. It also 

have plagiarism checker, remote access facilities 

and discovery service. More than 5000 users have 

access to various library services in NIT Raipur. 

Although the central library of NIT Raipur is 

among the best, it is essential to know the 

utilization of library resources and services by the 
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Abstract

The search for information is similar to an activity in which the most knowledge from any
subject can be tested. Attempts have been made by the participants to obtain the
necessary information from various information channels to fulfill their objectives. To find
out what kind of information is used by the participants of the refresher course at the
Human Resource Development Center of Pandit Ravi Shankar Shukla University, Raipur.
The participants use which means to get information. In this, 100% of the participants
prefer to attend conferences, workshops and seminars to get new information. The
participants also use the highest 84.61% e-journals, 79.48% Shodh Ganga, 74.35%
Books, 71.79% N-List, 66.66% e-ShodhSindhu, 58.97% Journals, 46.15% Shodh Gangotri,
41.02% E-Books and Magazine / Newspapers, and 35.89% Vidwan Database and the
least 28.20% Vidya-Mitra sources to get information.
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ABSTRACT 

 This paper is to discuss the findings on Research Productivity of role of libraries in 

Pharmacy education among Pharmacy students in Chhattisgarh. For the purpose of data 

collection, 46 questionnaires were distributed. The findings reveal that majority of users 28 

(60.86%) are of female respondents, 32 (69.56%) greater part of respondents use digital 

resources daily. It is also clear that highest numbers of 39 (84.78%) respondents are using 

digital resources to prepare course materials for study in the field. 

KEYWORDS:  Pharmacy Education, digital literacy, digital resources.  

 

1. INTRODUCTION 

Pharmacy education is essential for the development of basic medical and pharmaceutical 

sciences to serve the society. Libraries are provided in supporting and achieving the mission of 

higher education in today’s information world. Faculty, students and research scholars always 

depend on libraries and librarians. Librarians generously share their knowledge with them. It is 

important to work with your librarians to embed information literacy training into delivery of 

support for the course. Computer is very important because they are applied in almost all the 

fields in the Modern Era. 

 

2. OBJECTIVES OF THE STUDY  

The following objectives of the study are: 

1. To find research productivity of role of libraries in Pharmacy education and digital literacy 

among Pharmacy students in Chhattisgarh. 

2. To find out the frequency of use of digital resources pharmacy students. 

3. To identify the purpose of using digital resources pharmacy students. 

 

3. METHODOLOGY OF THE STUDY  
The present study was conducted pharmacy students. For collecting of data from the 

respondents’ questionnaire was administered. 46 questionnaires were distributed among the 

students.  

4. PHARMACY EDUCATION IN CHHATTISGARH 

There has been a substantial quantitative growth of pharmacy institution in the state towards 

the promotion and development pharmaceutical field.  
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Abstract

Cattle are diurnal and distributed all over the world. They are true ruminants and exhibit

several behaviors, namely, foraging, reproductive, social, maternal care, dominance,

cognitive behavior, and so on. Foraging behavior is essential for their survival, growth, and

reproductive fitness. A review of the literature reveals that in most of the research papers

and projects, the study of cattle behavior has not been one of the primary objectives of the

research—most of the documents focused on foraging and reproductive behavior from the

angle of economic prospective only. The Scopus and other searches revealed only 2

publications on street/stray cattle. Street/stray cattle are the perfect model to study their

changing behavior during urbanization. Therefore, information on the behavioral ecology of

street/stray cattle will be relevant and valuable for the ethologists studying urban ecology

and landscape.
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Abstract

Fluorine is the most reactive and highly electronegative element in the periodic table and is
not available in its free form due to its high reactive property. Being a soluble and easily
transportable inorganic pollutant, it gets accumulated in various organs of aquatic
organisms and adversely affects many physiological functions. Clarias batrachus were
exposed to different sub lethal concentrations of NaF (Sodium fluoride) for 60 days
(chronic exposure). Bioaccumulation status of fluoride was estimated in blood and tissues
(Liver, Kidney & Muscle). Highest concentration was found in liver tissues ranging from
0.018 to 0.069 mg Kg-1 .Liver enzymes GOT (Glutamic oxaloacetic Transaminases) &
GPT (Glutamic pyruvic Transaminases) were analyzed for their activities, which
ascertained hepatotoxic effects of fluoride accumulation. DNA damage was also estimated
using COMET assay technique, in which percent DNA was calculated using visual scoring
method. Percent DNA damage was found to be high in fluoride exposed fishes. All the
results were found to be highly significant, performed by statistical analysis, two way
ANOVA (P<0.05).
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Optimization of kraft lignin decolorization and degradation by bacterial
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A RTICLE INFO ABSTRACT

L the present study, optimizltion of Kraft lignin (KL) decolorizarion and degradarion were carried out usinS an
isolared liSninolytic bacterial srrain BactlJ,!.J vder.ensis. The procers was optimized uing Cenkal Composile
DesiSn (CCD) throuSh Response Sulface Methodolosy (RSM) for four variables i.e. carbon, nirrogen as nurri.
lional paramet€rs anil temperature, pH as phyrical paramerers while lnonitorint lwo response (0.6 color removal
and deg.adation). Underoptrmal conditions, rhe maximum KLdecotolzation and deSradation capaciry ofstrajn
was 56.16 % and 40.39 %, respectively. The pulp paper mill emuent toxiory wal asselsed in terms of phyto.
toxlcity measurement on PruseoruJ gEEUJ. Th€ Frmination FrcentaF of pio&oluJ sur.ur in wastewater treated
with bacterial stmin was 70 %, while untrEaled sample showed 50 % only.

nsM

1. InEoduction

In our country, the pulp and paper mill are rhe major industrial
sectors. Therc r^rere 17 paper mills in hdia wirh the toial paper plo-
duction of 0.13 millioD tons per year in 1951. The number was in-
creased up to 406 in 2002 wirh rhe production of 1.9 milion tons [i].
Thes€ industries utilize hute amouna of chemicals, lignocellulosic
components of plants ard water during manufacturint. The amount of
water required for per tons of paper production is about
60,000-1,00,000 gauon and dischartes more rhan
47,0OG-80,000 gallon ofwater r,rhich contair$ Iignin and chlorophenols
I l. The wastewater released from pulp and paper is dark brown in
color which is due to the pres€nce of lignin and its derivatives [. .i].
fhe dark brown coloradversely affccts the aquatic ecosystem duc to the
absorbance of light as ir inhibits the natural procesr of photosynthesis io
the strearns. UnEeated and partiauy tseated effluenb rBult in the
persistence of colot in the receivint water My over a lont rime dis-
charge. Depending on the used .aw material and stage of production
proccss, theJc industries tenerate differcnt kinds of waJtewater with
diffcrent characleristics. Most sigrificant source of pollutant in such
mill is wood preparatton, pulping, bleaching and coating process [.]
Durint pulpint process, a polymer by product, kraft Lignin is formed. In
order to produce the rayon grade pulp, only prcmium{uality Eber
containing wood chips were chosen with a supgfluous chemical pro,
cess that involves er(tensive pre-hydrolysis of wood chips at elevated

pressure and tcmperarure followed by alkaline digestion. The semisolid
pulp is collected, washed and a colloidal aqueous solutton of ljgnin,
black Lquor is Senerated. The dark brown color is due !o lignin solu.
bility. The wasre water released from rhis srate princtpally contains
hemicelluloses, litnin fragmenB, phenoljcs, resins, sodium sulfate, so-
dium carbonate. fatty acids and extra inortanic salts. when these
constiruentJ tet mixed totether becomes soluble in the strontly basic
medium [ ], Unnecessary load of inoryanic nut ents and organir
matter causes euffophication contained by the receivint water bodies.
The liposulfonate constit eDt of pulp paper wastewater may hinder
lhe growth ofaltae, phototrophic planktons and plants by droppint the
traflsmission of sunlitht in water. Farmers in many dcvcloping couD-
tdes like lDdia, due to non-availability of altemative sources, irrrgate
their crop plants with industrial eftluentr contsining high level of toxic
compounds including heavy Detals, leadiry to advers€ effect on hlElan
health thrcugh food chair [a].

Although several physical and chemical methods are available for
the treatment of emuent, however they are considered to be less de,
sirable. Thercfore, t]e researchers are now focusing on environmental
friendly technoloSies for the treatment of wastewater, which include
biolotical methods for rhe removal of conraminants lrom the emuent
I l. Among the biolotical merhods, maiority o[ rhe literarures have
been paying attention only on some genera ofwhite rot funti because of
their wide range aad non-specific extracellular liFinolytic enzymatic
sysrem (Mantanese p€roxidase, Lignin percxidase and Laccase). For the
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ABSTNACT

It is well known that cancer and its treatment produce marked imoact
on the health-related quality of life (HReoL) of cancer patients.
Research conceming impact of chronotype on HRCIoL in cancer
patienB.is almost not studied yeL but tfie interests are growing in
several diseases. Present sttdy was caried out to explore ltre imiaa
of sociodemographicl chronotype and coirsiirmpiion tjf tobatco,
alcohol and- sleeping medicjne on HROoL of lndhn oncolooy
patients. Self-reported Qualiq/of-Lih questioffiar€ COfrc aLG
C30), Hospital Anxiety and Deprejsion kale (HADS), and
Morningness-Eveningness Questionnahe (MEe) were a&ninistered
to the cancer patients (N = t 00O) in the naftve Hindi language.
Results. revealed that among the sociodemqgraphic .factod, oily
age exhibited significant. negative Assodat'otitwith B|l.1;nlcat, rote .

and cognitive functioning and posftiw association wiitr lymptoms,
namely fatigue and pain. lnterestingly, chronotype was foirnd to be
positively associated with ernotional functioning and negatively with
nausea-vomiting, dyspnoe4 diarrhoea and d*ression. Ritients whg
consumed tobacco, alcohol or sleeping medicine exhibited lower
functioning and higher syrnptoms. Further, treatment of cancer also
produced effect on a few measures of FlReoL of patients,.ln <onclu-
sion, age chronotype and consumption of tobacco, alcohol or sleeg
ing medicine were found to be imporant &terminants of HReoL of
the patients.

1. lntroduction

ln oncological trials and practices, health-related quality of life (HReoL) is considered as an
important end point along with the tumour response rate, and disease-free and overall
survival of the cancer patients. HReoL includes patient,s physical, psychological, and
social wellbeing (Parganiha et al. 20'l4; sultan et al. 2017 a,20l ga). lt is well known that
cancer and its treatment produce marked impact on the anxiety, depression and HRQoL
of cancer patients (Mystakidou et al. 2oo5; sultan et al. 2017b). However, the impact may
depend on the gender, age, type, stage and grade of cancer; type of treatment and its
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1. lntroduction

Bovine species are familiar to humans. They were domesticated from time immemorial for
the purpose of meat and milk. cattle population has worldwide distribution. A sizable
number of cattle, nearly 305 million head (30.214% of the grobal population), are present
in lndia. This makes rndia a leading country in the world for cattle population (cook 20.r9).
Recently released 20th Livestock census report of rndia (2019) indicated that out of
302'79 million bovine population (cattle, guffalo, Mithun, and yak), 192.49 million consists
of cattle (cow and ox) only. The repon arso reveared a 0.g0/6 increase in the cattre popuration
in lndia over the data recorded in the last livestock census ('rfth Livestock census 2012).
A large number of stray street cattle wander freely on the street in urban cities of lndia.
continuous overexploitation and shrinkage of grassland might be the cause of the above
phenomenon (r9th Livestock census 2012; Gowen 201g; Arya et al. 201g; Sahu et ar.2019).

coNTAcr'Ani Parqaniha @ ani.parganiha@gmall.com @ School of studier in Life science, pandit Ravishankar shuklaUniversity, Raipur 4920't0, lndia
O 2020 lnforrna UK Umited, rrading as Taylor & Francil Group

ABSTNACT

[:::.*]T. IT:flg ana seasonal.,variationi' in, tr,i ronsing
behavior of street catite in Raipur aty;,lnuia. he. *.rej-;C
foraging behavior of street cat& at ++Unre points exh dav for
over three conseclrtive da}ts at rO ditrerot bcirtions. of .Raioui eitvover mree cons€cuuve da}|s at l0 difierq|t bcations of Raipur eity
across three distinct seasons of the year, Wb log-tanfrrmed the
time series. data- and employed Si"i4,lCoriroi6..of ri" &
characteristics of time-ofday variatbn in foraqinq actiyitv. We
also determined the effects of the facors timeif-iaf 

"nd,r""-son' on foraging behavior and the number of cath. l,th tortd
statistically sEnificant tirne,ofday rrariation in $olaging pattBm
with thejeaks lgcated rystly at nridtb houA.irfoi.,iti*'of
seasons. The amplitude of fot4ing uras the bast.in. the sumner
as compared with the rainy and the winter seasons. fte factois-time-ofda)/ and 'seasoni modulated both foagtrg activity !I!dfrequency of'cimle on.,th6,. streets gt?tidcslty. is*6ca.dv. .Tt*
observed spatiotemporal patGrns in the foraghg b&laviot #catG
on the streets might provile rrseful informdion to the cta*eholders
engEged in mitigating tt|e uftan cattb raenxe , mp* irty *a
elsewhere in the world.
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Abstract
Cattle are cosmopolitan in distribution. They are economically and ecologically significant. The cattle menace on the urban streets
of developing and underdeveloped countries is challenging. The number of road accidents is increasing rapidly over time, in the
urban areas of most of the developing countries, like India. In the present study, we estimated the population of cattle wandering on
the streets/roads/highways of Raipur city of India using the direct headcount method and advanced Photographic Capture-
Recapture Method (PCRCM). We compared these two methods of population estimation to check their suitability and adequacy.
We superimposed 163 grids (1.0 x 1.0 km each) on the map of Raipur city using Quantum Geographic Information System (QGIS)
software. We randomly selected 20 grids for the estimation of the street cattle population. We used both line transect and block
count sampling techniques under the direct headcount method. The estimates of visibly roaming cattle on the Raipur city streets
were 11808.45 and 11198.30 using the former and the latter sampling techniques, respectively. Further, advanced PCRCM
indicated an estimated 35149.61 and 34623.20 cattle using the line transect and block counting sampling techniques, respectively.
We observed a female-biased sex ratio in both mature and immature cattle. The frequency of mature cattle was significantly higher
than that of naive cattle, followed by the calf. Further, we noticed the frequency of cattle in a grid in the following order: cow > bull >
heifer > immature male > female calf > male calf. We concluded that the estimated population of street cattle in Raipur city is about
35 thousand. The results of both the techniques, i.e., direct headcount method and PCRCM, are consistent for population
estimation. The direct headcount method yields the number of cattle visibly roaming on the street at a particular time. In contrast,
advanced PCRCM gives the total population of street cattle in the city. Active surveillance of the urban cattle population might be of
critical importance for municipal and city planners. A better understanding of the urban cattle population might help mitigate the
cattle menace on the street, eventually preventing cattle-human conflict and minimizing road accidents. The techniques adopted in
this study will also help estimate the population of free-ranging dogs and other wildlife animals in any target location.

Citation: Sahu BK, Parganiha A, Pati AK (2021) A population estimation study reveals a staggeringly high number of cattle on
the streets of urban Raipur in India. PLoS ONE 16(1): e0234594. https://doi.org/10.1371/journal.pone.0234594

Editor: Simon Clegg, University of Lincoln, UNITED KINGDOM

Received: June 20, 2020; Accepted: November 24, 2020; Published: January 20, 2021

Copyright: © 2020 Sahu et al. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Data Availability: All relevant data are within the manuscript and its Supporting Information files.
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Introduction
Man began to domesticate cattle about 10000- to 8000-year ago [1, 2]. They used them as sources of milk and meat. Cattle are
distributed worldwide and constitute the most significant number among the ungulates [3, 4]. In the animal world, cattle represent
the largest zoomass (about 600 million metric tons) [5].

At the end of 2018, the worldwide cattle population was about 996.36 million [3]. As per the global cattle inventory 2018, India
possesses the most significant number of cattle (i.e., 305.00 million) in the world [4]. This figure was about 196.19 million during
2012 (19  livestock census, 2012) that included 5.29 million strays (free-roaming ownerless cattle) [6]. Recently, India's 20
livestock census (2019) was released. It showed that the cattle population is about 198.48 million, including 5.02 million stray cattle
in India [7]. In the India's State of Chhattisgarh, the cattle population is about 9.98 million, including 0.374 million in urban areas;
and the stray cattle population is about 0.185 million [7].

As a consequence of the increasing cattle population, many cattle are wandering here and there on streets in most developing and
underdeveloped countries [8–11]. Rapid urbanization, facilitated by both the government and private sectors, is attributed to
increased street cattle. Due to the shortage of foraging spots, cattle wander freely on the streets of urban areas. One of the crucial

A population estimation study reveals a staggeringly high
number of cattle on the streets of urban Raipur in India

Published: January 20, 2021 https://doi.org/10.1371/journal.pone.0234594

Bhupendra Kumar Sahu, Arti Parganiha , Atanu Kumar Pati

th th

5/7/25, 5:01 PM A population estimation study reveals a staggeringly high number of cattle on the streets of urban Raipur in India | PLOS One

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0234594 1/10

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1371/journal.pone.0234594
ali06fiza@gmail.com
Typewritten text
1197

ali06fiza@gmail.com
Highlight



Abstract
Cattle are cosmopolitan in distribution. They are economically and ecologically significant. The cattle menace on the urban streets
of developing and underdeveloped countries is challenging. The number of road accidents is increasing rapidly over time, in the
urban areas of most of the developing countries, like India. In the present study, we estimated the population of cattle wandering on
the streets/roads/highways of Raipur city of India using the direct headcount method and advanced Photographic Capture-
Recapture Method (PCRCM). We compared these two methods of population estimation to check their suitability and adequacy.
We superimposed 163 grids (1.0 x 1.0 km each) on the map of Raipur city using Quantum Geographic Information System (QGIS)
software. We randomly selected 20 grids for the estimation of the street cattle population. We used both line transect and block
count sampling techniques under the direct headcount method. The estimates of visibly roaming cattle on the Raipur city streets
were 11808.45 and 11198.30 using the former and the latter sampling techniques, respectively. Further, advanced PCRCM
indicated an estimated 35149.61 and 34623.20 cattle using the line transect and block counting sampling techniques, respectively.
We observed a female-biased sex ratio in both mature and immature cattle. The frequency of mature cattle was significantly higher
than that of naive cattle, followed by the calf. Further, we noticed the frequency of cattle in a grid in the following order: cow > bull >
heifer > immature male > female calf > male calf. We concluded that the estimated population of street cattle in Raipur city is about
35 thousand. The results of both the techniques, i.e., direct headcount method and PCRCM, are consistent for population
estimation. The direct headcount method yields the number of cattle visibly roaming on the street at a particular time. In contrast,
advanced PCRCM gives the total population of street cattle in the city. Active surveillance of the urban cattle population might be of
critical importance for municipal and city planners. A better understanding of the urban cattle population might help mitigate the
cattle menace on the street, eventually preventing cattle-human conflict and minimizing road accidents. The techniques adopted in
this study will also help estimate the population of free-ranging dogs and other wildlife animals in any target location.
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Introduction
Man began to domesticate cattle about 10000- to 8000-year ago [1, 2]. They used them as sources of milk and meat. Cattle are
distributed worldwide and constitute the most significant number among the ungulates [3, 4]. In the animal world, cattle represent
the largest zoomass (about 600 million metric tons) [5].

At the end of 2018, the worldwide cattle population was about 996.36 million [3]. As per the global cattle inventory 2018, India
possesses the most significant number of cattle (i.e., 305.00 million) in the world [4]. This figure was about 196.19 million during
2012 (19  livestock census, 2012) that included 5.29 million strays (free-roaming ownerless cattle) [6]. Recently, India's 20
livestock census (2019) was released. It showed that the cattle population is about 198.48 million, including 5.02 million stray cattle
in India [7]. In the India's State of Chhattisgarh, the cattle population is about 9.98 million, including 0.374 million in urban areas;
and the stray cattle population is about 0.185 million [7].

As a consequence of the increasing cattle population, many cattle are wandering here and there on streets in most developing and
underdeveloped countries [8–11]. Rapid urbanization, facilitated by both the government and private sectors, is attributed to
increased street cattle. Due to the shortage of foraging spots, cattle wander freely on the streets of urban areas. One of the crucial
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circadian clock modulating small molecules repurposing as inhibitors of
SARS-CoV-2 Mp'o for pharmacological interventions in COVID-19 pandemic
Armiya Sultanil"b', Rafat Aliob, Tahira sultand, sher Ali', Nida Jamil Khanh, and Arti parganiha@.

'Functjonal Genomics Laboratory, Center for lnterdisciplinary Resear(h in Easic kiences, Jamia Millia lslamia (A Central University), New Delhi,
lndia; bDepaftment of Biosciences, Jamia Millia-lslamia {A C;ntral Univenity), New Delhi, tndia; .Chronobiol;gy and AnlmaiSJarioU
Laboratory, School of Studies in Life S(iences, Pt. Ravishankar shukla Univ;rsity, Raipur, tndia; "oepanment 6f Bioitremistry.university of
Ka5hmir, Srinagar, lndia; .Department of Life sciences, Sharda Univerriry, Greaier Noida, lndia

A!Sff,ACT
The COVID-I9 pandemic caused by SAR$CoV-? is a global hedth emergFncy u,ananting the
development oJ targeted treatment The main protease Mr ls considved ii a iey arug tarlet in
coronavi,us infections because of its vital lole in the proteolyic processing o:f trrvj essintia
p,olyproteins_ requked for the reF,lication and trans€ripd; of Uiat nt{A farg.Anq anO infriOitin!
the MF" activity represents a valid approach to prevent the SARS<oV_2 reilication and spread-,Ba9 

9n tl]e-:truqy.e-assisted drug designing, hire we repon a circadian dockflodulatinj small
molecule "SRT2I83'as a potent inhibi6r d Mp" to bl;k rhe .eF{ication of SARXoV__-2. The
findrngs are expected to pave the way for the development of therapeutics for COVlDtg.

lntroduction SARS-CoV-2 develop mild-to-moderate illnes; horv-

Outbreaks of deadty contagious diseases, particularly tY.tt, older people and those with chronic medical com-

caused by viruses, have ahdys been a big threat to the Plications are more likely to develop serious illness

human race. During the last dve d.."d"s, f,..pes, t.eio;- (chen et al 2o2o; Li et d. 2o2oi world Health

naires, HIV/AIDS, Western African Ebola eoidl-i.. Organizaton, clinical management of COVID-I9:
Middle East Respiratory Syndrome (MERS): se;er; Interim Guidance 2020).

Acute RespiratorySyndrome (SARS), and ,rot^r'rr.* .or- In December 2019, the COVID-I9 pandemic outbreak

onavirus disease iote lcovto-tr) viruses have originated in Wuhan city, Hubei province ofChina. The

attacked human population worldwide. The members first cluster of cases of "pneumonia of uaknown cause"

ofthe coronavirus family, alone, have caused two deadly was rePorted in late December 2019 (Wu et al. 2o2oc).

outbreaks, namely MERS caused by MERS coronavirus Thereafter, the contagious SARS-CoV-2 infection quickty
(MERS-CoV) and SARS caused by SARS coronavirus spread globally. The first laboratory-confirmed novel cor-
(SARS-CoV) during the last two decades (Zhong et aI. onavirus case recorded outside of China was reported on
2020). In December 2otg, a new unprecedentJ viral l3th )anuary 2020 by the Ministry of Public Health in
infection emerged in Wuhan, China. Genomic studies Thailand (Yan et al. 2O2O). The World Health
have shown that about 82% genome of this novel virus Organization (WHO) declared the infection a parrdemic
match theRNAgenomeof SARS-CoV (Wueral.2O20a, on llth March 2020 (Zhang et d. 2020). According ro
2020b; Zhou et al. 2020). The novel virus was named as WHO rePortg confirmed cases ofCOVID-19 are increas-
Severe Acute Respiratory Syndrome coronavirus-2 ing exponentially worldwide. Globally, as of04:02h CET,
(SARS-CoV-2) and the contagious infectious disease 4 March 2021, tlere have been 114,853,685 confirmed
caused by this new Yirus was named as coronavirus cases ofCOVID-I9, including 2,554,694 deaths, reported
disease 2019 (COVID- 19) (Gorbalenya et al. 2O2O). to WHO (https://covidl9.who.int/). However, these num-

Pathophysiological findings made it eyident that bers are likely to be higher than reported because of the
SARS-CoV-2 infection is more contagious than both frequent exclusion of mild or asymptomatic cases.
MERS and SARS (Zhang and Holmes 2020). tnfection Currently, no therapeutic options are available for
can spread even if an individual is asymptomadc or in covlD-lg. However, an insight gained on the
PrcsymPtornatic conditions. Individuals infected with SARS-CoV-2 RNA genome and crystal structures of

CONTACT_Armiyi Suhan E armiaS6bmJ\dgmail.com O Funrtional Genomica Laboratory, Center tor lnterdisciplinary Research in Buri, S,i"n."r]Iiilslamia (A Cenval lJniversrry), tlew Delhrt 10025, India. -
6 2021 Tdylor & FEncis Goup, LLC
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circadian rhythmicity of heart rate variability and its impact on cardiac autonomic
modulation in asthma
Meenakhi Sinhaf", Ajoy K. Beherab, Ramanjan Sinha@", Arti parganiha&., Babita pandelE", Richa Sharma.,
and Atanu K Patii-l'd

'Depanment of Physiology, All lndia lnstiture of Medical Sciences, Raipur, lndia; bDepanment of pulmonary Medicine, All lndia tnsritute of
Medical S(rences, Rarput lndia;'school of Studies in Life sciences, Pt. Ravishankar Siukla Uniu"rsity, n"ip*, inai.; ;oepa,t.Jni ot zootogy,
Gangadhar Meher Universiry, Odisha, lndia

alsrnacT
The commonly observed noctu.nal anack ofasttma is accompanied by circadian va atigns in alMay
inflammrtion and other ph)6iological yariabt€s. lt is also doo.rmenteaio preseriiwith a signm@nry
higher risk of adverse cardiovascurar events d.utarc associated wrdr rowei treatt rate r.*iadtity (rmr)
and dep,e6sed sympahetic and enhanced parasympathedc modulationj. Hodever, available litera-
ture.is scarce with ,egard to the impact of alt€ration in circadian ,hythmicity of hfig+efm HRV and
its daFnighr yariation in asthmatic pati€nts- Thut 72+ continuous .ecriing of 

-RR 
interyal and

o.xyge,n 
?tJ-ratign wgs done to study the cirradhn va ability of HRV (ln terms of tinre ard ftequemy

domain indices) and dso to assess the pattern .of akerations in sympadEtk anO parasympihetii
tones at different tjmes of th€ day in asthmatk patiens (,l = f) and hddthy conrrol $bFits ia = 3 r ).
Repeatedfleasure anabais of variancc and ind€pendent-samples H;st revealed' significa;dy
inrreased parasympathetlc tone lin tems of increased square rooi ofthe mean squared dfferencei
of successive NN intervils (RMssD), percentageofoumd of pairs of adjacent RR iniervai dtffering by
more than 50 ms (pNN50), standard deviatioh of r{N inten ars (SDNN), ana high fiequen<y (Hr)l iith
reduced sympafhetic activity ldecreased.bw frequency (LF) and LF*tf ratio]it earty moining 

-troun

(berween 04$O and IOOO h) in the anhma pathnts in conuast to dE hed$y sJbjecE w-ho had
opposite response. Also, signtfi(ant phase delry b<0l,S) of dl the HRV indkes and Sp(t trlas evident
by cosinor anal),sis. Therefore, dlstu.bed circadian ftythm of HR\,| tndlces and early mwning increased
parasympathetic tone points toward the possible pathoph)rsiological basis of elorerbatej asthmatic
symptoms at late nighveady moming hours and susceptibility ;f future cardiovas(ular pathologies.
This also necessitates the ass€ssment of HtN/ hythm while deaihg with the theapeutk managerient
of asthma patients.

lntroduction

Asthma, a chromc lung disease due to inflammation and
narrowing of the airways, frequently presents with wor-
sening of symptoms overnight, panicularly in the early
hours of the morning. ln fact, nocturnal syrnptoms in
asthma are the most frequent reason and essentia.l indi-
cator of the escalation of treatment, Circadian variations
in airflow limitation and airways hyper-responsiveness
accompanied by the nocturnal symptoms of cough and
dyspnea have been documented as the pathophysiologi-
cal basis for the same (Sutherland 2005).

On the other hand, a significantly higher risk of cardi-
ovascu.lar events, including myocardial infarction, cardiac
arrest, angina, and stroke, has been seen in persistent
asthma (Tattersall et al. 2015). In this context, heart rate
variability (HRV) has emerged as a noninvasive validated
tool for the evaluatton of cardiac autonomic htnction.

Poor a$hma control has been found to be associated
with lower HRV, depressed sympathetic, and enlanced
parasympathetic modulations with longer asthma dura-
tion, whereas an opposite HRV response is found in
controlled asthmatics (Lutfi 2015). Children wirh stable
chronic asthma have been documented recently to pre-
sent with enhanced parasympathetic modulation and car-
diac autonomic imba.lance (Franco et al. 2020), But the
impact of altered circadnn rhlthm of HRV in the disease
process is still largely unclear, The well-known circadian
rhythmicity ofvarious HRV indices in healthy individuals
shows increased HRV during the night with predomi-
nance of vagal activity and a nighttime peak during
the second half of the night (Sammito et al. 20t6).
A maximal shift toward sympathetic autonomic activa-
tion during sleep-to-wake transitions takes place, which
has been lid<ed to the observed increase in cardiovascular

coNTAcT,t']leenakshi Sinha I 3inham66@airmsraipur.edu.in @ Depanment of Physiology, All lndia lnnirure of Medical s(iences, Raipur 492c99,
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Does exposure to radiofrequency radiation (RFR) affect the
circadian rhythm of rest-activity patterns and behavioral
sleep variables in humans?
Margaret Messiah singh", Priyanka chandel", Atanu pati$",b,. and Arti parganihasab
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ABSTNACT

We evaluated the effects of the exposure to radio-frequency radia-
tion emanating from the base transceiver station (BTS) on the
characteristics of circadian rest-activity rhythm and behavioral
sleep variables in humans. \'Ve performed 

-this 
exploratorv field

study in a sample of 89 healttry subjects randomly chosen iut of
l434individuals surveyed for the purpose. We divided g9 subjects
into five groups, including the control, as a function of distance
from the BTS. Ihe E-field strength was higher rin the groups of the
inter-toxrer region and between O and I50 m away irom'the BTS.
The. E-field (distance) did not significantly affeci the circadian
rhythm parameters and behavioral sleep variables, except
a marginal delay in the peak timings of the rest-activity rhythm'of
subjects in the inter-tower and 300-500..m groups. No6tle iecond-
ary effects of_the factor gender were noticed on circadian ampli-
tude, sleep efficiency, dichotomy index, and wake after sleep onset,
We concluded that exposure to radiation from the BTS did not
modulate actigraphy-based behavioral sleep variables of people
residing around BTS installations. We recommend more eriensiv.
field-b_ased studies with rigorous longitudinal designs to validate
the effects of radiation from the BTS in humans.

1. lntroduction

ln modern sociery we have an intimate association with the telecommunication system
comprising mobile phones (Mps) and their base transceiver stations (BTSS). Each BTS
operates in the radiofrequency range. According to the Australian Radiation protection
and Nuclear safety Agency (ARpANSA), the non-ionizing radio-frequency electromagnetic
field (RF-EMF) ranges from 3 kilohenz (kHz) to 3OO gigahenz (GHz). The number of BTS
installations is rapidly rising over the last decade to meet the increasing use of smart-
phones for social media, online services, and internet access (Barrile et al.2009; Kaushal
et al. 2012; Haryono and Gunawan 2020). Deployment of BTs in residential areas makes
humans exposed to radiofrequency radiation (RFR) persistently. people living in BTS

CONTACTaTti Parganiha @ ani.parganiha@gmail.com @ School of Studies in Life Science, pandit Ravishankar Shukla
unive6ity- Raipur, lndia; Center for Translational Chronobio-iogy, Pandit Ravishankar 5hukla university, naipur, inJia
lU, 5upplemental data for this article can be accessed here.
o 2021 lnfoha U( Limited, trading as Taylor & Fran(is Group
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ARTICLE INFO ABSTRACT

Tuberculosis is still one of the ten leading cause6 fot death worldwide. ln st ite of the latest
medical and health advance Bained over a !,eriod of time, tuberculosis etlcctively evades
dte successfuI taryetint by drugs. The persistence abilities dernon8u'ated by the myco-
bacteria had surprised the globel community, 6ince its discovery and pathogenesis in
humans. Emergence and detection of drug resi.stant mycobactelia (t DR-TB, XDR-TB) had
further complicated the EeeEnent regime. Under the aetis of WHO, theE is a concerted
understanding and effort by the global community to eradicate TB. Towa!& tlris goal,
novel drug molecu.les, new vaccine and featment regime are being developed. Here, our
current understanding penaining to mode of ection, moleculat mechanisms of novel as
Eell a8 Eaditiona.l drug Dolecul6 and possible drug resi6tance medEnism in M. Trber-
aulosis is revieured. Recent advances on new veccination regime are also reviewed as it
demonstrated huge potential in containing TB. This krcwtedge is essential for the devel-
oPment of more effective drug molecules, vaccines and may help in devi.6ing new sUate$r
for containing and eladicating TB.

O ZD1 Tuberculosis Association of India. Published by Elsevier B.V. Au dthts r6ewed.
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1. Introduction

Txberculosis has become an epidemic in tJre world amounting
to approximetely one fourth of the world's population beirg
infected with the latent folm of tuberculosis.r According to
World Hea]t-h Organization (WHO), a total of 1.4 miUion people
died from TB in 2019 (including 2, oE,OOO people lvit}l HM.
Epidemiologicatly, TB is still one of t}te top 10 causes of deatlr
from a single infectious agent (above H[V/AIDS). Mycobocterium
tuberculosis MIB), the causative agent, primarily affects
human lungs (putmonary tuberculosis, pfB), but can affect
other tisEues snal orSans Buch as braitr, bone and liv€r.2,r TB is

. Cnrr6D0ndiul4 outhor.
E-mail addre6s: shivendr aprsu@gmail.cont.

https://doi. or9/10.1016/i. ij tb 202 1.04.0o8
m19-5707/@ 2021 Tuberculosis Association of India. published by Elsevier B.v. AII rights reserved.

predominant in developing counuies due to poor heatl regime
and lack of auEreness, Majority of the people who developed
tuberculosis in 2019 were localized in Soutl East Asisn coun-
Eies (44%), followed by Aftica (25%), Westem paciic (18%),
Eastem Mediteranear (E.2%), the Americas (2.96) and Euop€
(2.5%). Eight counri6, namely India (25%), tndodesia (8.5%),
China (8.4%), the Philippines (5.0%), Patigtan (5.7%), Nigeria
(a.a%), Bangladesh (3.5%) and SouthAfri@ (3.6%), accounted for
almost two thildg of tle total patients.a Emergence of drug-
rBistant TB had further complicated tlle reaunent regime
and poses a grave tlEeat to public health. clobally in 2019, close
to half a million people developed lifarnpicin-resistant TB (RR-
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Radio-frequ€ncy electromagneth radiations (RF-Efrffis) are uhiquitous at

1O8)

presenU Theretore; it is.€ss€iltial to asliess ttie impact of RFEMtis on human
health. ln thi5 study, we examined the non-thermal efiects of RF-EMR expo-
sure on behavioril slerlp paderns in humam. I iotat of fOZZ randomly se_
lested individuals tivrng in glq proximity of base transcei\r€r stations (BTs)
partitipaied in tre'study, The sample onsisted of 122 subjecrc fron zone A
(tnter-tqwer r.fg.6), 31o frotr]. rsae B,{G15o.,rny,,:315 6oi':zone C (fso300

ll s7 tpT.lT9, o 1:94S6 m; am uz from ttrc cona_ot .-" i*ttt *t
ETSinst:illafiritl::ii(ie.cgistit6d rhi zti*iis ilr:a tunctoii of oGtan.e i rrn tt 

"BI5. .W€ rneAsurcd.ete4ric.iietU-strergttr at each participant,s house. using
Nairiia Bi6adbndd'fietdrMetii-Sso equhped with EF0€91 probe. We used
M'.raich{uooqt}Ae et d,stir$}airs to .det€rintne:.€a0h,. subiect,r. behaviordt
sleep patterm A OryA r6uEi revealed $e hEhest E-field strengfr in zone-n
than the.oth€r zoflrs a6i1 toitrot,:i nesutts r.i Al{cOvf r.iti_w"rrir, 

"noMann-Whitney U tests showed that the,paderpants from zone A had shorter
sle€p durauon, and longer steep lateney and'inerti6 thafl those living in other
zon€s, Furthet. a signifir:nt effect of @-factors tende/ and ,year of resi,. dence'was validatdd on mid{leep (work and free days). Corpaied to *or_
en and > s-y€ar residents, men and 1-5-year residents had delalred mid_
sleep. We concluded that RF+MR mitht alter the behavioral sleep patterns
of subieifi living lthe,vici;*y ot gtS. tto*ever; furtirer confirmaiory and
extenslve studies are ne-cestary, involvint a laEe sample living near many
morc BTS installations.

1. lntroduction

Exposure to electromagnetic fields (EMFs) is a com_
mon phenomenon these days. All organisms, in_
cluding humans, receive electromagnetic radiations
of varying frequencies. Base transceiver stations
(BTS) and cell phones are the primary sources of
human-made EMF (Buckus et a1.,2017). However,

the radio-frequency electromagnetic radiations (RF
-EMRs) fall in the non-ionizing category (The tnter-
national Commission on Non-lonizing Radiation
Protection, 1998). RF-EMR lies in the frequency
range between 3 kilohertz (kHz) to 3OO Bigahertz
(GHz) as per the report of the Australian Radiation
Protection and Nuclear Safety Agency (ARPANSA).
ln the past few decades, the extensive usage of
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Exposure to radio-frequency electromagnetic radiation
shortens sleep duration and lengthens sleep latency and
sleep inertia in humans living in proximity to the base
transceiver stations

Priyanka Chandel

Margaret Messiah Singh

Atanu Kumar Pati

Arti Parganiha

DOI: https://doi.org/10.38150/sajeb.11(4).p466-481

ABSTRACT

Radio-frequency electromagnetic radiations (RF-EMRs) are ubiquitous at present. Therefore, it is essential to
assess the impact of RF-EMRs on human health. In this study, we examined the non-thermal effects of RF-EMR
expo-sure on behavioral sleep patterns in humans. A total of 1072 randomly se-lected individuals living in the
proximity of base transceiver stations (BTS) participated in the study. The sample consisted of 122 subjects
from zone A (Inter-tower region), 310 from zone B (0-150 m), 316 from zone C (150-300 m), 197 from zone D
(300-500 m), and 127 from the control zone (without BTS installations). We classified the zones as a function of
distance from the BTS. We measured electric-field strength at each participant9s house using Narda Broadband
Field Meter-550 equipped with EF0-391 probe. We used Munich-Chronotype Questionnaire to determine each
subject9s behavioral sleep patterns. ANOVA results revealed the highest E-field strength in zone-A than the
other zones and control. Results from ANCOVA, Kruskal-Wallis, and Mann-Whitney U tests showed that the
participants from zone A had shorter sleep duration, and longer sleep latency and inertia than those living in
other zones. Further, a significant effect of co-factors 8gender9 and 8year of resi-dence9 was validated on mid-
sleep (work and free days). Compared to wom-en and > 5-year residents, men and 1-5-year residents had
delayed mid-sleep. We concluded that RF-EMR might alter the behavioral sleep patterns of subjects living in

/ / /
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Locomotor activity rhythm in catfish Heteropneustes fossilis as a function of shoal
size under different light regimens
Pratibha Kujur, Atanu Kumar pati@4b, and Ani parganiha@"u
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AISTRA(Y
The information on the circadian characteristics of catfi*r in shoals is scanty. We examined thecircadian tocomoto. activiw rhwhm of catfi,n u"t"ropir*i Ariii"i L, jndfy f,*r"a fSS, t o, inshoals of four (ss4) and'six'(ss6) *ao air",*i iifri*,ll]-,ii"^i.'il""LirJ."o out the studysequentiatly under LDr (12:.t2), constant da.kness tooj, Lori*iinroui ligi, tLLf, LD!, and DL(l2:i2) Each condition was for at rean r o-1 2 .*i*uiir. a.lf. wi ana-fil'ite t me-series aata uyemploying cosinor rhythmometrv to detect.ir."ai"n ,i,,,r,ni.t r,"I.,i!rT.i i"'Lrr*or actMty ata frxed time.win_dow with a r = 24 h. ffecuhi ili;;i ffi il;i'ftil;'. shoals exhibitedstatistically significant (p <.oo'l) circadian rhythm in locor.otor a.iii,ity-!r;A, Lp conditions wirha higher activity tevet during tn" aa* prrise. runi.ei;;#ili;;;lrnning rhythms inlocomotor activity under DD and Lt . irre_sp€fiive ot the sfroaf szes. 

-fn 
ph-aie-liverse Dl- both singrlyhoused and shoals demonstrated hioher activity in the dart pf,rs.. il. il"o-,rray ANOVA resultsrevealed a siEnificant effect of th€ f;.ror-tigh i"gr^;, ; 

"il;i,uo'.'irJ}opr,"r"; tr," r".o,'shoal size'produced a statisticallv rignificant impact * tf," ir.ero,-onii. goth shoak showedsisni'cantrv hish€r meso, trran sin jy r-ouseJrrsn. iiliirriliili.ffiilrl'J"al* *ao .*r*,conditions of DD and tL The tocoiotor act,rity Aytt , 
",*,i'Utt"O 

J#Jrffi p"tt"rn *,i,, . ,r,sreater than 24 h under both oo ana u conditioiri. w;;;d;;ffi 6i{'ila more prominenttactor for the entrainment of circadian aaivtty in cam*r ii'tiiri.'if*.rJi'r, it 
" ",c"nt 

or ,o.ia
iYffTTl? 

(#,r1*) has little or no eneds i,n r'" .t i'.iitilitrE ii-.iLtili ro.o,,o* ..,t ,,y

lntroduction

The social organization of fishes is unique and exciting.
Fishes live either in solitude or in a group. The frshes
oftcn^ swim together for foraging, avoiding predators,
ard finding a suitable mate. The phenome,ion is called
shoaling behavior. During shoaling, 6shes, social aggre_
gatroD could be either loose or stable (Ryer and-5[a
]n98) ltoding behavior is typical among many releosr
hshcs (Snckscr et al. 20t0). Fish in shoals demonstrates
varied behavioral patterns, unlike thos€ in solitude. It is
a complex behavioral strategy that has broad adaptive
functions (Pavlov and Kasumyan 2O0O). Shoaling con_
Iers several benefits to the individuats.

. ^-T.-to...Too 
is the anti_predator benefits (Magurran

1990). In additron, shoaling provides benefits in sel"ecting
and having easy access to mates (Krause and nuxtoi
2002). A shoal in many fish species may vary in size ard
composition (Pitcher l99g). The more massive shoal
incurs confusion effects for predators; hence confers sig_nihcant advan(ages to shoal members. Ho*euer. #g

ARTICLE HISTONY
Received 10 Decemb€r 2020
Revlsed 26 February 2021
Ac(epted ll April202l

TEYWOIDS
Locomotor acliviry rhythm;
Iight regrm€n; shoal si2e;
free-running period;
Hetetupneu$es fotstlit

shoals also have some negative consequences by increas_
ing the competition among the shoal mates (Krause et al.
2000). The shoal modulates the behaviors, namely fora-
ging 

_and 
swimming in minnows (pioxin us phoxinus) and

goldfrsb (Carassius auratusl (Magarran arrd pitchcr I 981;
Pitcher el al. 1982). These two species exhibit variabiliw in
foragurg behaviors when shoaling size increases. lt implies
that shoaling behavior and shoal size are species_specific.
The foraging advantages associated with more massive
shoals decrease in some species when the shoal size
increases beyond a critica.l number (pitcher et aI. l9g2).
The behavior diflerence carl a]so be due to the difference
in a species' shoaling tendency (Magurran and pitcher

.19^83) 
It rndi€ates that optimum shoJ size plays a role in

influencing the behavior ofthe fish.
The shoaling behavior of fish may vary dramatically

as a function of the time of the day. Environmental cues
that vary along a 24-h day might play a significant role
(Paciorek and McRobert 2012). Differeni shoal sizes
might also modulate circadian rblrhm in locomotor

i.",J:llfl il';fl ti:f _1,q,1m;ruI;:t#,lii;,p,
o 2021 Iaylor & F.ancit Grcup, LLC
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PROTECTIVE ROLE OF L.DOPA AGAINST CYPERMETHRIN INDUCED
REPRODUCTIVE TOXICITY IN JAPANF"SE QUAIL

Bindushree Baghel and S. K. Prasad*

School ofStdies io Life Science, Pt. Ravishankar Shulcla Univeni ty, Raipur - 492 0l0,India
e-nrcil: drskprasad2006@gmai l.com

(Beceivsd 11 September 2020, Accepted 19 Decamb€r 2020)

ABSTRAC'T : To tcst vbether adminishation of LDopa car prutecl against cyperrneahrin (Cyp) indued rtproductive toxicif
ir JapaDcse quail, Co tu ix cotun,Ltjapot La. Twentl,four adult male quails werc divided into fourgroups. GrouP.I re€tived

oormal saline and served &s conhDl. Group2 received Cyp lmgftg bw Gmup3 recdved l--Dopa 5mgA0fing bw and Group 4

rcceived both Cyp and L-Dopa" Thatsrcnts wert given for 30 days. Body and test€s weight, testio ar atrd cloacrl gland volume

aod GSI ofeach bird ofeach group were recorded. Blood samples were collected fmm ihe jugular vein for the eslimntior of
senrm testcitemne. Thstcs werc collected for the eslimatiotr ofadal phosphatas€ aEd hisblogical oheratloDs. Body and telitis

wc'ight, testes and cloacal gland volume, scrum testosterone, t€sticular acid phosphgtase and GSI of Cyp f€d groups thowcd

signilicantly decreased value, Lllopc trcatcd group showed signific8rtly incre.sed value. Cyp + L-Dopa fed group showed

significautly increased value of serum t$tosterone and testicu.lar acid phGphatsse tevel whcte an other parameters showed no

signifi@rt differcnce, but thc mean valuc w&s higber thsn thos€ of Cyp group. Itrslologically, teslb of Cyp tstat€d goup showed

irrcgularity and variability in seminiferous tubules shape haviog fewer sp€rmatozoa. L-Dopu gmup showed enlarged form ol'

seminiferous tubules with abundant spermatozoa and showed full brc€ding condition Cyp + L-Dopo htated gmup exhihiicd

nearly normal apptr1mnc! of the scminiferous tubul€s and spermatozoa. It may be coacluded that L-Dopa might be a Poten t
protcctive ageut against Cyp induced toxic eIlect on reprodu(tion in Japarres€ quail. IIl vie\d of thc nu tritional Yelue of poultq'

products and the importance of poultr-v industr! worldwide linding of thb study may ald in the rational development of neq'

strategi€s of poultry ifldustry management aimed at improvitri the hullrlllr health (resources of l'ood and nuhltion) and benefiting

the econom)'.

iej, q'ords r ('ypcFrrcthrin, t--Dopa. toxicity, reprcduction, Japane.se quail.

INTRODUCTION
White meat and egg products of Poulry industries

a-re a rich source of essential component of food and

nuEition (Ghafoor e, al, 2010). Parasitic infection ir poultry

farm causes concurreot infections which results in loss

of productivity. Lice, ticks, mircs and flies are most

common extemal parasites of Poultry. An infestation with
Argaversicxr(poultry soft tick) represent a major
ectoparasitic problem worldwide in poultry industries and

is affecting egg and meat production (Hagos and Eshetu.

2005). Cypermethrin is one of the widely used pesticides

rs anti parasitic medicine to resolve the ectoParasitic
infestation in poultry farm along with other Practices
( A lves et al, 201 6; S iv ajothi et al, 2011). Their ex ces si ve

use is the major source of environmental hazards for

animals and even for human beings, because it gets

incorporated in tbe food chains (Abd-Alta st al,2002)
Many pesricides are known to cause degeneration of
reprcductive orgall.s, inhibition of spemratogenes is' steli lity

and decrease in hormone and steroid levels. Pyrethroids

are derived from rlatural occurring Pyrethrum flowers
(Chrysanthemum cinerariaefolium) and it has

insecticidal proFerties (Perger and Szadkowski, '1994)-

,lz vim? st'Jdy revea-ls that Pyrethoid insecticides including

permetluin, fenvalerat€ and cypermetlrrin act as anti-

androgen chemicals (Xtt et a\,2008) Among these,

Cypermethrin is one of the \4'idely used Pesticides and it

is considered as an endocrine distruPtive chcmical (Mnif

et al,2.0ll). h affects secondary sexual characters' the

processes of oogenesis, spermatogenesis' early onset of

rt) uv
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Growth hormone (GH), a key ,eEulator of somatk drd reprqductiv€ gro th in vertebGt€a has b€en
extensively studied, ahhouih prlmadry in female fish. Despite nurneious .eFdB about sex- and

tfii;r"p:.ifi. g;*d', patims in fu1 to o* rirri,tedge, d;re is no ,epon .bqut tt'. zi tr ,ttytt m
ot pt"t-i cx in 

-nule 
nslr. ttrul we alned tolnvestigEtttanooral vadationi lnjrlas.na GH leleB and

the existence of any rhythms therein during the reggdudiveb actiue mmths sf M&Eh lo Atlgqst kt

rhe malewalking catf stt AoiabuaO,us"We aboamed 6comparcrhes€rrr@tyJeopdFd,tetr.tt ..

of Crtl In male-female specimens of C ba}radrlJs to dedg-ber sexral ilifiooli,n ln G+t sgg"lims in

fish. After 14 days of acdinEtion to tr€ nabrral e|wirq{tgl€ftt male catfrsti (N = 240 in totd) rvere

*n.O 
"na 

,*U6Inty OiviH into eigfit EqP6 for strdy at zl0 (elndr -o5ro hI 3, 5, 9, I 2, I 5, 1 8,

and 21. During ead montt, ph)6ical parameteG like dwdon of pfEtoPdiod and water tsrperatute
*er" mea-ri. Mal. catfish (n = 4olmoDth),in a[ eqft groupi t{er€ 34np&d h = 5{gtqJp} at €adt

t,mi porni una.r a" naturd time.ofrrar 24 ttligtrtta[1t O1 QdFl i!C9 q${-t.rrE . {tc.-st4!9
ana diooa wls cUre<ted througLh a cardd punctwe' ceiitlfirgea;ridptdlie tsnhted ftiina GHw;ts

;";arred ;i,rg a comperitve' tromaoprn enzrvre.lin@irrtirrunoso&€nt"f8ly"lulfi .'i,jqq '
w€re rsnor,€4 wetgh€4 ano ulc gorfl6'so;ritl i"oii 6so *i ea.,*t a 14 5iniranterh<t of
ti.. .nd t""*n d< gos. two-wly alovl) on phsma Gtl hE ve d+q!d. cqshor lndvres '

,.rin"a tt 
" 

.rltt ni" * staisti.attv iignifKant F 'b'os) 
dtraaar (t z h) atd ?'r h rhydnE d Plasma-

GH in male C batrocrrut with tte frigtrer values of liitesi, (dme tarles mean) and-an9{iude (onehdt

il;;Gil1tr;;Lrui*ii. fu"ue' t-n trgryU9 r.r'v., M+P','c,{S.Tg!af,ry
ffi;i ri;; ;;lua;tn ant:o.,e z+ tr ac pt'"se of GH duang th! e#v phoqlEla rrdrsdlv 

'..^r*hr.a f'am M.ar.h 16 turoud Dts6n<t lexJaldinrorc*r&rn in plama GH nkeorsatdaaopfiasesscotophase from Mardl to Augusl Dhfinct sexJaldimorfbkm-ln
wa5 noticed beMeen male and ftmde Gtfish. 65l.vdue of n-de '

dirata rhal€s

itrat ptdrn;;"r';Ai&';'#;;;"ffi ft-d"-;titL.6sl.,a.r"s of odt i"tiith inditat' males maire a tiue
i"rii"itr* f*rar"i in terms of size ard regodudirre activity. fte firdlogs fiat Plasrm GH sllsv 24 h

;J;;;r*t flir.t rt*s in a sex*pe:ci manner <onroiety oemoniate dle importance of con-

;tff"r-dr; "tri; Liotogrcat za 
'tr 

anu seasonal ttmi and ser sn the GH levd in regul'dng the

physiol-ogy of somatic gro$/th and r€Pmductton lncatfdt:'

lntroduction

Fish, being poikilotherm, are influenced by daily and seaso-

nal vadations in photoPeriod, temPemture, rainfrll, physico-

chemical, and biological characteristics of the aquatic eco-

system, such as dissolved 01 CO2, pH, and salinity

Biological rhythms are re€lrrent Process€s' from molecular

to behaviora.l levelq controlled by endogenous oscillators or

biological clocks. These rhythmic processes are the outPut of

interactions between the biological dock and extemal envif-

onment (lamont and Amir 2010) that provide adaptive

Iitness to organisms by aPProPriately timing their behavior

(feedin6 locomotiol and social aggregauon) and physiol-

ogy (growth, reproduction, imrntme res?onse' and hormone

secretion). In fish, rhythmic secretion of various metabolic

and reproductive hormone$ such as gonadotropin (De

Vlaming and Vodicnik 1977; Harikrishnan et al' 2002;

Hontela and Peter 1978; Khan and Thornas 1994)' sex

steroids (tamba et al. 1983; Sngh and Singlr 1987), and

thyroid hormones (Ea]es et aL 1981; Sinha et al 1992;

Stacey et aI 1984) has been rePorted- In vertebrates rhyth-

mic secretion of these hormones connols and coordinates

grorth and reproduction, t'wo crucial physiologcal

Processes.

Daily vadations in GH secretion have been described

il many fish species, such as rainbow trout (Gomez et al

1996; Le Bail et al. I991; Niu et al. 1993), Adantic sa'lmon

con-oo*.n-."r6ubhu@yahoo.(o'in@FishEndocinologyL.bolatory,oepaftmentofzoolo9y.lnstituteofsCience,Banara5HinduUoivel5[y,
Varana5i 221005, lndia.
,prerent addrerJe5 Vice-Chancellor a( Gangadhar Meher Universlty, Sanbalpul, orit$, lndia' 768004

O supplemental data for thig article can be accested on the publighe/s websrte
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To which world regions does the valence-
dominance model of social perception apply?
oYet the past 10 years, Oosterhof and Todorcn's nalence-dominancc mdel has eme?ged as the most prominent account ofhow Peopl€ eYaluate taces on social dlmensions. ln this nrodel, twodimeniions (valenceand dominame) unde.Din social
iudsements of taces. Because this mod_ eI hasprimarity been d!*l.p"a iiJG-Jr]l r i]il;;;;iiil u-JLr rr,"t e,these findinFs applv to othet r€8ions. we aadrcssea tiris questlon dircpricating oosterrror ana ioaoiys metrpaorogtr acrcss
l*.**^sT1,1111ry-!:.and 11"570 participants. when we u*i o'*t"trtot 

"na 
roaorovt orgiiai ii"'["i. .t 

"t"gy,:T:::5T:-d"11"1nce model gEneralized across rrgions. when we us€d an alternative methodol6gy to a[Jw lor correlatedqlmenspns, w-e observed much less teneralization. Collectively, these results suggest that, while thi valence-domlnance
mod€, gener.lizes rrety uell across redons when dimensions are forted to ue oaiigonat, rejo*r iin"r"r.* 

"." 
,"r""r"awhen we use differe extiaction nethods and correlate .nd rotate the dimension reduction-solution.

Protocol reglstration
The stage I protocolfor this Registcred,Report was-accepted in principle on 5 November 2o'18. The protocol, as accepted by thejou.nal, can be found al hrtpst///dot.ot g/tO.6084/rrg.fig;harc 761144i v1.

eople quickly and involuntarily form impressions of others
based on their facizl appearance- . These impressions then
rntlLience important social outcomes, . For example, people

are more likely to cooperate in socioeconomic interaitioni with
individual5 vyh65g 166gs are evaluated as more trustworthv,. 1/ote for
indrviduals whose faces are evaluated as more competentl, and seek
rornantic relationships with individuals whose facei are evaluated as
more attractive'. Facial appearance can even ilfluence [fe_or-death
outcomes- For example, untrustworthyJooking defendants are
more likely to receive death s€ntences,. Given that such evaluations
influencc profound outcomes, understanding how people eraluate
olhers'faces can provrde insight into a potentially imp;rrant route
through which social stereoq?es impact behaviour'

Over the past decade, Oosterhof and Todorov! valence-domi,
nance model has emerged as the most prominent account ofhow
we evaluate faces on social dimensions. Oosterhof and Todorov
identified 13 different traits (aggressiveness, attractrveness, car-
ingness, confidence, dominance, emotional stability, unhappiness,
intelligence, meanness, responsibility, sociability, i.rrt^,o.tiin",,
and weirdness) that perceivers spontaneously use to evaluate faces
whcn forming trait impressions.'. From these traits, they derived
a two-drmensional model of perception: valence and dominance.
Valence. best characterized by rated trustworthiness, was dellned
as the extent ro which the target was p€rceived as having the inten-
tion to harm the viewer,.. Dominance, best characterizad bv rated
dominance, was defined as the extent to which the target \a.as per.
ceived as having the ability to infuct harm on the viewer-.. Crucially,
the model proposes that these two dimensions are sufficient to
drive social evaluations offaces. As a consequence, the majority of
research on the effects ofsocial evaluations ;f faces has focused'on
one or both ofthese dimensions" .

Successful replications of the valence-dominance model have
only been conducted in Western samples i, . This focus on the West
ls consistent with research on human behaviourmore broadly, which
typically-draws teneral assumptions from analyses ofWestern par_
ticipants' responses . Klinc ct al. recently rermed this problematic
practice the Western cenlrality assumption and argued that regional

variation, rather than universality, is probably the default for
human behaviour.

ConsisteDt with Ioine et al.'s notion that human behavrour is
best characterized by regional variation, two receot studies ofsocial
evaluatron of faces by Chinese participants indicate thal different
faaors underlie their impressions .,'. Both studies reported thar
Chhese participants' social evaluations of faces were underpinned
by a valence dimension similar to that reported by Oosterh;f and
Todorov for Western participants, but not by a corresponding
dominance dimension. Instead, both studies reported a seconi
dimension, referred to as capability, which was best characte zed
by rated intelligence. Furthermorq the ethnicity of the faces rated
ooly subtly affected perceptiortsl,. Research into potential cultural
differences in the effects of experimentally m.nipulated facial char-
acteristics on social perceptions has also found little evidence that
cultural differences in social perceptions offaces depend on the eth
nicity of the faces presented -' . Collectively, these results suggest
that the Western centrality assumption may be an important barrier
to understanding how people evaluate faces on social dimensions.
Crucially, these studies also suggest that the valence-dominance
model is not necessariJy a univcrsal account of social evaluations
of faces and warrants further investigation in the broadest set of
samples possible.

Although the studies described above demoDstrate that the
valence-dominance model is not perfectly universal, to which spe-
cific world regions it does and does not apply are open and impor,
tant questions. Demonstrating diffetences between British and
Chinese laters is evidence against the uDiversality of the valence-
dominance model, but it does not adequately address these ques-
tions. Social perception in China may be unique in not fitting the
valence-dorninance model because of the atypically high general
importance placed on status-lelated tlaits, such as capability, during
social i[teractions in China:]]'. hdeed,'tan ct al.) demonstratea
facc-processing differences between Chinese parricipants living in
mainland China and Chrnese participants living in neatby coun-
tries, such as Malaysia. Insights regarding the r:nique formarion of
social perceptions in orher cultures and world regions are lacking.

A full list of author alfiliations appears at the end o{the paper
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Synthctic insccticidcjr 0re thc Inost inlporl0nl parls
ol'lhc mosquito vcclor co[lrol progrflrD te., growlh
rcBUlirlors li)r insccls (r,tr,, dillrrbenzrrrtlrr, nlclhoprcnc,
r,/('.) irnd orlt nophospl){tlcs (c.:rl,, tentclhos, l'e thjon,
,r(.), I{cl)cotcd indiscrinrinntc usc ol lhe synthclic
pcslicidcs hls bcerl repoic(l lo hove I hflrnrlirl cl]bcr on
lish tntl ollrcr non-tltrBel orgflnisrlts. nnd nlso lhey
causc ll)c incrcuse in insccticidc resistance of
arlhroBtdsl. I lErc [rc rEporls on mol0ria veclor
rcsislancc ro DDT (Orgonochlorine), Molothion
(Or8anophosphutc) ond Dcltomcrhrin (furcthroids) in
('hhotrisgarh stslel. Synthctic insccticidts also liavc
causc{ cnvironrnentol problcrns such us nir. soil nnd
grutndwalcr.Jxrlhlli0n inclrrtling toxlcily to thc uqualic
cuorystcm, llcncc, scicrrlisls 0rc loohing lbi lhe(lcvck)pntcnt ol rnorc clljcicrrt trrrd elo-lilendly
irltcnntivcs, to c(nrvcntionul pc$ticidcs, which rrrc solic
l(, hcillth o, hum0n atrtl lirrllrct, lo tltc c vitonmcnl n[d
lhc non.lfl4(cl r)rg ltirimri.

, Mosquilocs lr.anstrrit disqascs /r, llflnIlitl) li)rcslli:vcr. chikurr;.1unyl, tlcrrgrrr,. d in rl| lx1i;151", 1,1r*1..1.,j

llllxrili viiIy tllIrihIrl.Blll,rhk/I nll.a'lfl t

lrrrrnr rrluliorr ()l'nrtti-lnrval nnnoctnulsion: lmpact of droplet size on

lnrvicidol ilclivily agflinsl. millilria vcctors in (ihhattisgarh, India

Vilny0lnLrlrrrri (ilrt,rlrr', tlu;rr tlllrlltrr'& Ashwinl Kttmnr (itrptlrr

rst'S ir l,il. srlc|luc, l'l lart]L,ltrrlLrn shifillr Iltlivctilly, lallrltrrr'lr2 l)l(,, ( lllrllll;t,14rh, lrldrr
)Nrrtlrrrul lrrtitutc rrl Mirlrrrin I{crcrrroh. Ilc[J llnlt. l{ripur.4r2 (ll J, ( 'hfi!rllitt,'rh, l0din

Rn.1lr\\l0S J n n,)020i tt vlxtti l-1,htlt )0)l)

25qo surfo('llrrl con(cnln(fur Nrd l ta,c€nll(l r$ iurlhcullt) r{.rc Jr),2 [m frd 0,22 rcspcctivcly, ()plinizcl lrcprErmint oil

c tnNlrulc(l &,ic. lltlc nn(l rir,c-dcpcndc0t lrrrviaidltl uatlvity flgrrirrrt mulario vccton with LCro vlluc of 48 ppm and

rr*rriotrt ,y'rrnlrlrr./r,,t trl\/itdtt lttd iitllvleN rkqhen q,norpondingly tor tho biggcr lrcplct sizc fo.mulatioh
(l'Nli. tlmplct rlitutrctcr 129,(r nn) 00[l'irni[A thc dnrplct slzc.tlcpcrrdcnl llryicidnl octivity ol thc nenoc'Ilullion.

lirr rrx)squitl) vc{klr coIlr0l xtrnlc.gics_,

equino cncephalitis, fi lariasis, Japanese enc€phalitis,
l,n Crosse encephalitis, malaria, Ross River fever,
Snint Louis encephaliti.s, rulsrcrnia, Venezuelan
cqLrinc cncuphulitis, West Nile virus, Western cquine
onccphnlitis. ycllow fcver and Zika levertr. ,fhey 

also
causc a nuisancc by hiting which can lead to allergic
rortctions to humans, l-lence, mosquito vector cont;ol
is an cssentiul requiremcnt in control annoyance
created by and the epidcmic diseases spread by
mosquitoes. Malaria is foremost public health concem
of lhc Country and also globally. It is onc of rhe life-
threotcning discases and thc causative organism is
plasutodium parasites. Biting of the infcct& female
anophelines transmils thesc pnrosiles to human hosts.
n I estimsted 219 million csses of mularia was sprcad
over 90 vurious counrries and resultcd in dcsih of
435,000 pcople in 201?. AhhouBh Atiicnn counrrics
shntc nn unaccountflhly high score ol' lhe global
hrrtlcn ol rnrrltrril, lr:tlin shrrrr'd 4olo of the discasc
hrrtdcrrr, 'l ltcrc upi itroun(i onc ntillion tnalarin cflscs
rcpoflcd in lnrlirr rnnrrnlly c:rtrscd hy p viyar lnd
l'. li L,i,tIu t rvilh rrlourrtl S0o,,r proportion ol.cachr..()lrl l|l 5ll r|lrrDhclinr,.s lorrrrd in lndia. Malariu rs
lrflxsrnittcd hy 6 prinrrrry vcclrrrs nnd .| scconrlarv
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ANTIMICROBIAL EFFICACY bF BIOACTIVE COMPOUNDS
oF RARE ENDopHyrrc ACTINOBACTERIA, Acrinoqiloteichus

cytrtt o g r ise us SIRS (MK793Sg4)

. . Geetika WagE, Sunita Dstla and Ashwini Kumar Gupta
I\lir:robiology Research Laboratory, School ofstudies in Life science, pt. Ravishankar Shukla

. University, Raipur.4920l 0, Chhanisgarh. lndia]{Conesponding 
Aurhor: geet.mun0g1flg*.i t..o,

The increased murtidrug resistance (MDny in paurogens as a result of ano,ropogenic activities in aaailonto narural proceses (through hereditary changes, ertr:x p*p, p i.rt n ",r., etc.) is alarmiry for publicheahh and modern nedicine. r! The siruation h'as resulted'in rJd,i..a-rrr".ur"n.r. ofapproved antibioicsand thus effons are being made to find efficient ant broad-spectrurn-*iiiioti., r.o* actinobacterja whichare porentiar producers of diverse metaborites.. Since cunentry arairuiL arrluiotics are mainly derivedliom soir actinobacteri4 research on endophytic actinobacteria ir- uro.*^y to replace repedtivediscoven of known antibiotics. Endophytic aciin;ba;ri; ;;,*i. ri't.ry ,o u. invoived in the metaboricpath'ay ofthe host plant and thus chanie. orp.oaucton oisor.'ioi.n,i.r nou.r bioacrive mebborires inaddirion ro chemica,l'simirar ones .r. 
^or..i 

Tr*rn. a*"ri, ,i'.r,i.....r compounri produced bv rheplants 141. brevirblio and raxus baccaru,has also been Jirrr.Jt"r, r* endophyre Lli*omonoioor,tsp- and. rtirusaro.rp,ra sp. respectivery.r posiury .ria.i,i,,gii.'i"""rr.r.., 
"r;;,f ; ;il;ffiilfi;;:lhus to oscerkin more efticient compounds, recent rescarch tras- focuseO on rare enciophlticacrrnobacleria. ar underexplorcd group of nt icroorgan:sn, s.rn Inrs study' a rarc acrinobacteria" ,ral/nD olloteicius cyanrogns.alr strain SIR5 was procured ltorn rhe rooitissuc of medicinal veetl sphaeranthu.s izdicus frorn'Raip'u; cr.fi;;;;h snd its Bntinricrobior ucri'iiyrvas observed asainst Mrcc and crinicat pr,t,;s;;;.';rej;;r;: ;;:;,r"*.," has been isotored riornthe soils of China and the strain wos aurhenticuted to le oi ramitf rscl.doaoc.'.1l.rc..oc, brsed onphr'logenetic anar\sis' Bioacrivc ,rur"iir. .,"' rr"rr;;,.1,,;'.i;i;'iJr.1.,ride, obrained frorr marine .{.ct'otrogrtlretrs' erhibited significant {irlbacrcriul. rurriiur:6n!. flrlic,iiacr. Enc antianlcebic activitv.6$

INTRODUCTION

produccrs^of I divcrse anav of significanrbi*ar"i l"ofii,* e-"dilil##br:1#"."fi?hHil1H:rms ot Sphneronlrus rrdicls Lirn. and.w_qs identified ,o a, iiir|irito,ri"n, qunogrisew via 165 rRNAscqucncing wih rhc accession number. MK7935t4, ,rr. gi". *qr*..-"* i.porit.d to NCBI. In the currcntsrudy' a rare sciinobac(cri, .'tctinoaroleicht$ clanogriseui, has bien rcported as an endophyte for thc firsr timc.Both lticrobiat rvpc culrure cott."tion luiccj i; biil;i c.rffii"ica; ,r"r" used to invesrigate theantimicrobiaf propeny- of rhe bioacrive ct 
"ricaf" 

synti.riz"a 
';y ;.';;;;,rr", sIRs. A significarr_zone ofinhibitions rvas rce'orded against clinical curtures:-B ca,eus (12 .ti*oldiiji'i*aiao arbicans (12.83*0.44 mm),E coli 115 33+0 33 mm), s eprde,rridu (,.50j0.2E mm) ;d rrirdaipr*ri""r, B. cereus (r.r&o.16 mm), B.sr/6r,rrs tl3.-ijr0.t6 rln\\. p. oerusinoso (13.33*n.33 ,n ), S. "pidriii-iZ.f f*0.:f ,.). Thc production ofbioacti'e compound was cnhanced-br opd.riza!6n *rg ;; fd;;; ;ui" ioaorr, rvhich was achieved with

ffi'*1"'*;1::f iT.,f*:1,-,ll::t I{t:";-il";;#6; ."l 
',i'[,]*o. 

' , s/,, Mgso{- , g/,, Nacr -

*ri',,ij:^,.':',J:li'j1i'l!:lf ":':"-*' "fft'ffi,,!]",r 
research aimed ror endophvtic aainobactcria,

ts.l. rr.ce sorurio. . l mut) wirh irocurum ,i..-- rsv",'i^.,';",1;-p'Jila _ Tiol'* - 
d.irilLt"iilr"lrYJ:)i:J.

I:HiH:.,;r.,,r,r.ltoteichus 
cl,onog.isers. Bioactive Compounds, r,i,l.i".Ui"i 
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PROLONGED EFFECTS OF RADIOFREQT]ENCY ELECTROMAGNETIC
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ABSTRACT: In thisageofglobal comntunicalion, mobile phones have been tr€mendously used by all human beings €specially
hy young adulls. k)nizing radiations ar€ known to damage genetic compo[ents and can b€ lethal, studies on the effect of non-
ionizing radiations are contradictory and few. DNA methylation pattern is an important aspect for gene rcgulation durilg the
developmental phase and seen to ocsJr pmfoundly dudng th€ adult phase on exlmure ro certain enviro mntal conditions. The
pEsent studf is a n elfort to €stimate the emech of Radiohrqumcy Electromagnetic Field emitted from a nrobile phone on global
DNA methllation changes, egg spawning and body weight in zebralish. The experiment was conducted in eight groups ot
zebrafish, with I0 lish per group, where four groups were utilized as control while the other four groups were exposed with
mobile phone ntediated non-ionizing radiations for 5, 10, 15 and 20 rla1s. Each experiment was performed in triplicaie. A Narda
Broad Band Meter (NBM)-S5(|and EFG39l probe vere used for rccording the electric lield (E-Field) str€ngth of MP raaiation.
The €xperinrenl was conducted in separate rooms for both groups, and after the tentative time period, DNA was isolated from
randomly selected zebrafish from each grcup. Later, DNA methylatio[ was quantilied in zebrafish muscle tissues using a
MethllFlah Methllated DNA quantilication KiL Statistical analysis reveah thaa various parametem srch as DNAnrethylatiorl
spawning and body w€ight showed signiticant dilferenc'e b€tween control and exposed groups. while DNA methJ-lation was
found to be higher in exposed group than control group, body weight and spar+ning nreasrred less in expced group as <rrmpared
to the control group. The study concludes that prolonged exposure to mobile phone radiations could affect DNA methylation
pattel'n as w€ll as the reproductive nlachinery in zebrafrsh.

heI rordr .' Zcbrirli\h. mobilc phone radiation, DNA merhylation. spirwning.

INTRODUCTION
Mobile Phone (MP) use has become widespread in

the current decade (Parasuraman e, al, 2017). Recently,
4cJong term evolution (4G-LTE) mobile phones (Mps)
are becoming prevalent and provide very fast internet
speeds. MPs, with not only their comnunication facilities
but also their ability to access the internet, make it an
unavoidable gadget in our cu[ent lifestyle. Radiation,
which is an inregral pan of any living organism, lies in
the ionizing as well as the non-ionizing zone of the EM
Spectrum. The antenna of MPs is located at the rear
bottom or the top for transmitting or receiving signals.

AII living organisms, includinghumans are continuously
exposed toRadio Frequency Elecrromagnetic Fields (RF-
EMFs). RF-EMFs are emitted from MPs, home
appliances and medical devices. Radiofrequency lies
between the range from 3 kilohertz (KHz) to 300
gigahefiz (CHz) and are conventionally called Radio
frequencies (RF). MPs use radio frequency to transmir
and receive signals and its radiation var-ies from device
to device. MPR is measured by a quantiry known as the
Specific Absorytion Rate (SAR) value for the pa(icular
device. (FCC, Consumer and Governmental Affairs
Bureau. Reviewe dt l0l28l 16) - SAR is the rate of
radiofrequency energy that is absorbed by the humnn body

"CorEsponding uulhor: School ofstudics i0 Lilt Science. Pandit Ravishankar Shukla Un iversiry. Raipur - 4920rc. ln,lo
c-rnail: shikhamalilI9@yahur.com, ORCID : hnps://orcid.org/OXX!fiJ03- I.165_6791
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o
stress and development phenotyping ofHspl0l and diverse other Hsp
mutants of Arabidopsis thaliana
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Subhash Chandra Naithanir . Anil Groverr @
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Abstract
Heat shock proteins or Hsps are cridcal in mountint plant resistance against heat stress. The complex Hsp spectrum of
Arabidopsis thaliana plant contains over two hundred proteins belonging to six different families mamety isp)0, rtsplo,
Hsp60' Hsp70, Hsp90 and Hspl00. ImPonantly, the cellular functjon(s) o1most Hsps remains to be established. we aimed
at phenotyping of stress and development response of the selected, homozygous l,-rp mutant lines produced by T-DNA
insenional mutagenesis method. The heat stress phenotype was ass€ssed for basal and acquired heat stress response at seed
and seedling stages. Distinct phenotype was ooted for the ftor1--, mutant (knockout m ltant of Hsp I 01 Eene) shlwing higher
heat sensitivity and for trc solk-087844 motant (knockout muta of Hsc70-2 gene) showing higher hiat tolerance rhan the
wild type seedlings. The homozygous cs808162 mvtutt (muEnt of CrpE-p gene encoding for rhe chloroplast-localized
form of HsPl0l ) did not survive even under un$ressed, conEol condition. sart-064687C mutant (mutan t of cpn60p4 gete)
showed accelemted development cycling. The hotl-3 rrr,rtant apan from showing different heat response, exhibited
development lesions like bigger size of se€ds, buds, siliques, and pollen compared to lhe wild twe plarts. In response ro
controlled deterioration treatment of se€ds, hatl-3 stx,ds showed higher accumulation of reactive oxygen species mole-
cules' higher rates of Protein and lipid oxidation and a faster decline in germination rate as compared'to wilj type seeas.
our findings show that Hsps perform diverse metabolic functions in plant response to sress, grcwth, and development.

Keytotds Arabidopsis thaliaru , Development . Hspl\l gene. Heat stress . rlsp mutant . T-DNA

Abb.eviationt
APX Ascorbareperoxidase
AT Acquired tolerance
BT Basal rolerance
CD Controlleddeterioration
Clp Caseinol).ricproteases
DPS Days post stress

GI Germination index
HS Heat slress

Hsf Heat shock factor
Hsp Hear shock protein
HSR Hear stress response
KD Knockdown

KO Knockout
MDG Multiplying mean daily germination
PCR Polymerase chain reaction
PQC Protein qualily control
PV Peak value
ROS Reactive oxygen species
SOD Superoxidedismutase
TAIR The Arabidopsis informarion resource
UTR UntranslaEd region
WT Wild type

Anil Grover
anil.anilgrover@gmail.com

Deparftenr of Planr Mole.ular Brology, Universiry of Delhi
South Campus, New Delhi ll002t,India
School of Life Science. ft. Ravishankar Shukla Universiry,
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lntroduction

For performing the
reproduce under heat
divene straregies to
prote.ction of cellular

uphill task to surviye, grow, and
stress (HS) conditions, plants adopt
minjmize the damage and ensure
homeostasis during the stress and
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ǹf"Vdks.k

(2230) flrEcj&vDVwcj] 2020

t;uanu dh dgkfu;ksa esa ukjh&'kks"k.k
MkWú e/qyrk ckjk

funZs'kd] lgk- çkè;kid] lkfgR; ,oa Hkk"kk&vè;;u'kkyk] ia- jfo'kadj 'kqDy fo-fo-] jk;iqj (N-x-)

cjkrw jke èkzqo

'kks/kFkhZ

lkj

vk/qfud ,oa Lora=k Hkkjr esa fL=k;ksa ds lkFk rjg&rjg ds vR;kpkj fd, tk jgs gSa] ftlls L=kh&'kks"k.k ,oa mRihM+u ls f?kjh gqbZ fn•kbZ nsrh gSA bl
vk/qfudhdj.k] çxfr'khy vkSj HkweaMyhdj.k ds nkSj esa ge fdrus ladh.kZ gks x, gSa fd fL=k;ksa dks vkt Hkh viuh nklh gh le>rs gSaA

t;uanu us viuh dgkfu;ksa esa ukjh&'kks"k.k dh leL;kvksa dks çeq•rk ls fpf=kr fd;k gSA mudh dgkfu;ksa esa ,sls dbZ ukjh&ik=k gSa tks fofHkUu çdkj
dh 'kkjhfjd] ekufld] vkfFkZd] lkekftd o jktuSfrd 'kks"k.k dk f'kdkj gksrs gq, fpf=kr gSaA mudh dqN çeq• dgkfu;k¡ gSa] tSls& ^ejs ?kksM+dk uky*]
^>qu>quk*] ̂ fx¼&>iêðk*] Nqêðk lk¡M+*] ̂ ckWMhxkWMZ*] ̂ xkstj flag vej jgs*] ̂ fgjksf'kek vkSj ukxklkdh*] ̂ fprkeu pk dk ujd*] ̂ Lora=krk lsukuh dh csVh*]
^dLrwjh igpkuks] oRl* vkSj ^Bsaxk* bR;kfn dgkfu;ksa esa ukjh&ik=kksa ij ?kfVr vekuoh; O;ogkj dk fp=k.k fd;k x;k gSA bl 'kks/&i=k esa eSaus ^ejs ?kksM+s
dh uky*] ^fx¼ >iêðk*] ^Nqêðk lk¡M+* rFkk ^fprkeu pk dk ujd* dgkuh dh çeq• L=kh&ik=kksa ij gq, 'kks"k.k ds dqN çeq• va'kksa dks çLrqr fd;k gSA

çLrkouk

tc gesa fdlh dk;Z ;k ckrphr ds }kjk çR;{k&vçR;{k] 'kkjhfjd ;k ekufld nq%•] d"V vk?kkr igq¡prk gS] mls 'kks"k.k dgrs gSaA 'kks"k.k eq[;r%
ekufld] 'kkjhfjd] lkekftd ,oa vkfFkZd vkfn Js.kh ds gks ldrs gSaA ihM+ke;] ekufld d"V ,oa vuqfpr dk;Z gksus ds dkj.k ;g vijk/ dh Js.kh
esa vkrk gSA vijk/ dh Js.kh esa gksus ds ckotwn vius LokFkZ] bZ";kZ&}s'k] yksyqirk] vfHkyk'kk] ?k`.kk] vga] vgadkj] Øks/&vkØks'k ,oa vkos'k vkfn ekufld
foÑfr;ksa ds dkj.k ;g mitrs gSaA 'kks"k.k ,d euksfoÑfr ,oa udkjkRed ekufldrk }kjk mith foÑfr;k¡ gSaA ekkufld 'kks"k.k] Mjkuk&/edkuk] xkyh
nsuk] vieku djuk] csbTtr djuk] O;aX; dluk] f}vFkhZ ckr dguk] ncko Mkyuk] ihVuk] mis{kk] vkjksi e<+uk] nks"kkjksi.k djuk] pfj=k guu] vkykspuk
djuk gSA 'kkjhfjd 'kks"k.k ds varxZr ekjuk&ihVuk] ne ?kksaVuk] tgj nsuk] /Ddk&eqDdh djuk] tykuk] fxjkuk] pksV] vk?kkr vkfn dbZ rjg ds d"V
igq¡pkuk rFkk 'kkjhfjd ihM+k] ;kSu&'kks"k.k bR;kfn vkrk gSA

iq#"k ç/ku lkekftd O;oLFkk ds varxZr efgykvksa dks ges'kk uhpys Lrj ij j•k x;k gS vkSj ;g fojks/kHkkl nh?kZdky ls Hkkjrh; lkekftd O;oLFkk
esa fo|eku jgk gSA bl fo"k; ij fganh ds çfl¼ dfo eSfFkyh'kj.k xqIr dh viuh jpuk ^;'kks/jk* esa dgk x;k dFku ukjh dh fLFkfr dks lkFkZd o
pfjrkFkZ djrh gS& ^^vcyk thou gk; rqEgkjh ;gh dgkuh vk¡py esa gS nw/ vkSj vk¡•ksa esa ikuhA**1

vFkkZr~ efgykvksa dh d#.k fLFkfr dk ekfeZd fp=k.k fd;k x;k gSA bl çdkj vkt u tkus fdruh efgyk,¡ vius ru&eu vkSj vkRek dh ihM+k dks
vius vanj lesVs lkjh ft?anxh viekfur lh ?kqV&?kqV dj dkV ysrh gSaA bldk ;FkkFkZ fp=k.k fganh lkfgR; esa gqvk gSA

lkekftd 'kks"k.k ds varxZr dsoy ,d O;fÙkQ gh ugha cfYd iwjs ifjokj vkSj lewg dks f'kdkj gksuk iM+rk gSA dbZ ckj ge lkekftd 'kks"k.k dks
igpkus esa pwd dj tkrs gSa] bl dkj.k mldks lg ysrs gSa vkSj lgu djrs gh tkrs gSaA bl dkj.k ;g 'kks"k.k vçR;{k :i ls çR;{k çgkj djrs tkrk
gS] ftldk ifj.kke dbZ ckj tkuysok Hkh lkfcr gksrk gSA vkfFkZd 'kks"k.k esa nwljs ds Je dk vuqfpr ykHk ysuk] >wB] iQjsc] tkylkth] /ks•k/M+h djuk
vFkkZr~ nqcZy ;k vf/uLFk lg;ksxh dk vkfFkZd :i ls fd;k tkus okyk 'kks"k.k gksrk gSA

ukjh&'kks"k.k

Hkkjr iq#"k ç/ku ns'k jgk gS] bl dkj.k efgykvksa dks ysdj ukjh l'kfÙkQdj.k ij cgqr dqN fy•k tk pqdk gS vkSj cgqr dqN fy•k tk jgk gSA
ukjh dh fLFkfr dks ysdj vkt Hkh dbZ loky gSa] ftldk mŸkj lekt ls visf{kr gSA Hkkjr ,oa fo'o ds vU; ns'kksa esa efgykvksa ij gksus okys mRihM+u]

ali06fiza@gmail.com
Typewritten text
1220



Unmilan

(UGC Care Journalj

ISSN 0974-0053

Vol-23-Issue-04

April-2020

छत्तीसगढ़ो लोक गाथाओं में राम

डॉ. (श्रीमती) शैल शर्मा

प्रोफेसर एवं अध्यक्ष

साहित्य अध्ययनसाला पं. रविशंकर

शुक्ल विवि रायपुर (छ.ग.)

ज्योतिबाला साहू

शोधार्थी

छत्तीसगढ़ की पावन भूमि प्रागैतिहासिक काल से गौरवमयी एवं पजूनीय रही है।

छत्तीसगढ़ की भूमि गुरू से महिमा मंडित रही। इसका सबसे महत्वपूर्ण कारण ब्रह्माण्ड नायक

राम को जन्म देने वाली माँ कौशिल्या की यह जन्मभूमि है। पूर्णावतार ब्रह्म श्रीराम की

लीला भूमि होने के कारण छत्तीसगढ़ की पावन धरती राम के प्रति अधिक आस्थावान दिखाई

देती है, जैसा कि 'रामचरितमानस' से पता चलता है।

"ब्रह्म भयऊ कोसल पुर भूपा

बाबा तुलसी के मर्यादा पुरुषोत्तम राम छत्तीसगढ़ में जनमानस के आदर्श हैं,

उनके जीवन के पथ प्रदर्शक हैं। इस कारण जीवन के प्रत्येक उपक्रम में प्रत्येक समस्याओं से

उलझे वातावरण में छत्तीसगढ़ का जन-मानस तुलसीदास के काव्य द्वारा समाधान एवं सम्यक

विवचेन दे पाने में सक्षम एवं समर्थ प्रतीत होते हैं।

छत्तीसगढ़ एक ऐसी पावन भूमि है, जहाँ राम ने अपने चौदह वर्ष के वनवास काल में

कुछ समय व्यतीत किए। छत्तीसगढ़ ऋषि-मुनियों की तपस्या का केंद्र सदा से रहा है। कहा

जाता है। छत्तीसगढ़ में दो करोड़ सात लाख पचानवे हजार नौ सौ छप्पन राम मंदिर हैं, जो पुरे

छत्तीसगढवासियों के हृदय में ज्ञान, भक्ति और वैराग्य के रूप में विद्यमान है।

"ज्ञान भक्ति वैराग्य जनु, सोवत घरे शरीर ।

इस कारण राम छत्तीसगढ़ के जन-मानस में सहज रूप में व्याप्त है। साथ ही

यहाँ के आचार - विचार, सभ्यता-संस्कृति कविता-कहानियों के साथ-साथ छत्तीसगढ़ के

लोक-गाथाओं में राम रमे हुए हैं। मौखिक परंपरा के रूप में होने के कारण लोक गाथाओं

का कोई क्रमबद्ध इतिहास ही नहीं मिलता। साहित्यकारों के अनुसार लोक को ही समस्त

गाथाओं का रचयिता माना जाता है।
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छत्तीसगढ़ो लोक गाथाओं में राम

डॉ. (श्रीमती) शैल शर्मा

प्रोफेसर एवं अध्यक्ष

साहित्य अध्ययनसाला पं. रविशंकर

शुक्ल विवि रायपुर (छ.ग.)

ज्योतिबाला साहू

शोधार्थी

छत्तीसगढ़ की पावन भूमि प्रागैतिहासिक काल से गौरवमयी एवं पजूनीय रही है।

छत्तीसगढ़ की भूमि गुरू से महिमा मंडित रही। इसका सबसे महत्वपूर्ण कारण ब्रह्माण्ड नायक

राम को जन्म देने वाली माँ कौशिल्या की यह जन्मभूमि है। पूर्णावतार ब्रह्म श्रीराम की

लीला भूमि होने के कारण छत्तीसगढ़ की पावन धरती राम के प्रति अधिक आस्थावान दिखाई

देती है, जैसा कि 'रामचरितमानस' से पता चलता है।

"ब्रह्म भयऊ कोसल पुर भूपा

बाबा तुलसी के मर्यादा पुरुषोत्तम राम छत्तीसगढ़ में जनमानस के आदर्श हैं,

उनके जीवन के पथ प्रदर्शक हैं। इस कारण जीवन के प्रत्येक उपक्रम में प्रत्येक समस्याओं से

उलझे वातावरण में छत्तीसगढ़ का जन-मानस तुलसीदास के काव्य द्वारा समाधान एवं सम्यक

विवचेन दे पाने में सक्षम एवं समर्थ प्रतीत होते हैं।

छत्तीसगढ़ एक ऐसी पावन भूमि है, जहाँ राम ने अपने चौदह वर्ष के वनवास काल में

कुछ समय व्यतीत किए। छत्तीसगढ़ ऋषि-मुनियों की तपस्या का केंद्र सदा से रहा है। कहा

जाता है। छत्तीसगढ़ में दो करोड़ सात लाख पचानवे हजार नौ सौ छप्पन राम मंदिर हैं, जो पुरे

छत्तीसगढवासियों के हृदय में ज्ञान, भक्ति और वैराग्य के रूप में विद्यमान है।

"ज्ञान भक्ति वैराग्य जनु, सोवत घरे शरीर ।

इस कारण राम छत्तीसगढ़ के जन-मानस में सहज रूप में व्याप्त है। साथ ही

यहाँ के आचार - विचार, सभ्यता-संस्कृति कविता-कहानियों के साथ-साथ छत्तीसगढ़ के

लोक-गाथाओं में राम रमे हुए हैं। मौखिक परंपरा के रूप में होने के कारण लोक गाथाओं

का कोई क्रमबद्ध इतिहास ही नहीं मिलता। साहित्यकारों के अनुसार लोक को ही समस्त

गाथाओं का रचयिता माना जाता है।
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Abstract 

The world has undergone a major shift with the technological development impacting life of a common man. It has also changed the way 

of doing business. Business has already evolved from traditional business to online business and now shifting towards mobile operated 

business. Present study is an attempt to review the articles published on mobile banking adoption during 2010 to 2018 by using 

keywords like m banking, mobile banking, m banking adoption etc. from different reputed publishers and journals and present 

comprehensive knowledge on mobile banking adoption studies. Findings of reviewed literature reveals that variables like perceived 

usefulness, perceived ease of use, performance expectancy, effort expectancy, facilitating conditions, social influence, awareness, 

positively affects the adoption of mobile banking services whereas variables like security, perceived risk, complex process, technical 

problems, improper security, and inadequate knowledge hinders the adoption of mobile banking. This study theoretically adds existing 

body of knowledge in the area of mobile banking adoption in specific and mobile commerce in general and helps future researchers, 

banks, marketers and other practitioners while providing useful insights for directed decisions. This paper presents crux of crux of 

mobile banking adoption literature within a decade. This paper provides overview of reviewed literature, key variables, objectives, 

findings, limitations, and future research suggestions in tabular form. The insights of the paper will be fruitful in promoting designing, 

customising and successfully implementing mobile banking technologies in the new markets. 

 

Keywords: Mobile banking, M banking, Mobile banking adoption, Systematic Review of Literature, Review of Literature 
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INTRODUCTION 

Technology has impacted all walks of human life (Kurzweil, 

2005) and gradually improved the quality of life 

(Changchit&Chuchuen 2018). Not only it has impacted our 

personal life but also it has transformed the way business is 

conducted. Advantages that technology offers mainly to business organizations include <increase in efficiency= and <operating cost= (Laukkanen&Lauronen, 2005; Leung &Matanda, 2013).Due 

to these reasons banks also adopted technology and that has 

transformed the banking scenario. Banking has been advanced 

from branch banking to internet banking to mobile banking just 

because of emergence of self-service technologies (SSTs).In 

recent years, smart phones have become an integral part of 

consumers9 lives (Singh, Srivastava & Srivastava, 2010) due to 

which mobile banking is gaining momentum. From bankers 

perspective mobile banking is a way of offering financial services 

through smartphones (Pousttchi and Schurig, 2004). Whereas 

from customers perspective mobile banking simply refers to 

accessing bank account and performing banking transactions and 

availing various banking services in smart phone (mobile) either 

through banking application or through wireless internet. Mobile 

banking is getting popularized due to several reasons such as: (i) 

smart phone penetration, (ii) availability of mobile network (The 

World Bank, 2009), (iii) convenience, (iv)user friendliness 

(Alalwan et al., 2015), (v) any time – anywhere access (Lee & 

Chung, 2009).Mobile banking allows customers to 

perform,throughout day and night,fund transfer, recharge, bill 

payments, balance enquiry, mini statement, cheque book request, 

SMS alerts etc. (Zhou et al., 2010; RBI, 2014). It also helps in 

knowing transaction details, location of banks and ATMs, 

exchange rates; handling card related issues like activation and 

blocking of cards; availing insurance and mobile brokerage 

services etc. (Tiwari& Buse, 2007). 

This review paper is an endeavour to explore the literature on 

mobile banking adoption and to classify these studies based on 

their perspectives on mobile banking adoption.This paper 

highlights major factors due to which mobile banking was 

adopted by customers. Research gap of the research papers were 

identified and presented in the form of suggestion to future 

researchers. Systematic and precise review of earlier research 

presented in this paper will not only enhance conceptual 

understanding but also it will save time and effort of future 

researchers and academicians while providing crux of mobile 

banking adoption literature within a decade in tabular form. 

After introduction, review methodology is discussed in the next 

section, followed by literature analysis, results & discussions, 

implications, limitations & future research agenda and 

conclusions.  

 

REVIEW METHODOLOGY 

Research Objectives 

The present paper aims: (i) to present comprehensive view of 

research conducted in the area of mobile banking adoption by 

consumers, (ii) to enhance conceptual foundation through 

systematic and systematized review, (iii) to provide suggestions 

for future research. 

 

Data Sources 

The data was collected from secondary sources. Search for 

journal articles related with consumers9 mobile banking adoption 

was made using key words like m-banking adoption, mobile 

banking adoption, and mobile commerce services adoption 

through: (i) search engines – Google and Google Scholar and (ii) 

Inflibnet consortium. Collected articles belong to J-Gate, Science 

Direct, Research Gate, Emerald, SAGE, Springer, Taylor & Francis. 
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Abstract

Technology has touched and impacted all walks of life. We cannot imagine our life without
technology because of ease, comfort, convenience it offers to us in all sphere of life
especially while performing various personal and professional tasks, availing different kinds
of services, buying products etc. Despite literacy and education many people are not
properly aware of the various facilities offered by Government of India under Digital India
Initiatives. In the present paper authors attempt to explore how social media influences
people towards various facilities offered by Government of India under Digital India
Initiatives. Influence of social media was studied with respect to formation of perceived
ease of use, perceived usefulness, social influence and perceived risk, which further
causes intention to adopt facilities offered under digital initiatives by Government of India.
Data for the purpose of study was collected through Google forms from respondents
residing in state of Chhattisgarh only. Total 98 responses were received and analysed
through SPSS using statistical techniques like multiple response analysis, correlation It
was found that respondent’s attitude, perceived ease of use, perceived usefulness,
perceived risk and social influence created by social media causes intention to adopt
facilities offered under digital initiatives by Government of India. Except perceived risk all
other factors exercised significant positive influence. Keywords: Digital initiatives, Digital
India Program, Social Media Influence, Attitude, Perceived ease of use, Perceived
usefulness, Perceived risk, Social influence, Intention to adopt.

Discover the world's
research

25+ million
members

160+
million
publication
pages

2.3+ billion
citations

Content uploaded by Gopal Krishna Deshmukh
Content may be subject to copyright.

Gopal Krishna Deshmukh
Pandit Ravishankar Shukla University

Arijit Goswami
ITM Group of Institutions

Asha Sahu
Bank of India

Join for free

Public Full-text 1

Author content

Article : Social Media Inuence Towards Digital India Initiatives

Document access link :  https://icaindia.info/wp-content/uploads/IJC-JAN-JUNE-

CRC.pdf

Page No. 111- 124

Journal Name:  Indian Journal of Commerce

January-June 2020

Recruit researchers Join for free Login

Download full-text PDF Download citation Copy link

5/7/25, 5:40 PM (PDF) Social Media Influence Towards Digital India Initiatives Published by: Indian Commerce Association

https://www.researchgate.net/publication/343097684_Social_Media_Influence_Towards_Digital_India_Initiatives_Published_by_Indian_Commerce_As… 1/5

https://www.researchgate.net/profile/Gopal-Deshmukh
https://www.researchgate.net/profile/Gopal-Deshmukh
https://www.researchgate.net/profile/Gopal-Deshmukh
https://www.researchgate.net/profile/Gopal-Deshmukh
https://www.researchgate.net/institution/Pandit-Ravishankar-Shukla-University
https://www.researchgate.net/profile/Arijit-Goswami-2
https://www.researchgate.net/profile/Arijit-Goswami-2
https://www.researchgate.net/profile/Arijit-Goswami-2
https://www.researchgate.net/institution/ITM-Group-of-Institutions
https://www.researchgate.net/profile/Asha-Sahu-4
https://www.researchgate.net/profile/Asha-Sahu-4
https://www.researchgate.net/profile/Asha-Sahu-4
https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/
https://www.researchgate.net/scientific-recruitment/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=indextop
https://www.researchgate.net/signup.SignUp.html?hdrsu=1&_sg%5B0%5D=IM1nYVa7wqYopRt1m8OihCMfsyfw6QsmosGiq3UjNgQ2Jr_04CTIKQ4JLSFc7NrMyaAw6cbO3yOnT2mdB5QAAGUWI9M
https://www.researchgate.net/profile/Gopal-Deshmukh/publication/343097684_Social_Media_Influence_Towards_Digital_India_Initiatives_Published_by_Indian_Commerce_Association/links/5f168c7692851c1eff23d327/Social-Media-Influence-Towards-Digital-India-Initiatives-Published-by-Indian-Commerce-Association
https://www.researchgate.net/publication/343097684_Social_Media_Influence_Towards_Digital_India_Initiatives_Published_by_Indian_Commerce_Association/citation/download
ali06fiza@gmail.com
Typewritten text
1229

ali06fiza@gmail.com
Highlight



International Journal of Advanced Science and Technology

Search

Home Editorial Board Journal Topics Archives About the Journal Submissions

Privacy Statement Contact

Register Login

Home / Archives / Vol. 29 No. 9s (2020): Vol. 29 No. 9s (2020) Special Issue / Articles

Factors triggering impulse buying: A study among
millennials at Raipur City

Bhavna Prajapati , Dr. G.K. Deshmukh,Arijit Goswami

Abstract

The aim of this study is to understand the elements in�uencing the millennial of Raipur city who opt to buy in

shopping malls. For this the survey was done with 180 respondent of Y generation who were born after 1980.

These generations of consumers are technologically sound and are open to new experiences. They likely have

a di�erent shopping style. The researcher collected the data through the convenient sampling method. After

regression analysis he found the factors which impacts millennial in their impulse buying. It is seen that in

this world of so much fashion and �amboyance the millennials get tempted towards many things and land up

purchasing those things. The purchase of many things by a millennial is not always planned. At times factors

like �nancial independence encourages them to buy a product which is not pre decided. It is also seen that

the product promotion and visual merchandising also in�uence the impulse buying. Apart from all other

factor the role of demographic factors can’t be isolated. The impulsive buying is being a�ected by the factors;

which can be justify by framed hypothesis.
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Abstract
Present study identi�es Indian seniors’ intention to use the internet and actual usage along

with in�uence of age, gender, education and experience as moderators. This study proposes

modi�cations in uni�ed theory of acceptance and use of technology (UTAUT) model while

adding education as moderators and also studied relationship between facilitating

conditions (FC) and behavioural intention. The proposed research model was empirically

tested by data collected from 371 Indian seniors above the age of 50 years through o�ine

survey. The collected data were analysed using structural equation modelling (SEM) and

multiple moderation analysis. The result revealed that performance expectancy (PE), e�ort

expectancy (EE), subjective norm (SN), technology anxiety (TA) signi�cantly in�uence elders’

behavioural intention (BI) to use and adopt internet except FC. Further BI resulted in actual

system use which is also determined by FC. Actual system use is predicted by three variables:

learning, place of access and health conditions. In this study only age and gender were

emerged as moderators. Findings of the study have important implications particularly to

understand determinants of Indian seniors’ intention to use the internet and actual usage

along with in�uence of moderators.
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Abstract
Global information technology projects are risky with failure rates for customer relationship

management information technology (CRM IT) projects estimated to 70 percent. These

failures are often due to multiplicity of factors including poor risk management. The project

management literature points out four broad types of risks: technical, external,

organizational, and other risk factors. Project manager’s basic job, therefore, becomes to

manage the risks and ensure that an IT project is steered to completion while meeting the

objectives. Unmanaged risks run into chances of failure and ultimately impacting the CRM

project and the reputation of the consultant. Payne and Frow’s (2005) advocates the need for

a structured study on the information technology implementations of these projects. The

objectives of the study are to investigate: how project risks in CRM- IT implementations

impact the �nal outcome and how the risk management process adopted by the IT project

manager impacts the �nal outcome of the project. The research was conducted

administering questionnaire to 135 project managers. It was found that project risk impact

cost, time, and technical performance and risk management process impacts planning,

support of customers as well as top management.
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Abstract 

Internet-of-Things (IoT) based applications are rapidly 

gaining popularity. Smart home is one of them; home 

security and safety, home automation, energy 

management and health surveillance are some 

applications of smart homes. Smart homes have 

enormous potential as well as enormous threat to security 

and privacy of the end users. Pay TV is considered asthe 

likely entry points for IoT services into smart homes. Pay 

TV has evolved security techniques very similar to of IoT 

based smart homes services. Pay TV is an application of 

broadcast encryption schemes in which premium content 

is broadcasted only to subscribed users. The broadcaster 

needs assurance that only subscribed user can access 

premium content, so the program is encrypted with a 

group key shared among all subscribers. Thus, to share 

the key, Pay-TV systems require efficient and secure 

group key agreement (GKA). This research proposes an 

efficient and secure, dynamic, ID-based authenticated, 

asymmetric group key agreement (AAGKA) protocol for 

Pay-TV networks. Security is proved under the 

assumptions of the discrete logarithm problem (DLP) and 

decisional Diffie-Hellman problem (DDHP). Finally, 

comparison of the protocol with state-of-art protocols 

shows that the proposed protocol is highly efficient. 

Keywords: Internet-of-Things (IoT), Authentication, 

Asymmetric group key agreement, Bilinear 

pairing, Pay-TV network 

1 Introduction 

Smart homes, an IoT based application is next big 

thing in the rapidly growing technology-based lifestyle. 

Pay -TV has much to offer to the fast-developing smart 

home era. Over the years, Pay-TV had gained trust 

among the customers with secure data management 

and determination without compromising the privacy 

of the subscribers. In order to avail the benefits of 

smart homes and IoT, consumers have to allow the 

new technology to go deeper into their homes. 

With established subscriber relationship, Pay-TV 

can enable IoT to manage smart homes with robustness 

and reliability and without any attack on their privacy. 

Group key agreement (GKA) protocols provide a 

secure and robust approach to establishing group 

session keys for public networks and hence aim to 

provide secure communication over an insecure 

network. Wu et al. [20], introduced the concept of the 

asymmetric group key agreement (AGKA) protocol, in 

which all group members compute a common secret 

group key and only group members can broadcast 

secret messages to the group. In asymmetric protocols, 

unlike in symmetric protocols, all group members 

compute a common group encryption key (GEK) and 

hold different group decryption keys (GDKs). 

The authenticated asymmetric protocol proposed 

here has the following advantages: (1) messages can 

also be broadcasted by any non-registered member in 

the group (using the GEK); (2) asymmetric protocols 

use short signatures to achieve mutual authentication; 

and (3) the protocol complements dynamic networks 

by maintaining backward and forward secrecy. Thus, 

an authenticated, asymmetric group key agreement 

(AAGKA) protocol preserves benefits of both the 

GKA protocol and broadcast encryption. 

In a Pay-TV system, broadcasters generate revenue 

by charging subscribers for viewing programs. Thus, 

broadcasters need a mechanism so that only the paid 

subscribers can view the program. We present only a 

brief discussion here of the specific requirements of 

Pay-TV systems, but greater detail may be found in [7-

8, 11, 13]. A Pay-TV system is asymmetric with 

respect to computational and communication capabilities 

between the broadcaster and the subscribers. Since the 

broadcaster has greater computational capabilities than 

the subscribers, a GKA protocol for Pay-TV should 

place greater computational and communication load 

on the broadcaster than on the subscribers. 

Further, a key agreement protocol for Pay-TV must 
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Abstract

R. Rajagopalan, Ekta Tamrakar, Fahad. S. Alshammari, H. K. Pathak, Reny George

Edge theoretic extended contractions are introduced and coincidence point theorems and
common �xed-point theorems are proved for such contraction mappings in a metric space
endowed with a graph. As further applications, we have proved the existence of a solution
of a nonlinear integral equation of Volterra type and given a suitable example in support of
our result.

1. Introduction and Preliminaries
The celebrated Banach contraction principle is a motivation for many �xed-point theorems. It
guarantees the existence and uniqueness of solution of various equations arising in
mathematics. The initial generalizations of Banach’s result came up in the form of Kannan’s
contraction, Chatterjea’s contraction, Reich’s contraction, Ciric’s contraction, Hardy-Roger’s
contraction, and Ciric’s quasicontraction. Among these, Ciric’s quasicontraction is the most
general form in the sense that any mapping which does not satisfy Ciric’s quasicontraction
does not satisfy any of the previously mentioned contractions. Further, these results have been
widely investigated and many interesting applications have been found by many authors (see
[1–7]). F-contraction and �xed-point theorem for F-contraction mappings were introduced by
Wardowski [8] as a generalisation of the Banach contraction principle.

De�nition 1 (see [8].) Consider the collection of functions F : (0, ∞)⟶ℝ satisfying the following:
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• Sol-gel transformation of biomaterials upon exposure to physiological

stimulus.

• Stimuli responsive in situ nasal gel increases drug retention and lessen

mucociliary clearance.

• Increases bioavailability of drug in brain through olfactory and

trigeminal nerve passage.

• Removes the barriers of direct nose-to-brain drug delivery.

• Suitable for large lipophilic moieties like proteins, peptides and also

small hydrophilic substances.

Abstract

The diagnosis and treatment of neurological ailments always remain an utmost challenge for research fraternity due to the

presence of BBB. The intranasal route appeared as an attractive and alternative route for brain targeting of therapeutics without

the intrusion of BBB and GI exposure. This route directly and effectively delivers the therapeutics to different regions of the brain

via olfactory and trigeminal nerve pathways. However, shorter drug retention time and mucociliary clearance curtail the

efficiency of the intranasal route. The in situ mucoadhesive gel overthrow the limitations of direct nose-to-brain delivery by not

only enhancing nasal residence time but also minimizing the mucociliary clearance and enzymatic degradation. This delivery

system further improves the nasal absorption as well as bioavailability of drugs in the brain. The in situ mucoadhesive gel is a

controlled and sustained release system that facilitates the absorption of various proteins, peptides and other larger lipophilic and
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• Current global status of different neurological disorders and available

therapies.

• Different approaches of brain targeting including delivery across BBB

and through intranasal route

• Advantages and limitations of NLC along with various fabrication

techniques

• Complete research data of past decade explaining application of NLC

for brain targeting of bioactives.

• Pharmacokinetic data and preclinical progress of NLC based therapies

towards treatment of CNS disorders

Abstract

In last two decades, the lipid nanocarriers have been extensively investigated for their drug targeting efficiency towards the

critical areas of the human body like CNS, cardiac region, tumor cells, etc. Owing to the flexibility and biocompatibility, the lipid-

based nanocarriers, including nanoemulsion, liposomes, SLN, NLC etc. have gained much attention among various other

nanocarrier systems for brain targeting of bioactives. Across different lipid nanocarriers, NLC remains to be the safest, stable,

biocompatible and cost-effective drug carrier system with high encapsulation efficiency. Drug delivery to the brain always

remains a challenging issue for scientists due to the complex structure and various barrier mechanisms surrounding the brain. The

application of a suitable nanocarrier system and the use of any alternative route of drug administration like nose-to-brain drug
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Abstract

NLC is a next-generation lipid nanocarrier, which holds many advantages over other colloidal lipid
carrier systems like higher drug loading, better and controlled release and enhanced stability. Owing
to the unique structural composition, i.e. crystallized solid and liquid lipid blend, it offers excellent
biocompatibility and higher permeation across physiological membranes like BBB. Moreover, the
surface of NLC can easily be modified with target-specific ligands, proteins, peptides, etc. which makes
it a potential candidate for brain targeting of CNS acting drugs. NLC has found various applications
for the treatment of various CNS disorders including Alzheimer's disease, Parkinson's disease,
schizophrenia, epilepsy, migraine, cerebral ischemia, etc. Among these, the application of NLC towards
the treatment of AD has been well-explored in the past two decades. In this piece of work, we have
discussed the types of NLC, its composition, fabrication techniques, characterization, stability profile
and application in the treatment of AD.
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Abstract

Microemulsions are thermodynamically stable, transparent, colloidal drug carrier system extensively used by the scientists for

effective drug delivery across the skin. It is a spontaneous isotropic mixture of lipophilic and hydrophilic substances stabilized by

suitable surfactant and co-surfactant. The easy fabrication, long-term stability, enhanced solubilization, biocompatibility, skin-

friendly appearance and affinity for both the hydrophilic and lipophilic drug substances make it superior for skin drug delivery

over the other carrier systems. The topical administration of most of the active compounds is impaired by limited skin

permeability due to the presence of skin barriers. In this sequence, the microemulsion represents a cost-effective and convenient

drug carrier system which successfully delivers the drug to and across the skin. In the present review work, we compiled various

attempts made in last 20 years, utilizing the microemulsion for dermal and transdermal delivery of various drugs. The review

emphasizes the potency of microemulsion for topical and transdermal drug delivery and its effect on drug permeability.

Graphical abstract

The conventional topical formulations (like ointment, gel, cream, lotion, etc.) are not able to deliver the drug deep into the skin

because of the presence of stratum corneum as skin barrier (3). Also, the subdermal injections are very painful and inconvenient

approach of drug administration (1). In comparison to both of these, the microemulsion represents a novel drug carrier system to

enhance the drug permeation across the skin and delivers the drug efficiently via transdermal route (2).
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Abstract

Microemulsions are thermodynamically stable, transparent, colloidal drug carrier system extensively used by the scientists for

effective drug delivery across the skin. It is a spontaneous isotropic mixture of lipophilic and hydrophilic substances stabilized by

suitable surfactant and co-surfactant. The easy fabrication, long-term stability, enhanced solubilization, biocompatibility, skin-

friendly appearance and affinity for both the hydrophilic and lipophilic drug substances make it superior for skin drug delivery

over the other carrier systems. The topical administration of most of the active compounds is impaired by limited skin

permeability due to the presence of skin barriers. In this sequence, the microemulsion represents a cost-effective and convenient

drug carrier system which successfully delivers the drug to and across the skin. In the present review work, we compiled various

attempts made in last 20 years, utilizing the microemulsion for dermal and transdermal delivery of various drugs. The review

emphasizes the potency of microemulsion for topical and transdermal drug delivery and its effect on drug permeability.
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The conventional topical formulations (like ointment, gel, cream, lotion, etc.) are not able to deliver the drug deep into the skin

because of the presence of stratum corneum as skin barrier (3). Also, the subdermal injections are very painful and inconvenient

approach of drug administration (1). In comparison to both of these, the microemulsion represents a novel drug carrier system to

enhance the drug permeation across the skin and delivers the drug efficiently via transdermal route (2).
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• Aggressive and effective measures are essential to combat COVID-19.

• A huge number of potential diagnostic tools are needed to examine

one and all.

• Chloroquine and hydroxychloroquine are not found effective as

expected.

• FDA announced EUA for remdesivir.

• Vaccines with novel technologies are under clinical trials.

Abstract

In December 2019, when the whole world is waiting for Christmas and New Year, the physicians of Wuhan, China, are astounded

by clusters of patients suffering from pneumonia from unknown causes. The pathogen isolated from the respiratory epithelium of

the patients is similar to previously known coronaviruses with some distinct features. The disease was initially called nCoV-2019

or SARS-nCoV-2 and later termed as COVID-19 by WHO. The infection is rapidly propagating from the day of emergence, spread

throughout the globe and now became a pandemic which challenged the competencies of developed nations in terms of health

care management. As per WHO report, 216 countries are affected with SARS-CoV-19 by August 5, 2020 with 18, 142, 718

confirmed cases and 691,013 deaths reports. Such huge mortality and morbidity rates are truly threatening and calls for some

aggressive and effective measures to slow down the disease transmission. The scientists are constantly engaged in finding a

potential solution to diagnose and treat the pandemic. Various FDA approved drugs with the previous history of antiviral potency
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ABSTRACT
Background: Gloriosa superba (Family: Liliaceae) is commonly known as 

Kalihari in India and has been used by several indigenous communities to 

treat a snake bite, skin diseases and joint pain. It has been also scienti�cally 

reported for many pharmacological activities such as hypoglycaemic, 

hepatoprotective, anticancer, anti-in�ammatory. Present work is an effort 

to develop validated HPTLC method for the detection and quanti�cation 

of chief constituent in the tuber extract of Gloriosa superba. Methods: 

HPTLC analysis of tuber extract has been performed on Silica gel 60 F
254

 

(10 cm×10 cm) plates with mobile phase consisting toluene, ethyl acetate 

and diethylamine (02:08:02, v/v/v). Densitometric scanning of the plate 

was performed at 371nm by using CAMAG TLC scanner III equipped with 

visionCATS version 2.4.17207.2 (CAMAG) and developed method was also 

validated for accuracy, precision and robustness as per ICH guidelines. 

Results: present work has con�rmed the rich content of colchicine in 

tuber extract of Gloriosa superba. The calibration curve was linear in the 

selected range of 0.4-1.2 µg/spot  and regression equation found to be 

y = 0.0285x + 0.0074. the correlation coef�cient (r) was 0.9978 for the 

regression equation. The LOQ and LOD was 0.170 µg /spot and 0.056 µg 

/spot respectively. The average recovery of colchicine at three levels was 

99.5, 98.6 and 99.6 %, which indicated the remarkable reproducibility of 

the method. Conclusion: �ndings revealed that the developed method is 

simple, precise, and accurate for quantitative analysis of Gloriosa superba; 

and it might be useful for quality control of herbal medicine.

Key words: Chromatography, Kalihari, Quantitative, HPTLC, Liliaceae.
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INTRODUCTION

Gloriosa superba is enormously valued in Indian folk medicine and 

its tremendous medicinal potential has been well mentioned in the 

Ayurveda for the treatment of various ailments.1 It is usually known as 

“kalihari” in India, belonging to family Liliaceae, deciduous climbing 

shrub with Appealing wavy-edged yellow and red �owers.2-5 Leaves are 

ovate, lanceolate and twist at the tip that empowers the plant to climb 10 

feet or higher; the stem is 1-2 meter high; tuber are perennial and V or 

L shaped, roots are �brous; �owers are large singular and axillary.6-8 It 

is widely dispersed around most tropical and subtropical nations such 

as Africa, India, Sri Lanka, Bangladesh, Myanmar and Malaysia.9,10 

As a folkloric medicine, seed and tuber part of Gloriosa superba has 

been used in the tribal region of di�erent countries to treat diseases 

like chronic ulcer, leprosy, intestinal worm, joint pain, snake bite, 

skin diseases etc.6,11-14 It has been also claimed for several therapeutic 

potentials by many in-vitro and in vivo screening for hypoglycaemic, 

anticancer, hepatoprotective, anthelmintic, anti-in�ammatory, analgesic, 

antimicrobial, antivenom, and antifungal activity.13,15-22 In last few years, 

it has been mostly researched for its chemotherapeutic nature against 

various carcinomas such as Lung cancer (A549) cell line, breast cancer 

(MCF-7 and MDA-MB231) cell line, pancreatic carcinoma (PANC-1) cell 

line and bacteria.21,23 Results of antimicrobial and anticancer studies were 

signi�cant, which suggested that the medicinal properties of Gloriosa 

superba could be attributed to its precious alkaloidal content. �is plant 

contains a number of alkaloidal compounds, which are mainly colchicine, 

colchicoside, and other colchicine derivatives.24 Nowadays, the various 

advanced analytical techniques (HPLC, GCMS and NMR-spectroscopy) 

has also contributed to identify some other colchicine derivatives 

such as N-formyl-N-deacetylcolchicine. 3-demethylcolchicine, β and 

γ-lumicolchicine.25-28

Gloriosa superba is part of the traditional medicinal system of India and 

its therapeutic potential has also proven in di�erent pharmacological 

screening. Hence, for its therapeutic use as herbal medicine, there is 

great need of a precise validated method for qualitative and quantitative 

determination of its marker constituents.29 �erefore, the present work 

is intended to develop a chromatographic pro�le for the quanti�cation 

of marker compound in tuber extract of Gloriosa superba by using a 

validated HPTLC method.30

MATERIALS AND METHODS

Plant material and chemicals

�e tuber part of plant Gloriosa superba was collected during the month 

of September from some region of Korba (Chhattisgarh, India). Tubers 

were cleaned with water and dried under the shade then coarsely 

powdered and stored in airtight containers for further study.31,32 �e 

plant was identi�ed and authenticated by Dr. N.K. Dubey, Department of 

Botany, Banaras Hindu University, Varanasi (U.P.). Herbarium specimen 

of Gloriosa superba, bearing voucher specimen number Lilia. 2018/02 

was deposited in the Department of Botany, Banaras Hindu University, 

Varanasi.
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been used in the tribal region of di�erent countries to treat diseases 

like chronic ulcer, leprosy, intestinal worm, joint pain, snake bite, 

skin diseases etc.6,11-14 It has been also claimed for several therapeutic 

potentials by many in-vitro and in vivo screening for hypoglycaemic, 

anticancer, hepatoprotective, anthelmintic, anti-in�ammatory, analgesic, 

antimicrobial, antivenom, and antifungal activity.13,15-22 In last few years, 

it has been mostly researched for its chemotherapeutic nature against 

various carcinomas such as Lung cancer (A549) cell line, breast cancer 

(MCF-7 and MDA-MB231) cell line, pancreatic carcinoma (PANC-1) cell 
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Abstract

The pilosebaceous unit is the triad comprising of hair follicle, arrector pilli muscle, and sebaceous
gland. Drug delivery to and through the hair follicles has garnered much attention of the researchers
and the hair follicles represent an attractive target site via topical applications. They are bordered by
capillaries and antigenpresenting cells, connected to the sebaceous glands and the bulge region of
the hair follicle anchors the stem cells. The nano lipid carriers have the propensity to penetrate
through the skin via transcellular route, intracellular route and follicular route. It has been established
that nano lipid carriers have the potential for follicular drug delivery and provide some advantages
over conventional pathways, including improved bioavailability, enhanced penetration depth, fast
transport into the skin, tissue targeting and form a drug reservoir for prolonged release. This review
describes the pilosebaceous unit (PSU) and related diseases and the recent lipid-based
nanotechnology approaches for drug delivery to the follicular unit as well as related issues. Different
types of nano lipid carriers, including ethosomes, liposomes, nanoparticles, solid lipid nanoparticles
(SLNs), and nano lipid carriers (NLCs) have been reported for follicular drug delivery. Targeted drug
delivery with nano-lipid carriers has the potential to augment the efficacy of drugs/bioactives to treat
diseases of PSU. This review systematically introduces the activities of different formulations and the
use of nano lipid carriers in treating PSU related disorders like alopecia, acne, and hirsutism.
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Abstract

In recent decades, topical treatments to dermal disorders have shown ineffectiveness in delivering the medication at a particu-

lar location without a suitable drug carrier. Psoriasis treatment is hindered because of the ineffective delivery and efficacy of 

conventional pharmaceutical treatment. In conventional medication formulation approach, it is difficult to breach the trans-

dermal layer of a skin membrane for topical drugs, i.e. cyclosporine, methotrexate. This problem is further complicated by 

extreme disease-associated conditions such as hyperkeratosis and irritation. Intending to assure better drug delivery carriers, 

this review emphasizes the therapeutic efficacy of polymers and their potential to deliver the drug into the deeper layer of 

the skin membrane. The polymers are essential in structural and physiochemical perspectives as it works as a carrier for the 

medication. A vast variety of delivery carriers is available nowadays but their applicability in such dermal cases like psoriasis 

is still lacking due to less knowledge on an appropriate polymer. The current investigation of suitable polymer would assist in 

brushing our expertise to optimize the advantages of a wide spectrum of polymers to fulfill the topical targeting of psoriasis.

Keywords Psoriasis · Hyperkeratosis · Inflammation · Polymeric carrier · Immune-mediated skin disorder

Introduction

Psoriasis is an inflammatory, chronic autoimmune disor-

der of the skin that affects epidemiologically 1–3 percent 

of the world’s population with a negative effect on patient 

life (Yadav et al. 2018b; Pradhan et al. 2018). Psoriasis is a 

multiple-factor disease regulated by abnormal keratinocyte 

proliferation and migration of T cells to the skin by stimu-

lated immune systems. Later, the T cell release cytokines 

and chemokines, which ultimately regulate disease etiology 

including aggravating inflammation and premature hyper-

keratosis (Elder et al. 2010; Rahman et al. 2015; Yadav et al. 

2018a).

The initiation and progression of the disorder are regu-

lated by the immune system in individuals with a genetic 

susceptibility to psoriasis. The pathomechanism is orches-

trated to stimulate various mediators, such as cytokines, 

chemokines, and growth factors, to facilitate hyperkeratosis, 

epidermal thickening, neovascularization, and keratinocyte 

proliferation (Sala et al. 2018). Physiologically, induction of 

T lymphocytes and inflammatory infiltrates into the skin is 

responsible for hyperkeratosis in which antigen-presenting 

cells conjugate with MHC, leading to large cytokines being 

recruited, i.e. TNF-α, Interleukin-23 (IL-23), and IL-17 

playing key functions in the production of inflammatory 

psoriatic lesions (Roberts et al. 2017). The studies revealed 

that IL-17 and IL-23 are crucially involved in psoriasis 

pathogenesis (Tonel et al. 2010; Kuwabara et al. 2017). A 

sequential process that occurred during the pathogenesis of 

psoriasis has been demonstrated in Fig. 1.

The treatment of psoriasis involves topical application 

through the cream, lotion, gel as well as phototherapy, or/and 

systemic therapy depending on the rigorousness of disease 

as mild to severe. Topical therapy was frequently utilized for 

psoriasis treatment but the major challenge includes deliver-

ance of active constituents into the transdermal layer (Chan-

drashekara 2012; Pradhan et al. 2018; Abed et al. 2019). 

Several specific drugs are now commonly used for topi-

cal treatment of psoriasis in variable dosage formulations. 

Despite all challenges of topical treatment including low 
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systemic therapy depending on the rigorousness of disease 

as mild to severe. Topical therapy was frequently utilized for 

psoriasis treatment but the major challenge includes deliver-

ance of active constituents into the transdermal layer (Chan-

drashekara 2012; Pradhan et al. 2018; Abed et al. 2019). 

Several specific drugs are now commonly used for topi-

cal treatment of psoriasis in variable dosage formulations. 

Despite all challenges of topical treatment including low 
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ABSTRACT 

Objective: Liposome based formulations are quite popular nowadays for effectively treating different dermal disorders. 
Different synthetic and plant based drugs are successfully used for liposome preparation for better potential effect. Use of 
herbal extract into liposome results reduction in side effects as in case of synthetic drugs. Costus speciosus rhizomes 
possess good antibacterial potential, assuring its greatness as potent plant active of this plant. Alcoholic extract of Costus 
speciosus rhizomes were found to be more active towards the bacterial species than the aqueous extract. Therefore, this 
rhizomes extract was incorporated into liposomes for enhanced activity, upon topical application. The main objective of 
the present research work is to develop this potent rhizome extract into a nano formulations i.e. liposomes and to 
fabricate its novel topical liposomal gel for anti-microbial activity. Methanolic Rhizome Extract (MeRE) was 
incorporated into liposomes by thin film hydration method. The batch having lipid ratio i.e. Soya lecithin: Cholesterol 
(3:1); MeRE concentration 70 mg with entrapment efficiency 71.5 ± 0.9% was finalized.  The vesicle size was found to be 
3.3µm ± 0.4. In vitro drug diffusion and skin retention from liposomal gel was found to be 63.3% ± 1.2 and 24.02% ± 0.28 
respectively. Stability studies indicated that formulation was stable over a period of 3 months when stored at 2-8°C. 
Conclusions: The fabricated gel formulation showed a promising drug delivery vehicle for topical delivery of Costus 
speciosus rhizome extract and could be successfully used for the treatment of dermal microbial infections. 
Keywords: Costus speciosus, Methanolic Rhizome Extract (MeRE), Antibacterial, In vitro drug diffusion. 
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INTRODUCTION 
The fruitful management of pharmacokinetics as well as the tissue distribution of any drug is the main 

goal during the development of new drug delivery system. To achieve the above target, variety of delivery 

systems such as microspheres, nanoparticles, lipoproteins, micellular systems and liposomes are used in 

the past for several years. Among these, most useful delivery system has been liposomal drug delivery 

system. Liposome has the ability of to carry a wide variety of substances. Based on their structural 

properties and harmless nature of their components, liposomes have been very popular to treat variety of 
therapeutic conditions [1]. Liposomes are the promising carriers as they are having potential to 

incorporate with variety of small drug molecules, proteins, nucleotides and plasmids as well. Liposomes 

can be easily formulated and refined to different sizes, compositions, charges and lamellarity [2]. 

On topical application of liposomal formulation, the liposomes are easily absorbed and merged with the 

cellular membranes of the skin. During this process, the drug loaded liposomes release the active 

materials into the cells. Due to the interaction of liposomal formulation with the corneocytes and of the 

intercellular lipids, it results in the softening and smoothening of skin [3]. Liposomes are capable of 
reaching the deeper layers of skin with high dose of drugs as well as it reduces the percutaneous 

absorption and unwanted side effects [4]. 

A wide variety of synthetic and herbal drugs are successfully incorporated into liposome for enhanced 

efficacy [5]. Liposomes are most suitable for plant extract delivery vehicles. Examples like turmeric, 

carrot extract, papaya extract, aloe-vera, green tea extract are reported for successful delivery through 
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Present work focuses on the development and optimization (Box-Behnken design) of calcipotriol (CP) loaded nanostructured lipid

carrier (NLC) enriched nanogel for topical treatment of psoriasis. In this regard, CP-NLCs were prepared, optimized, and

investigated in vitro for various physical parameters. Further, the optimized batch of CP-NLCs was loaded into a carbopol 931 gel

base to achieve CP enriched nanogel (CPNG) formulation. Mean particle size, zeta potential, and percent entrapment efficiency of

an optimized batch of CP-NLCs were found to be 123.60 ± 1.21 nm,-36.8 ± 8.85 mV, and 85.31 ± 1.18% respectively. TEM confirmed the

spherical shape of CP-NLCs. DSC curve demonstrated the absolute dispersal of CP in the matrix. Drug release data verified

prolonged drug release obeying the Higuchi model (r  = 0.987). The developed nanogel formulations presented pH, viscosity, and

spreadability in an acceptable range for easy topical application. Ex vivo permeation experiment revealed negligible permeation of

drugs into the systemic circulation. Besides, the retention experiment furnished that the retention of CP from nanogel formulation

was enhanced by 1.57 in the SC and increased by 3.67 folds in viable layers, as compared to pure CP containing gel formulation.

Furthermore, no irritation was reported for developed nanogel formulation. In vivo study on mice tail animal model revealed

significantly higher anti-psoriatic efficacy of nanogel formulation in terms of enhancement in % orthokeratosis of skin and % drug

activity. Conclusively, the newly developed formulation is an expectant modality for the cure of psoriasis.
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was enhanced by 1.57 in the SC and increased by 3.67 folds in viable layers, as compared to pure CP containing gel formulation.
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Abstract

Psoriasis is a chronic autoimmune disorder that affects the skin to alter its structure and physiology and express the phenotypic

function of abnormal epidermal cell growth through a cascade of molecular, and cellular intervention. The histological changes in

skin include inflammation, scaling, hyperproliferation of epidermis resulting in thickening of the skin, under the influence of

altered immunopathogenesis. The zone of activity for the therapeutic targeting of psoriasis is viable epidermis involving various

cellular events regulating the whole progression of the disease manifestation. Therefore, therapeutic targeting of psoriasis

through the systemic route would be imprecise and associated with numerous side effects. Small interfering RNA (siRNA)

molecules have emerged as a powerful class of therapeutics for treating psoriasis. However, successful targeted delivery of necked

siRNA into the skin is hampered due to physicochemical features, proneness to enzymatic degradation, and unavailability of

effective delivery carriers. The steroidal medications are the most preferred choice among existing conventional topical

formulations; however, they also have their drawbacks like poor aqueous solubility, deprived drug penetration across the skin,

reduced half-life, dose-dependent side effects, and reduced patient compliance. In the present study, we hypothesize the

development of a liposomal gel formulation for co-delivery of siRNA (siRNA against IL-17A) and a steroidal drug (Clobetasol

propionate) to target different pathogenic events of psoriasis leading to the accomplishment of synergistic therapeutic effect.

Since a sequence of events simultaneously occurs during the pathogenesis of psoriasis, synergistic blends of siRNA and

corticosteroid would ensure a multi-targeted treatment that would act through a diverse range of mechanisms, ultimately leading

to the enhancement of therapeutic effect. Therefore, exploiting the full therapeutic potential of these therapeutics. Thus, the

present work suggests a novel, innovative, and promising idea for accomplishing effective treatment of psoriasis.

Introduction

Psoriasis is a hereditarily intervened long-lasting inflammatory skin disorder with an annual occurrence rate of 50 to 140 new

cases per 100,000 people. It is characterized by extremely inflamed red erythematous plaques supported by the presence of silver

scales. The chronic mutilating nature of psoriasis leads to substantial social and psychological distress resulting in impaired

health-related quality of life, with an influence on the physical and mental functioning of the sufferer [1]. There are numerous

therapeutic options available for psoriasis, such as corticosteroids, vitamin D derivatives, phototherapy, and immune-modulators.
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Abstract

Psoriasis is a chronic autoimmune disorder that affects the skin to alter its structure and

physiology and express the phenotypic function of abnormal epidermal cell growth through

a cascade of molecular, and cellular intervention. The histological changes in skin include

inflammation, scaling, hyperproliferation of epidermis resulting in thickening of the skin,

under the influence of altered immunopathogenesis. The zone of activity for the therapeutic

targeting of psoriasis is viable epidermis involving various cellular events regulating the

whole progression of the disease manifestation. Therefore, therapeutic targeting of psoriasis

through the systemic route would be imprecise and associated with numerous side effects.

Small interfering RNA (siRNA) molecules have emerged as a powerful class of therapeutics

for treating psoriasis. However, successful targeted delivery of necked siRNA into the skin is

hampered due to physicochemical features, proneness to enzymatic degradation, and

unavailability of effective delivery carriers. The steroidal medications are the most preferred

choice among existing conventional topical formulations; however, they also have their
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Abstract

Background: Histone deacetylases (HDACs) are the enzymes that catalyze the removal of the acetyl
group from lysine residues and regulate several biological processes. Suberoylanilide hydroxamic acid
(SAHA) is a notable HDAC inhibitor that exhibited remarkable anti-proliferative efficiency by
alleviating gene regulation against solid and hematologic cancers.

Aim: The aim of this study was to develop new chemotherapeutic agents for breast cancer treatment,
therefore, a novel series of Suberoylanilide hydroxamic acid (SAHA) analogs were investigated as
anticancer agents.

Methods: We designed and synthesized a novel series of analogs derived from SAHA by substituting
alkyl, alkoxy, halo, and benzyl groups at different positions of the phenyl ring. The newly synthesized
analogs were assessed for their cytotoxic potential against four human cancer cell lines in comparison
with healthy cell lines, using several biological assays.

Results: SAHA analogs displayed significant cytotoxic potential with IC50 values ranging from 1.6 to
19.2 μM in various tumor cell lines. Among these analogs, 2d (containing 3-chloro, 4-floro
substitutions on phenyl moiety), 2h (containing 3,4-di chloro substitutions on phenyl moiety), and 2j
(containing 4-chloro, 3-methyl substitutions on phenyl moiety) showed significant cytotoxic potential
with IC50 values ranging from 1.6 to 1.8 μM in MCF-7 (breast carcinoma) cell line. More importantly,
these analogs were found to be non-toxic towards healthy primary human hepatocytes (PHH) and
mouse fibroblast cells (NIH3T3), which represent their tumor selectivity. These analogs were further
analyzed for their effect on cell migration, BrdU incorporation, Annexin V-FITC and cell cycle arrest
(Sub-G1 phase). Remarkably, analogs 2d, 2h, and 2j displayed significant HDAC inhibition than the
parent SAHA molecule. Further studies also confirmed that these SAHA analogs are efficient in
inducing apoptosis, as they regulated the expression of several proteins involved in mitochondrial or
intrinsic apoptosis pathways. Findings in the Chick Chorioallantoic Membrane (CAM) assay studies
revealed anti-angiogenic properties of the currently described SAHA analogs.

Conclusion: From anti-proliferative study results, it is clearly evident that 3,4-substitution at the SAHA
phenyl ring improves the anti-proliferative activity of SAHA. Based on these findings, we presume that
the synthesized novel SAHA analogs could be potential therapeutic agents in treating breast cancer.

Keywords: Angiogenesis; HDAC inhibitors; SAHA analogs; anti-cancer activity; apoptosis; cell cycle
arrest.
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A B S T R A C T   

Quantum Dots are 昀氀uorescence type semiconductor nano sized particles. They are made up of either heavy metal 
or inorganic material with size range from 2 to 10 nm. The word quantum dots itself indicates its quantum 
con昀椀nement and optical properties. They contain same number of electrons and atoms, hence are called as 
arti昀椀cial atom. Quantum dots consist of two free functional groups for binding with drug molecule. Surface 
modi昀椀cation of quantum dots through covalent and/or non-covalent binding affects and alters the properties of 
drug molecule. Their cellular delivery is mediated by passive transport, facilitated delivery and active transport. 
The outer shell of quantum dots is made of semiconductor material which provides the surface for bio- 
conjugation leading to improvement in aqueous solubility. This provides effective surface area for binding of 
drug with the targeting molecule. The unique feature being that the material of shell reduces the toxicity of core 
of quantum dots. Various functionalization and surface modi昀椀cation makes them suitable for application in 
pharmaceutical 昀椀eld such as biomedical imaging, drug delivery, drug release study and diagnosis. Toxicity of 
quantum dots depends upon the size, material used, dose, route of administration and capping material. The 
regulatory status of quantum dots is not yet clear; still they are regarded as safe to use. The 昀椀rst clinical trial of 
quantum-dot technology in humans was approved by USFDA in 2011. With the advances in technology; most of 
the chemotherapeutics and cytotoxic drugs are delivered as quantum dots for improved/enhanced pharmaco-
logical action.   

1. Introduction 

One of the invention in nanotechnology; comprises nano-sized par-
ticles called as Quantum dots (QDs), which have gained lot of popularity 
among researchers’ over past two decades because of their interesting 
physical and chemical properties. Quantum dots are 昀氀uorescent type of 
semiconductor nanoparticles, which are composed of core material 
enclosed within a shell of another semiconductor material with a 
diameter of 2–10 nm. The size of QDs re昀氀ects the properties like optical 
property, absorbance and photoluminescence in dependent manner [1]. 
The name quantum dots itself indicates its quantum con昀椀nement and 
optical properties. This speci昀椀c property makes them suitable candidate 
for biological function and imaging. They have great potential towards 
imaging, sensing, tracking and real time monitoring. QDs are also 
known as arti昀椀cial atom because of the presence of same number of 
electrons and atoms, demonstrating their movement in three dimensions 

with narrow electronic energy level [2,3]. The selection of quantum dots 
depends on their application in various 昀椀elds. The semiconductor outer 
shell of QDs are made of heavy or inorganic material like cadmium (Cd), 
selenium (Se), Zinc oxide (ZnO), silica etc. which are coated with shell 
material and provides a speci昀椀c site for the conjugation and reduces 
their toxicity. 

In drug delivery system; biocompatible quantum dots like carbon 
quantum dots, graphene quantum dots and zinc oxide quantum dots are 
used which contribute towards the aqueous solubility. For example - 
carbon quantum dots are preferred for the delivery of mitomycin (anti- 
cancer agent) [3,4]. For imaging and sensing purpose semiconductor 
quantum dots are mostly used such as ZnCuInS/ZnS quantum dots and 
CdTe quantum dots. QDs coated with organic acid are used for in-vivo 
cellular imaging of tumor and in-vitro cell staining [5]. Quantum dots 
posses a rigid structure which provides a large surface area for the drug 
conjugation, where the drug is not encapsulated in quantum dots but is 
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Abstract                                                                                                                                                                                                

Recently there has been a shift in universal trend from synthetic to herbal medicine, which we can say 

“Return to Nature‟. Medicinal plants have been known for millennia and are highly esteemed all over 

the world as a rich source of therapeutic agents. Botanical medicine represents an important share of 

the pharmaceutical market. Natural products compounds discovered from medicinal plants (and their 

analogues thereof) have provided numerous clinically useful drugs in the treatment of chronic and or 

acute disease and still remain as an essential component in the search for new medicines. So, these 

traditionally used plants can be explored effectively in order to find New Chemical Entity for the 

treatment of chronic and acute disease. The herbal industry shares about US $100 billion with good 

growth potential. Hence this field is having greater future perspectives. Review was performed 

systematically by review of literature published in journals and websites of different regulatory 

agencies, then after study of all the literatures which will summaries details related to registration of 

herbal product in Mexico. It covers legal aspects, procedural details, GMP and labeling requirements. 

It is very common trend globally to register herbal medicines and Mexico is one the country in that list. 

So the present work might provide a path for pharmaceutical companies who wise to sell their product 

in Mexico. This paper gives details about registration of herbal medicines in Mexico. 

Keywords:- Herbal medicines, GMP, Scientific names, Regulatory Agency, Mexico 

1.0 Introduction 

Conventional medicines are those which contain traditional knowledge that developed over generations in 

various cultures. The oldest record of herbal medicine is found in Indian, Chinese, Greek, Roman, Syrian 

and Egyptian literature science about 5000 years.1 As per WHO about 80% of world population is using 

products based on medicinal herbs and Plants and market share of conventional medicine is increasing 

exponentially.2 As per the World Bank report there is about 15% growth in the trade of medicinal plants 

and raw materials. As number of patients seeking alternate and herbal therapy is growing globally 

However, recent findings indicate that all herbal medicines may not be safe as severe consequences are 

reported for some herbal drugs.3 Most herbal products in the market today have not been subjected to 

drug approval process to demonstrate their safety and effectiveness. So regulatory agencies are also 

working continuously to set perfect regulatory framework for manufacturing and marketing of herbal 

products. But transformation of traditional knowledge in to modern regulatory frameworks is a big 

challenge. The Mexico guidelines on for cultivation and collection of medicinal plants advise local 
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Here, we report an ultrasonic-assisted extraction (UAE) of phytochemicals from bark, leaves, sepals, fruits, and

seeds of Dillenia pentagyna (Roxb) using different organic solvents such as chloroform, ethanol, and n-hexane.

The preliminary phytochemical screening results showed that the ethanolic extract is enriched with phenolics,

flavonoids, tannin, saponin, alkaloid, and terpenoids. The profiling of phytochemicals is carried out employing

UV–Vis and Fourier-transform infrared (FTIR) spectroscopy analyses. The higher amount of phenolic compounds

obtained in the ethanolic extract of bark and leaves as compared to other parts of the plant. Consequently, a

higher amount of total flavonoid compounds unveiled in the bark of targeted species. The ethanolic extract of

bark and leaves showed good free radical scavenging activity using DPPH with inhibition percentage of

90.58 ± 1.89% and 76.46 ± 1.58%, respectively, in comparison to standard ascorbic acid at 10 μg/mL. Moreover,

the half-maximal inhibitory concentration (IC50) value of bark and leaves are 5.64 and 6.54 μg/mL, respectively, in

comparison to standard ascorbic acid. With the best of our knowledge, it is the first report pertaining to charac-

terization and quantification of phenols and flavonoids as well as the investigation of the medicinal property in

D. pentagyna.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

There are about 300,000 plant species whose phytochemicals with

diverse structures and properties are elucidated [1]. These phytochem-

icals are divided into two major categories, firstly primary metabolites

such as carbohydrates, lipids, proteins; and secondly, secondary metab-

olites like alkaloids, terpenoids, and phenolic compounds. The primary

metabolites are responsible for the growth and development of plants;

whereas secondary metabolites play an important role in defense

mechanisms against the environmental pollutants, insects, and other

foreign threats to the plant [2]. Among, these phenolic compounds

and flavonoids are considered to be a very important class of biomole-

cules having a significant medicinal property for the human being. The

basic structure of phenolic compounds (gallic acid, caffeic acid, ferulic

acid, protocatechuic acid, and coumaric acid) consists of a phenolic

(C6H5OH) ring, the carboxylic acid (-COOH) and hydroxyl groups (-

OH). Moreover, flavonoids are polyphenols that contain at least two

phenolic rings and further categorized into different sub-class such as

flavonols, flavonones, flavones, flavanolols, flavan-3-o1s, and

isoflavones [3–5]. The antioxidant activity of phenolic compounds and

flavonoids is directly proportional to the presence of the hydroxyl (-

OH) group in the sample. Further, the positions of hydroxyl groups

also affect the ability of free radical scavenging activity [6,7]. The pheno-

lic compounds have already been shown many pharmacological activi-

ties such as antimicrobial, antioxidants, anticancer, and antidiabetic

[8–10].

Nowadays, the entry of toxic substances through food and drinking

water generates free radicals which induce several diseases in the

human body. It is due to the free radicals of reactive oxygen species at-

tack on fatty acids, DNA, proteins, lipids, and initiate a rapid destructive

chain reaction to damage the cell membranes [11]. The phenolic com-

pounds and flavonoids play a significant role in preventing the damage

caused by free radicals [12,13]. Thus, the characterization and determi-

nation of phytochemicals such as phenolic compounds and flavonoids

in plant samples are essential to know the mechanism of these com-

pounds against various biological activities. Here, different plant parts

of Dillenia pentagyna (Roxb.) is chosen for the extraction and determi-

nation of bioactive components, and free radical scavenging activity of

phenolic compounds and flavonoids is investigated.
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AćĘęėĆĈę

Ailments with ignescent etiopathology have expanded in rate lately. Medica-
tions utilized for restorative administration of such provocative ailments are
alleviating the disease and yet additionally countering genuine perilous out-
come. Allopathicmedications really pejorate the disease condition in patients,
particularly with rheumatoid joint pain and osteoarthritis. Add to this the
huge number of individuals detriment by these medications, as well as their
huge expenses and the need of using reciprocal means become obvious. On
the other hand, naturalmedicines offer one engaging approach to decrease the
use of allopathic non- narcotic anti- phlogistic agents. The reason for adminis-
tering herbs incorporate long accounts of utilization, a broad examination on
various natural constituents, the relative simplicity of administration proϐile,
economical andmagniϐicent security records. So far, Many Phyto-constituents
are investigated for numerous therapeutic applications, albeit a large fraction
of these reports are of scholarly interest, only some of them get a pass for clin-
ical preliminaries. Future exploration should look into the molecular mech-
anisms of various therapeutic applications of the natural plants in different
ailments associated with inϐlammation. This review is a compilation of anti-
inϐlammatory natural agents along with reported action path. We have sum-
marized all necessary information regarding the title with the aid of best pos-
sible sources.
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INTRODUCTION

Inϐlammation is considered as an in-vivo intrinsic
reaction, which becomes evident to shield the body

from toxic and unwanted boosts, bringing about the
edema of tissues, torment, or even damage at a cel-
lular level. The primary purpose behind this system
is to ϐix and return the harmed tissue to the normal
condition. The expansion in the size of the vessels
is seen around the inϐlamed loci (i.e., neutrophils,
macrophages, and lymphocytes) during the starting
phases of inϐlammation. However, in consecutive
time, numerous sorts of cells arrive at neutrophils,
trailed by macrophages within 48 hours and lym-
phocytes following a few days. It is notable that
the bio-chemical disturbances of cells happen dur-
ing inϐlammation, prompting the arrival of arachi-
donic acid, and further goes through two metabolic
precursor pathways known as the lipoxygenase and
cyclooxygenase pathways.
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Abstract

Cancer is the second leading cause of death globally, with every sixth death being attributable to
cancer. Nevertheless, the efficacy of conventional chemotherapeutic drugs is often limited due to their
poor solubility, unfavorable pharmacokinetic profile, and lack of tumor selectivity. The use of
nanotechnology provides an opportunity to enhance the efficacy of a chemotherapeutic drug by
improving its bioavailability and pharmacokinetic profile while facilitating preferential accumulation at
the tumor tissue. To date, a variety of platforms have been investigated as nanocarriers in oncology,
which include lipid-based, polymer-based, inorganic materials, and even viruses. Among different
nanocarriers, lipid-based delivery systems have been extensively used in oncology because of their
biocompatibility, biodegradability, ability to encapsulate diverse drug molecules, high temporal and
thermal stability, and offer prolonged and controlled drug release. This review discusses the current
status of the lipid-based nanocarriers and their applications in cancer treatment as well as an overview
of the different liposomal formulations commercially available for cancer therapy.

Keywords: Cancer; chemotherapeutics; drug delivery; liposomes; nanostructured lipid carriers; solid
lipid nanoparticles; targeted drug delivery.
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ABSTRACT

Background/Aim: Albendazole is a drug with benzimidazole nucleus and is poorly absorbed 

from the gastrointestinal tract due to its low aqueous solubility. The objective of present 

work was to study the effect of two phytoconstituents aloe emodin and quercetin 

on the bioavailability of albendazole. Materials and Methods: Estimation was done 

through UV spectroscopy and HPLC analysis using different concentration of both the 

phytoconstituents. In-vivo study was conducted to investigate the pharmacokinetics and 

pharmacodynamic parameters. Results: Results revealed no change in T
max

 of albendazole 

and significant changes were observed in C
max

 values. The C
max

 was maximum i.e. 0.138 

µg/ml when 20mg/kg of quercetin was added as compared to aloe-emodin. The increase 

in bioavailability of Albendazole was due to the presence of flavonoids in quercetin. The 

retention time of albendazole as estimated through HPLC chromatogram was found to 

be 3.2 minutes with acetonitrile and phosphate buffer as the mobile phase. However; 

albendazole was not detectable in 24 hr plasma sample and values of AUC were found 

to be zero in all the concentration of aloe emodin and quercetin. Conclusion: Thus, the 

phytoconstituents rich in flavonoids could be used to increase the bioavailability of poor 

soluble drugs.
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INTRODUCTION

Albendazole (ABZ) is a benzimidazole 
category drug which is poorly absorbed 
from the gastrointestinal tract due to its 
poor aqueous solubility. ABZ is relatively 
insoluble in water and other organic 
solvents; this hinders its absorption behavior 
in the body. In the mouse and rat, oral 
absorption of  ABZ is about 20-/30% and 
in cattle, it is about 50%, compared to about 
1-5% in humans.1 Use of  herbal products 
as medicine has increased tremendously 
now a day’s all over the world due to 
their therapeutic effect and fewer adverse 
effects as compared to modern medicines. 
Nature is a good source of  medicine about 
60% of  anticancer drugs and 75% of  
anti-infective drugs approved from 1981-
2002 could be traced to natural origin. 

Natural products, as used by the general 
population, are usually complex mixtures 
of  many compounds.2 Both the putative 
active ingredient(s) and other constituents 
present in that mixture have the potential 
to cause interactions with various classes of  
drugs. Such interactions include induction 
or inhibition of  metabolizing enzymes and 
drug ef昀氀ux proteins. It is now claimed and 
proved that the naturally occurring dietary 
supplements can modulate hepatic and 
enterocytic CYP activity. Several 昀氀avonoids, 
which constitute one of  the primary classes 
of  active constituents in most herbs, 
appear to be capable of  modulating P-gp3 

Co-administration of  herbal bioactive 
constituents with the therapeutic drugs 
may lead to increased absorption due to 
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ABSTRACT:  
People believed that safe synthetics are okay, but natural is best. Natural polymers play an important role as 

excipients in any dosage form. The natural polymers are polysaccharides so, they have become broader 

considerations in pharmaceuticals because of its accessibility and biocompatibility. The utilization of natural 

polymers in the drug delivery keeps on being a territory of escalating research regardless introduction of new 

engineered polymers. Starch is a naturally occurring polysaccharide polymer and has vital intrinsic properties 

that have made its pharmaceutical applications possible. Rice is one of the major sources of starch worldwide. 

Assam Bora rice (Oryza sativa L, Japonica variety), a gathering of glutinous rice of Assam, has been accounted 

to contain up to 90% starch. The Bora rice is a festival food in Assam, is described by its dull smooth appearance 

and consists of basically amylopectin and traces of amylase; it is otherwise called waxy or clingy rice. This 

review emphasizes the pharmaceutical utility of Bora rice and its starch as a characteristic polymer for drug 

delivery. It is preferred as a mucoadhesive matrix in a controlled release drug delivery system since it is 

exceptionally clingy and has splendid gelling property. Additionally, the rice is a typical staple and is 

biocompatible and promptly accessible subsequently, marked as 'GRAS' (Generally Regarded as Safe), which is 

fundamental rules for any substance to be utilized in food and pharmaceuticals. This article reviews the literature 

on Assam bora rice and depicts their varied applications and future use in the drug delivery system. 
 

KEYWORDS: Assam Bora rice, starch, natural polymer, mucoadhesive agent, drug delivery system. 
 

 

INTRODUCTION: 
Any pharmaceutical formulation contains two 

ingredients- active pharmaceutical ingredient and 

excipients. Excipients help in the manufacturing of 

dosage form and it also improves physicochemical 

parameters of the dosage form. Polymers play an 

important role as excipients in any dosage form [1]. The 

advances in drug delivery have simultaneous urged the 

discovery of novel excipients which are safe and fulfill 

specific functions and directly or indirectly influence the 

rate and extent of release or absorption [2]. A large 

number of plant-based pharmaceutical excipients are 

available today. Many researchers have explored the 

usefulness of plant-based materials as pharmaceutical 

excipients. Synthetic polymers are toxic, expensive, have 

environment related issues, need long development time 

for synthesis and are freely available in comparison to  
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naturally available polymers. However the use of natural 

polymers for pharmaceutical applications is attractive 

because they are economical, readily available, non-toxic 

and capable of chemical modifications, potentially 

biodegradable and with few exceptions and also 

biocompatible. The fact for increase in importance of 

natural plant based material is that plant resources are 

renewable and if cultivated or harvested in a sustainable 

manner, they can provide a 6 constant supply of raw 

materials [3]. However, substances from plant origin 

also pose several potential challenges such as being 

synthesized in small quantities and in mixtures that are 

structurally complex, which may differ according to the 

location of the plants as well as other variables such as 

the season. This may result in a slow and expensive 

isolation and purification process. Another issue that has 

become increasingly important is that of intellectual 

property rights. The plant based polymers have been 

studied for their application in different pharmaceutical 

dosage forms like matrix controlled system, film coating 

agents, buccal films, microspheres, nanoparticles, 

viscous liquid formulations like ophthalmic solutions, 
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ABSTRACT 

Rheumatoid arthritis (RA) is debilitating, progressive autoimmune diseases of unknown cause. It affects joints by 

destructing bone and cartilage, leading to pain, inflammation, and restricted movement of joints. Many conventional 

antiarthritic agents are available, most of them are immunosuppressive and commonly associated with severe side 

effects. In recent years, numerous plant actives and herbs have been investigated for their anti-arthritic efficacy in order 

to overcome the therapeutic shortcomings of these conventional therapies. The finding of these researches revealed that 

herbs and their bioactives can modulate the major inflammatory cytokine expression in synovial cells and the regulation 

of the inflammatory immune process by targeting various cellular targets including PGE2 and COX-2. The present review 

is an endeavour to gather the therapeutic insight of some potential plant based actives and herbs for aiming 

pathophysiological targets in arthritis and their effective management. It also reports the medicinal value of herbs as 
novel clinical pharmaceutical agents for the management of arthritic conditions with the least side effects. 

Keywords: Arthritis, herb, plant actives, autoimmune disease, cytokines. 
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INTRODUCTION 

Arthritis is an inflammational disease that is distinguished and begins largely in proportion to its age. Its 

prominent symptoms include joint pain, rigidity, decreased joint movement and redness, and joint 

swelling. Rheumatoid arthritis (RA) is a catastrophic type of inflammatory joint diseases that threaten 
people globally amongst many forms of arthritis[1,2,3]. Rheumatoid arthritis is a debilitating 

autoimmune condition due to the hyperproliferation of synovial fibroblast and massive invasion of 

inflammatory cells in the joints comprising CD4+T cells and innate immune cells such as macrophages. 

Numerous different pro-inflammatory cytokines such as IL-1β, TNF-α, IL- 6, IL-10, and IL-18 facilitate 

self-immunity, systemic inflammation, and degradation of the tissue [4,1].  

A variety of prescribed medications have been used to regulate joint inflammation and pain in RA. These 

affordable drugs relieve joint inflammation, mitigate pain, minimize joint deterioration, and reduce 
disability. Non-Steroidal anti-inflammatory drugs ( NSAIDs) and corticosteroids are most commonly 

utilized as the first line of therapy with fast responses to regulate inflammation and pain in RA [4]. 

Disease-modifying antirheumatic drugs (DMARDs) include methotrexate, sulfasalazine, antimalarial 

medications, and other medicinal products that can modulate the functioning of the immune system by 

inhibiting radiographic growth and fatality. These medications used for the management of RA can 

squelch inflammatory targets and produce numerous therapeutic effects by suppressing the activation 

and creation of different enzymes (for example cyclooxygenase [COX]-1 and COX-2), cytokines (for 
example TNF-α and IL-1β), or transcription factors (for example, nuclear factor-kB [NF-kβ], c-Jun N-

terminal kinases and p38 kinases). Though these therapies have ameliorating activity on the joint injury, 

physical mobility, and quality of life, their myriad side effects is still a curse to human health [5]. The side 

effects of these drugs include Cushing habitus, elevated blood pressure, hyperglycemia, stomach 

ulceration, and bleeding [4,5].  
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ABSTRACT 

Rheumatoid arthritis (RA) is debilitating, progressive autoimmune diseases of unknown cause. It affects joints by 

destructing bone and cartilage, leading to pain, inflammation, and restricted movement of joints. Many conventional 

antiarthritic agents are available, most of them are immunosuppressive and commonly associated with severe side 

effects. In recent years, numerous plant actives and herbs have been investigated for their anti-arthritic efficacy in order 

to overcome the therapeutic shortcomings of these conventional therapies. The finding of these researches revealed that 

herbs and their bioactives can modulate the major inflammatory cytokine expression in synovial cells and the regulation 

of the inflammatory immune process by targeting various cellular targets including PGE2 and COX-2. The present review 

is an endeavour to gather the therapeutic insight of some potential plant based actives and herbs for aiming 

pathophysiological targets in arthritis and their effective management. It also reports the medicinal value of herbs as 
novel clinical pharmaceutical agents for the management of arthritic conditions with the least side effects. 

Keywords: Arthritis, herb, plant actives, autoimmune disease, cytokines. 
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INTRODUCTION 

Arthritis is an inflammational disease that is distinguished and begins largely in proportion to its age. Its 

prominent symptoms include joint pain, rigidity, decreased joint movement and redness, and joint 

swelling. Rheumatoid arthritis (RA) is a catastrophic type of inflammatory joint diseases that threaten 
people globally amongst many forms of arthritis[1,2,3]. Rheumatoid arthritis is a debilitating 

autoimmune condition due to the hyperproliferation of synovial fibroblast and massive invasion of 

inflammatory cells in the joints comprising CD4+T cells and innate immune cells such as macrophages. 

Numerous different pro-inflammatory cytokines such as IL-1β, TNF-α, IL- 6, IL-10, and IL-18 facilitate 

self-immunity, systemic inflammation, and degradation of the tissue [4,1].  

A variety of prescribed medications have been used to regulate joint inflammation and pain in RA. These 

affordable drugs relieve joint inflammation, mitigate pain, minimize joint deterioration, and reduce 
disability. Non-Steroidal anti-inflammatory drugs ( NSAIDs) and corticosteroids are most commonly 

utilized as the first line of therapy with fast responses to regulate inflammation and pain in RA [4]. 

Disease-modifying antirheumatic drugs (DMARDs) include methotrexate, sulfasalazine, antimalarial 

medications, and other medicinal products that can modulate the functioning of the immune system by 

inhibiting radiographic growth and fatality. These medications used for the management of RA can 

squelch inflammatory targets and produce numerous therapeutic effects by suppressing the activation 

and creation of different enzymes (for example cyclooxygenase [COX]-1 and COX-2), cytokines (for 
example TNF-α and IL-1β), or transcription factors (for example, nuclear factor-kB [NF-kβ], c-Jun N-

terminal kinases and p38 kinases). Though these therapies have ameliorating activity on the joint injury, 

physical mobility, and quality of life, their myriad side effects is still a curse to human health [5]. The side 

effects of these drugs include Cushing habitus, elevated blood pressure, hyperglycemia, stomach 

ulceration, and bleeding [4,5].  
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ABSTRACT 

Rheumatoid arthritis (RA) is debilitating, progressive autoimmune diseases of unknown cause. It affects joints by 

destructing bone and cartilage, leading to pain, inflammation, and restricted movement of joints. Many conventional 

antiarthritic agents are available, most of them are immunosuppressive and commonly associated with severe side 

effects. In recent years, numerous plant actives and herbs have been investigated for their anti-arthritic efficacy in order 

to overcome the therapeutic shortcomings of these conventional therapies. The finding of these researches revealed that 

herbs and their bioactives can modulate the major inflammatory cytokine expression in synovial cells and the regulation 

of the inflammatory immune process by targeting various cellular targets including PGE2 and COX-2. The present review 

is an endeavour to gather the therapeutic insight of some potential plant based actives and herbs for aiming 

pathophysiological targets in arthritis and their effective management. It also reports the medicinal value of herbs as 
novel clinical pharmaceutical agents for the management of arthritic conditions with the least side effects. 

Keywords: Arthritis, herb, plant actives, autoimmune disease, cytokines. 
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INTRODUCTION 

Arthritis is an inflammational disease that is distinguished and begins largely in proportion to its age. Its 

prominent symptoms include joint pain, rigidity, decreased joint movement and redness, and joint 

swelling. Rheumatoid arthritis (RA) is a catastrophic type of inflammatory joint diseases that threaten 
people globally amongst many forms of arthritis[1,2,3]. Rheumatoid arthritis is a debilitating 

autoimmune condition due to the hyperproliferation of synovial fibroblast and massive invasion of 

inflammatory cells in the joints comprising CD4+T cells and innate immune cells such as macrophages. 

Numerous different pro-inflammatory cytokines such as IL-1β, TNF-α, IL- 6, IL-10, and IL-18 facilitate 

self-immunity, systemic inflammation, and degradation of the tissue [4,1].  

A variety of prescribed medications have been used to regulate joint inflammation and pain in RA. These 

affordable drugs relieve joint inflammation, mitigate pain, minimize joint deterioration, and reduce 
disability. Non-Steroidal anti-inflammatory drugs ( NSAIDs) and corticosteroids are most commonly 

utilized as the first line of therapy with fast responses to regulate inflammation and pain in RA [4]. 

Disease-modifying antirheumatic drugs (DMARDs) include methotrexate, sulfasalazine, antimalarial 

medications, and other medicinal products that can modulate the functioning of the immune system by 

inhibiting radiographic growth and fatality. These medications used for the management of RA can 

squelch inflammatory targets and produce numerous therapeutic effects by suppressing the activation 

and creation of different enzymes (for example cyclooxygenase [COX]-1 and COX-2), cytokines (for 
example TNF-α and IL-1β), or transcription factors (for example, nuclear factor-kB [NF-kβ], c-Jun N-

terminal kinases and p38 kinases). Though these therapies have ameliorating activity on the joint injury, 

physical mobility, and quality of life, their myriad side effects is still a curse to human health [5]. The side 

effects of these drugs include Cushing habitus, elevated blood pressure, hyperglycemia, stomach 

ulceration, and bleeding [4,5].  
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ABSTRACT 

Objective: The flavonoidal drug Naringenin offers a natural defense against free radical generation due to their antioxidant i.e. free radical 

scavenging property. The continuation of research work towards the invention of targeting the flavonoidal drug for skin carcinoma. Naringenin is a 

potent antioxidant, having remarkable reactive oxygen species scavenging potential and abundantly found in citrus fruits.  

Methods: The optimization of the formulated mannosylated naringenin-loaded transfersomes (MA-NgTfs) was performed using Box–Behnken 

statistical design to obtain crucial variable parameters that influence vesicular size, size distribution and surface charge. Therefore keeping both the 

concepts in mind our objective is to design and optimize the mannosylated naringenin loaded transfersomes (MA-NgTfs) for macropahge targeting. 

The Box Behnken with 3D surface response design graph was employed to optimize the formulation.  

Results: Phospholipids and surfactant ratio played a remarkable role to determine the mean vesicular size and the Zeta potential of the vesicles. 

The Zeta potential is found in the formulation having a range of-18.01±1.05 to-28.7±1.008 mV represents the good stability of the formulation. The 

vesicles size range was found in the range of 102.4±1.01 to 263.74±0.63 and range of Entrapment efficiency of nanovesicles was as 72.04±1.53 to 

82.04±0.81. In vitro drug release study shows that mannosylated naringenin loaded transfersomes (MA-NgTfs), and marketed formulation 

dispersion was found 69.31 %, 62.03 %, 58.71 %, and 65.02 % respectively. Ex vivo skin permeation and deposition study shows that the marketed 

product and pure drug suspension optimized transfersomes through the skin of mice was of flux 6.5±3.07 and the percentage of drug retention was 

0.76±1.26. The results gave us strong evidence of cellular uptake bymannose–directed transfersomes via mannose receptor-based endocytosis. 

Conclusion: On the basis of findings, the study revealed that the prepared formulation has characteristic potential for targeting and the concept of 

ligand directed nanocarrier formulation was imparts synergistic effect against UV-induced skin carcinoma.  

Keywords: Naringenin, BBM, Mannosylated Transfersomes, Macrophage targeting, Skin cancer 

© 2021 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/) 

DOI: https://dx.doi.org/10.22159/ijap.2021v13i2.40436. Journal homepage: https://innovareacademics.in/journals/index.php/ijap  

 

INTRODUCTION 

Human skin is the largest organ and is highly exposed to 

environmental solar radiation and due to chronic long term 

exposure skin produces abnormal cell growth, which is responsible 

for the progression of skin cancer [1]. The solar radiation is 

composed of various electromagnetic radiation having UV-radiation 

and infrared radiation mainly. From all the three regions the UV-

radiation having the range of (280-320) nm i.e. UVB is having 

remarkable potency to alter the biological function of the cell and 

causes maximum DNA damage due to free radical generation into 

the cells and promotes the abnormal cell growth [2]. Nowadays, 

various drug delivery systems are in the pharmaceutical market, to 

deliver the medicament at the specific site, but due to frequent wear 

and tear of the keratinized layer of skin, the presence of enzymes 

and the lipophilicity of skin membrane, and various contributing 

factors, site-specific drug delivery to the skin is not as easy task as it 

appears to be [3]. The pre-existing conventional therapy has also 

been failed to bring relief because they do not identify the cancerous 

and the normal proliferating cells. Thus the major objective of the 

skin cancer therapy is to develop such type of targeted drug delivery 

system that can able to deliver the medicaments specifically at the 

site of action. The macrophages are expressed into the skin 

keratinocyte and fibroblast due to chronic exposure of UV-radiation 

of the range (280-320 nm) are enhances the macrophage 

production, which may inhibit the p53-dependent apoptotic 

pathway, thereby inducing photocarcinogenesis into the skin. Hence 

the macrophage targeting-based therapeutics could be useful for 

targeting cancerous cell [4]. Mannose receptors are one of the 

receptors which are overexpressed on the surface of the 

macrophage (MMR), while the other MR+cells (i.e. dendritic and 

endothelial cells) and other different lectins with having mannose-

binding activity have been subsequently identified. The 

glycotargeting exploits highly significant interactions of endogenous 

lectins with the moiety of carbohydrates (often with more than one 

carbohydrate) [5]. Functionalization of nanovesicles through the 

conjugation of ligands that are specifically recognized by surface 

receptors on target cells may favor the stimulation of the immune 

system. Targeting of mannose receptors can be achieved by the 

technique of mannosylation, which is an effective strategy to design 

and develop nano-systems that could be able to target mannose 

receptors, which are highly expressed in cells of the immune system 

and can play crucial role in preventing UV radiation caused skin 

carcinoma in which the immunity is hampered directly [6]. The 

flavonoids drug naringenin offers a natural defense against free 

radical generation due to their antioxidant i.e. free radical 

scavenging property. The continuation of research work towards the 

invention of targeting drug delivery systems for skin cancer. Hence 

we proposed the macrophage targeting for skin cancer which may 

be useful for future perspective and effectively used as a site-specific 

drug delivery of Naringenin to the cancerous cells and also decrease 

the adverse effect related to the drug and treat skin carcinoma 

synergistically [7]. Mannose receptor is the most suited receptor to 

formulate the drug delivery system for herbal bioactive and other 

small and macromolecules. The Mannose ligands and their 

associated delivery system are cost-effective and easily affordable to 

use and for future perspective. On the basis of previous findings, a 

formulation based on targeted therapy of natural bioactive for skin 

cancer is yet present in the market; therefore, our objective of the 

study was to conceptualize and formulate the optimized 

mannosylated naringenin loaded transfersomes based formulation 

for targeting macrophages of cancerous cells via Mannose ligand. 

MATERIALS AND METHODS 

Materials 

Naringenin (Ng) was purchased from Sigma Aldrich, USA; D-
Mannosamine HCl was purchased from Himedia Laboratories and 
Soya Phospholipids, Rhodamine, was purchased from Himedia 
Mumbai India. Phosphatidyl-Choline from soy lecithin containing 
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Editorial 

New Generation of Biocompatible Nanocarriers with Targeting Potential 

 This special issue of Current Pharmaceutical Design is dedicated to Professor Suresh P. Vyas, as a tribute to his exceptionally illustrious 

and remarkable research career in the area of drug delivery applications of nano-colloidal systems. It is to celebrate and honour this extraordi-

nary and iconic scientist who dedicated his teaching career to his passion and gave his energy, imagination, and intellect to the scientific 

community in general, and pharmaceutical scientists in particular. This dedicated issue comprises a total of fourteen articles, including Edito-

rial, Biosketch, Minireview and eleven Reviews contributed by the former students and scientists associated with Prof. Vyas.  

 Nanocarriers present a novel platform for the effective delivery of drug molecules to the various diseased tissues. Advanced nanocarriers 

based on organic materials (e.g. polymeric micelles, liposomes, niosomes, dendrimers, hydrogels, etc.) and inorganic materials (e.g. quantum 

dots, metallic and mesoporous silica nanoparticles, etc.) have found various drug delivery applications. These carriers are reported to reduce 

sensitive toxicity and/or adverse reactions associated with actives. Nano drug delivery systems are reported to improve pharmacokinetics & 

biodistribution, solubility and stability as well as decrease toxicities due to controlled release and site-specific delivery of therapeutic agents.  

 The biodegradability of the components makes these delivery systems an attractive core and results in the production of minimal amounts 

of toxic metabolites. The advantages derived from the use of such systems are manifold. The physiochemical profile of the nano-constructs 

can be manipulated by changing their composition, size, shape, surface charge, functional groups, and tagging of targeting moieties. The use 

of biodegradable nanocarriers as molecule transporters is one of the most promising strategies for controlled-release systems. The fundamen-

tal requirement for a biomaterial to be used in this sense is its biocompatibility; that is, the ability to be metabolised without any harmful ef-

fects. Systems of this type must have properties such as the ability to cross the body's anatomical barriers, controlling the concentration of the 

drug over time and the release of the active molecule at the site of action. The nanotherapeutic agents may be modified with target specific 

molecules or ligands for delivering the active therapeutics via receptor-mediated transcytosis to the desired sites. 

 Lipid coated vesicles with a polymer core have been shown to act as stable drug carriers where polylactide (PLA), poly-lactide-co-

glycolide (PLGA), poly-alkyl cyanoacrylate (PACA), and many other polymers can be used as core materials. These biodegradable polymers 

are more suited since they break down into molecules physiologically and so they do not pose any threat to the body. Polymeric nanocarriers 

have also emerged as a potential and efficient, targeted drug delivery system for clinical applications. Hyaluronic acid (HA) -based soft nano-

systems have garnered considerable attention owing to the biodegradability, biocompatibility and nonimmunogenic profile of HA. Addition-

ally, since surface receptors can recognise HA on the tumour cells, they may be an ideal candidate for targeted delivery of anticancer drugs. A 

number of soft nanocarriers based on HA conjugated or complexed polymer systems like micelles, nanogels, nanoparticles and polymero-

somes have been reported. Magnetic liposomes (ML) that combine magnetic nanoparticles with liposomes are reported to offer cumulative 

benefits for cancer therapy. The MLs may be utilised for various types of cancer treatments for triggering drug/gene release, photother-

mal/photodynamic therapy, among others.  

 Glyconanoparticles (GNPs) have been reported for drug targeting potential of actives for diseases localised in macrophages owing to their 

inbuilt ability to interact with macrophage lectins. The carbohydrates are key components in several biological events like inflammation, cel-

lular migration, immune reactions, cellular communication, infection, enzyme trafficking and cancer metastasis. These features, coupled with 

their hydrophilicity, biodegradability, biocompatibility and highly specific interaction of targeting cell-surface receptors have expanded the 

horizon of their utility in drug delivery applications. The GNPs also hold immense promise in antimicrobial drug carrier for the treatment of 

HIV/AIDS, candidiasis, leishmaniasis, salmonellosis and tuberculosis. 

 This thematic issue aims to provide an update on the various facets of biocompatible nano-carriers, including their design, fabrication, 

characterization, fate, toxicity, challenges, applications and translational potentials. It also intends to provide insight into the versatile role of 

the vesicular carriers in delivering various drugs and bioactives that may provide future directions for innovations in this field.  
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ABSTRACT 

Nanoparticles are the most important entity in the widely spread field of nanotechnology. A series of numerous physical 

and chemical methods are involved in nanoparticle synthesis. Metallic nanoparticle can overcome the issues of highly 
monodispersed nanoparticles of various sizes, geometries and chemical composition, as they are comparatively smaller 

in size. Hence chemicals and non-polar solvents are involved in the synthesis of metallic nanoparticles which makes them 

unsuitable for being used in clinical fields. Therefore, the scientists have developed new aspects of clean, non-toxic, 

biocompatible and eco-friendly synthesis method for nanoparticles. Metal nanoparticles have attained a special focus 

attributed to their unique features like size and shape dependant optical, electrical and magnetic properties. The green 

synthesis using biological molecules obtained from plant sources are quite beneficial over other physical and chemical 

methods that have been used for metal nanoparticle synthesis and stabilization. This exhaustive review is focused on the 

metallic nanoparticles, which are synthesized from plant sources and overview of their pharmacological properties. 

Key words:  Size and shape dependant optical, electrical and magnetic properties, Metallic nanoparticles, Green 

synthesis. 
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INTRODUCTION 

FDA approves number of chemically synthesized newer molecules nowadays, which are introduced in the 

market with wide therapeutic efficacy, but the adverse effects related to these molecules can be harmful 
for the patients. Due to peak and valley fluctuations, conventional therapy is non- targetable in tissues 

and organs and high dose frequency is also the main problem associated with allopathic medicines which 

lead to poor patient compliance [1]. 

A number of phytoconstituents belonging to nature have different biological activities against chronic 

diseases and have wide therapeutic potencies. Phytoconstituents are beneficial as they exhibits free from 

adverse effects treatment where none of the medication can do. Although, some physiochemical factors 

like less solubility, less permeation and non-targeting at the active site will act as a barrier which create 
problems to its therapeutic efficacy. Therefore, various novel formulation techniques are discovered to 

overcome these barriers and achieve uniform drug targeting at the active site in desired concentration 

and enhanced therapeutic potency. These novel formulation techniques includes emulsion-based 

formulations, phytosomes, liposomes, microspheres, topical based formulations and nanoparticles which 

are available in commercial level to enhance the bioavailability of the poorly soluble herbal drug [2]. 

From the past few decades novel drug delivery system (NDDS) is used and gained the attention related to 
further development in these novel systems. The two ideal requirements for a system to be novel are:- 

 Drug delivery at a predetermined rate and for predetermined span of time; 

 Conveying the active entity to the target site. 

Currently, there is no such system which can fulfill all these requirements. So a lot of research work is 

required to accomplish them using novel strategies. These targets can be achieved by studying the drug 

distribution through unifying drug into a carrier system, modification in molecular drug composition or 

by controlling drug release in the bioenvironment to achieve desired distribution profile. Novel drug 
delivery systems can be effectively minimize the side effects and maintain uniform and potent levels of 

drug in the body. These carriers have the ability to restrict the drug action specifically in diseased tissue 

or organ or adjacent to it [3]. 
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Abstract

The unending outburst of COVID-19 has reinforced the necessity of SARS-CoV-2 identification
approaches for the prevention of infection transmission and the proper care of severe and critical
patients. As there is no cure, a prompt and reliable diagnosis of SARS-CoV2 is vital to counter the
spread and to provide adequate care and treatment for the infection. Currently, RT-PCR is a gold
standard detection method for the qualitative and quantitative detection of viral nucleic acids.
Besides, enzyme-linked immunosorbent assay is also a primarily used method for qualitative
estimation of viral load. However, almost all the detection methods have their pros and cons in terms
of specificity, accuracy, sensitivity, cost, time consumption, the need for sophisticated laboratories, and
the requirement of skilled technical experts to carry out the detection tests. Thus, it is suggested to
integrate different techniques to enhance the detection efficiency and accurateness for SARS-CoV2.
This review focuses on preliminary, pre-confirmatory, and confirmatory methods of detection such as
imaging techniques (chest-X-ray and chest- computed tomography), nucleic acid detection methods,
serological assay methods, and viral culture and identification methods that are currently being
employed to detect the presence of SARS-CoV-2 infection along with recent detection method and
applicability for COVID-19.

Keywords: COVID-19; ELISA; corona; serological assay; viral culture.
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Abstract

Psoriasis is an autoimmune chronic inflammatory condition of skin affecting 125 million populaces around the globe. It is

implicated as a result of multifaceted phenomena involving various cell and subcell activities with the aid of numerous cellular

and molecular components including signaling aisle and regulatory proteins owing to the development of such hyperproliferative

dermatological conditions. This involves a deeply complex and conflicting pathology owing to genetic and immunological

deviations resulting from the unusual presentation of different signaling pathways and regulatory proteins. Explorations of these

biomarkers and intervention of molecular and cellular processes in psoriasis are yet to be investigated and could be an exceptional

aspect for understanding pathology with successful targeting of disease. In the presented study, we have integrated molecular

insights, including signaling molecules, pathways, and proteins implicated in pathogenesis, and we have attempted to link this

knowledge to the targeting of these phenomena in order to manage the conditions precisely. Further, therapeutic delivery

approaches for targeting distinct layers of skin have also been investigated based on the application of different nanocarriers for

successful psoriasis treatment.
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ABSTRACT:  
Psoriasis is a highly complex autoimmune disease of skin with keratinocytes that differentiate abnormally. 

Because of the inaccessibility of the adequate delivery system, a very favored treatment approaches 

contemplating topical treatment with current delivery approach are unreliable in targeting disease symptoms. 

The current work involved the development and characterization of Triamcinolone acetonide loaded solid lipid 

nanoparticles (TAC-SLNs) and their invitro characterization. The findings revealed that SLNs would 

substantially increase TA drug permeation across the skin, limiting them to dermis epidermis and helping to 

achieve the full clinical value of medications. It was also able to sustain the release of drug from lipid carrier. 

The outcomes of this research concluded that SLNs may efficiently deliver corticosteroids for the efficient 

treatment of psoriasis. 

 

KEYWORDS: Psoriasis, Hyperproliferation, keratinocytes, triamcinolone acetonide, solid lipid Nanoparticles. 
 

 

1. INTRODUCTION:  
Psoriasis is an immunological skin condition that 

interferes with T-cells and is predisposed to the creation 

of an inflamed, thick, hyperproliferative state that is 

controlled genetically, immunologically and 

environmentally 1,2. It greatly influences the quality of 

health of the individual, with an incidence of 2-5 per 

cent of the world's population. Medication and psoriasis 

management are highly complex and unpredictable 

based on the severity and rigor of the condition 1,3,4. 

Becoming a domain of pathological expression, the 

topical route is the most favored route for psoriasis-

targeted drugs to successfully enter the proximity of the 

active site below the surface. Psoriasis is a multisystem 

condition that involves a multi-directional therapy 

approach that used a specific molecule that works by 

more than one pathway for optimum clinical benefit 5,6. 

Of all treatment therapies, topical corticosteroid 

therapies are ideally used globally for successful 

psoriasis treatment. Variety of existing methods with the 

aid of corticosteroids for therapeutic applications are 

available 7,8. 
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Triamcinolone acetonide (TAC) is by far the most 

extensively used glucocorticosteroid with a different 

pharmacological potency as an anti-inflammatory, 

immunosuppressive, vasoconstrictive and anti-

proliferative component in dermal abnormalities that 

indicates the significance of TA in the treatment of 

psoriasis. .Pharmacodynamically corticosteroids are 

capable of inhibiting A2 phospholipase, which is the 

primary regulating factor for the evocation of 

arachidonic acid, prostaglandin biosynthesis and 

leukotriene, which tends to be among the big pathogenic 

cause 8–12.  

 

Technologies have been proposed innovative delivery 

mechanisms based on lipids for resolving penetration 

issues, suggesting transdermal delivery for psoriatic skin. 

It has known that the efficacy of the therapeutic agents 

can be assured by the delivery approaches. It involves an 

adequate range of drug carrier schemes. A newer version 

of this area is the transdermal delivery of drugs by solid 

lipid nanoparticles (SLNs). SLNs are strengthened with 

cardinal features, which include effective drug 

infiltration and relatively high drug capture 13–15. SLNs 

are nano-sized lipid carriers possessing a profound 

hydrophobic lipid structure stabilized by a surfactant 6,16–

20. Thus, SLNs appear to be an intriguing strategy to the 

successful delivery of antipsoriatic drugs via the 
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Abstract

In recent decades, topical treatments to dermal disorders have shown ineffectiveness in delivering the medication at a particu-

lar location without a suitable drug carrier. Psoriasis treatment is hindered because of the ineffective delivery and efficacy of 

conventional pharmaceutical treatment. In conventional medication formulation approach, it is difficult to breach the trans-

dermal layer of a skin membrane for topical drugs, i.e. cyclosporine, methotrexate. This problem is further complicated by 

extreme disease-associated conditions such as hyperkeratosis and irritation. Intending to assure better drug delivery carriers, 

this review emphasizes the therapeutic efficacy of polymers and their potential to deliver the drug into the deeper layer of 

the skin membrane. The polymers are essential in structural and physiochemical perspectives as it works as a carrier for the 

medication. A vast variety of delivery carriers is available nowadays but their applicability in such dermal cases like psoriasis 

is still lacking due to less knowledge on an appropriate polymer. The current investigation of suitable polymer would assist in 

brushing our expertise to optimize the advantages of a wide spectrum of polymers to fulfill the topical targeting of psoriasis.

Keywords Psoriasis · Hyperkeratosis · Inflammation · Polymeric carrier · Immune-mediated skin disorder

Introduction

Psoriasis is an inflammatory, chronic autoimmune disor-

der of the skin that affects epidemiologically 1–3 percent 

of the world’s population with a negative effect on patient 

life (Yadav et al. 2018b; Pradhan et al. 2018). Psoriasis is a 

multiple-factor disease regulated by abnormal keratinocyte 

proliferation and migration of T cells to the skin by stimu-

lated immune systems. Later, the T cell release cytokines 

and chemokines, which ultimately regulate disease etiology 

including aggravating inflammation and premature hyper-

keratosis (Elder et al. 2010; Rahman et al. 2015; Yadav et al. 

2018a).

The initiation and progression of the disorder are regu-

lated by the immune system in individuals with a genetic 

susceptibility to psoriasis. The pathomechanism is orches-

trated to stimulate various mediators, such as cytokines, 

chemokines, and growth factors, to facilitate hyperkeratosis, 

epidermal thickening, neovascularization, and keratinocyte 

proliferation (Sala et al. 2018). Physiologically, induction of 

T lymphocytes and inflammatory infiltrates into the skin is 

responsible for hyperkeratosis in which antigen-presenting 

cells conjugate with MHC, leading to large cytokines being 

recruited, i.e. TNF-α, Interleukin-23 (IL-23), and IL-17 

playing key functions in the production of inflammatory 

psoriatic lesions (Roberts et al. 2017). The studies revealed 

that IL-17 and IL-23 are crucially involved in psoriasis 

pathogenesis (Tonel et al. 2010; Kuwabara et al. 2017). A 

sequential process that occurred during the pathogenesis of 

psoriasis has been demonstrated in Fig. 1.

The treatment of psoriasis involves topical application 

through the cream, lotion, gel as well as phototherapy, or/and 

systemic therapy depending on the rigorousness of disease 

as mild to severe. Topical therapy was frequently utilized for 

psoriasis treatment but the major challenge includes deliver-

ance of active constituents into the transdermal layer (Chan-

drashekara 2012; Pradhan et al. 2018; Abed et al. 2019). 

Several specific drugs are now commonly used for topi-

cal treatment of psoriasis in variable dosage formulations. 

Despite all challenges of topical treatment including low 
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Abstract

In recent decades, topical treatments to dermal disorders have shown ineffectiveness in delivering the medication at a particu-

lar location without a suitable drug carrier. Psoriasis treatment is hindered because of the ineffective delivery and efficacy of 

conventional pharmaceutical treatment. In conventional medication formulation approach, it is difficult to breach the trans-

dermal layer of a skin membrane for topical drugs, i.e. cyclosporine, methotrexate. This problem is further complicated by 

extreme disease-associated conditions such as hyperkeratosis and irritation. Intending to assure better drug delivery carriers, 

this review emphasizes the therapeutic efficacy of polymers and their potential to deliver the drug into the deeper layer of 

the skin membrane. The polymers are essential in structural and physiochemical perspectives as it works as a carrier for the 

medication. A vast variety of delivery carriers is available nowadays but their applicability in such dermal cases like psoriasis 

is still lacking due to less knowledge on an appropriate polymer. The current investigation of suitable polymer would assist in 

brushing our expertise to optimize the advantages of a wide spectrum of polymers to fulfill the topical targeting of psoriasis.
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Introduction

Psoriasis is an inflammatory, chronic autoimmune disor-

der of the skin that affects epidemiologically 1–3 percent 

of the world’s population with a negative effect on patient 

life (Yadav et al. 2018b; Pradhan et al. 2018). Psoriasis is a 

multiple-factor disease regulated by abnormal keratinocyte 

proliferation and migration of T cells to the skin by stimu-

lated immune systems. Later, the T cell release cytokines 

and chemokines, which ultimately regulate disease etiology 

including aggravating inflammation and premature hyper-

keratosis (Elder et al. 2010; Rahman et al. 2015; Yadav et al. 

2018a).

The initiation and progression of the disorder are regu-

lated by the immune system in individuals with a genetic 

susceptibility to psoriasis. The pathomechanism is orches-

trated to stimulate various mediators, such as cytokines, 

chemokines, and growth factors, to facilitate hyperkeratosis, 

epidermal thickening, neovascularization, and keratinocyte 

proliferation (Sala et al. 2018). Physiologically, induction of 

T lymphocytes and inflammatory infiltrates into the skin is 

responsible for hyperkeratosis in which antigen-presenting 

cells conjugate with MHC, leading to large cytokines being 

recruited, i.e. TNF-α, Interleukin-23 (IL-23), and IL-17 

playing key functions in the production of inflammatory 

psoriatic lesions (Roberts et al. 2017). The studies revealed 

that IL-17 and IL-23 are crucially involved in psoriasis 

pathogenesis (Tonel et al. 2010; Kuwabara et al. 2017). A 

sequential process that occurred during the pathogenesis of 

psoriasis has been demonstrated in Fig. 1.

The treatment of psoriasis involves topical application 

through the cream, lotion, gel as well as phototherapy, or/and 

systemic therapy depending on the rigorousness of disease 

as mild to severe. Topical therapy was frequently utilized for 

psoriasis treatment but the major challenge includes deliver-

ance of active constituents into the transdermal layer (Chan-

drashekara 2012; Pradhan et al. 2018; Abed et al. 2019). 

Several specific drugs are now commonly used for topi-

cal treatment of psoriasis in variable dosage formulations. 

Despite all challenges of topical treatment including low 
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ABSTRACT:  
DNA based authentication techniques have been extensively used as a method for herbal drugs in present days. 

Consumption of herbal drugs is assumed as a safe, but there are some reported serious reaction demands 

development of effectual markers system for isolation and identification of the phyto-constituents. Numerous 

analytical and molecular techniques have also been developed for quality control of drugs from plant origin, but 

still there is no universal consensus to adopt the same. In this approach, we set to solve this problem by DNA 

based technique by developing a universal primer PCR-RFLP assay by developing genetic marker. These 

method use different variable lengths of mitochondrial DNA for amplification using a pair of universal primers. 

PCR amplifications yielded 531 bp length fragments of L. coromandelica. The limit of detection in range of 0.01 

to 0.05 ng of genomic DNA. This developed PCR-RFLP assay was sufficient to distinguish with variable 

fragment patterns.  

 

KEYWORDS: PCR, Restriction Enzyme, L. coromandelica, RFLP, Genetic fingerprint. 
 

 

1. INTRODUCTION:  
Gene or a DNA sequence with a known location on a 

chromosome and associated with a particular gene or a 

character= is currently designated as genetic marker. 

Numerous molecular markers associated with 

morphological traits and chemical compositions are 

gaining more importance in the present days. Herbal 

drugs are integrated part of both traditional and modern 

systems of medicine and frequently found to be 

adulterated with other concomitants. Traditional  

methods of  authentication,  to  check  for  adulteration 

of  herbal  drugs  depend  heavily  on 

morphological/anatomical  characterization, organoleptic  

markers  (odor,  color,  texture) and/or  chemical  testing. 

Analytical  techniques  used  to  detect adulteration  or  

authentication  of  food  and agricultural  commodities  

include  physical methods, chemical/biochemical  

methods, immunoassays  and  more  recently  DNA 

based  molecular  tools [1]. 
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As for the synthetic drugs, there exist a standardized 

authenticated process for its quality control, but till date 

no such mechanism exists for raw materials or finished 

products in the traditional drugs. Hence it is not possible 

to check the adulteration in the finished drug in 

traditional medicines.  Parallel advances in numerous 

integrated molecular technology, DNA analysis methods 

have been in rapid development. Many DNA analysis 

based assay, especially PCR-based methods, have been 

developed now a days for species identification in 

foodstuffs [2]. 

 

When restriction fragment length polymorphism (RFLP) 

assays is compared with other PCR methods, the 

combination of universal primer PCR and RFLP assays 

has advantages of increased simplicity, sensitivity, and 

specificity and has been used in many meat identification 

practices. On simultaneously advancement, a few 

modified PCR assays combining universal primer with 

specific primer or RFLP had been developed [3].  
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ABSTRACT:  
DNA based authentication techniques have been extensively used as a method for herbal drugs in present days. 

Consumption of herbal drugs is assumed as a safe, but there are some reported serious reaction demands 

development of effectual markers system for isolation and identification of the phyto-constituents. Numerous 

analytical and molecular techniques have also been developed for quality control of drugs from plant origin, but 

still there is no universal consensus to adopt the same. In this approach, we set to solve this problem by DNA 

based technique by developing a universal primer PCR-RFLP assay by developing genetic marker. These 

method use different variable lengths of mitochondrial DNA for amplification using a pair of universal primers. 

PCR amplifications yielded 531 bp length fragments of L. coromandelica. The limit of detection in range of 0.01 

to 0.05 ng of genomic DNA. This developed PCR-RFLP assay was sufficient to distinguish with variable 

fragment patterns.  

 

KEYWORDS: PCR, Restriction Enzyme, L. coromandelica, RFLP, Genetic fingerprint. 
 

 

1. INTRODUCTION:  
Gene or a DNA sequence with a known location on a 

chromosome and associated with a particular gene or a 

character= is currently designated as genetic marker. 

Numerous molecular markers associated with 

morphological traits and chemical compositions are 

gaining more importance in the present days. Herbal 

drugs are integrated part of both traditional and modern 

systems of medicine and frequently found to be 

adulterated with other concomitants. Traditional  

methods of  authentication,  to  check  for  adulteration 

of  herbal  drugs  depend  heavily  on 

morphological/anatomical  characterization, organoleptic  

markers  (odor,  color,  texture) and/or  chemical  testing. 

Analytical  techniques  used  to  detect adulteration  or  

authentication  of  food  and agricultural  commodities  

include  physical methods, chemical/biochemical  

methods, immunoassays  and  more  recently  DNA 

based  molecular  tools [1]. 
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ABSTRACT 

Recent episode of Coronavirus (SARS-CoV-2) was first announced from Wuhan, China in late 2019. Its contamination 

proliferates around the world swiftly with a reformist pattern towards mortality of residents. Representing a potential 

danger to living beings, SARS-CoV-2 spread from animal to-human and then to general populace with manifestations 

ranging from mild to  severe sick conditions and consequently  numerous deaths, affirming two measures for proclaiming 

COVID-19 a pandemic. The disease shows a reformist pattern in symptomology, going from mild to serious pneumoniae 

to respiratory and multi-visceral failure that frequently shows pattern to death of patients with comorbidity within a 

short period of time. Escalated research endeavors on various parts of this human microbe are in progress across the 

globe towards clarifying viral transmission courses and the mechanisms employed to overcome host defense responses. 

With colossal infective potential, clinical examinations are being done enthusiastically to create compelling diagnostics 

and remedial mediations including re-purposing antiviral medicines and vaccine development. In this context, we depict 

the structural configuration of SARSCoV-2 genome; its pathogenicity, transmission; and we sum up risk appraisal and 

approaches applied in preventing infection. Lastly, we talk about significant parts of the improvement of diagnostic 
probes and restorative countermeasures that can possibly help in controlling the COVID-19 pandemic.   

Key words:  Pandemic, viral transmission, pathogenicity, vaccine, preventive measures, diagnostic probe. 
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INTRODUCTION 

Pandemics of various infectious diseases with millions dying have been recorded in the history for the 

past several centuries. The most well known in the history have been pandemic due to plague in Asia and 

several pandemics of influenza that killed millions of people. [1-2] The pandemics continued in the 

current millennium too, and COVID-19 is the latestand certainly not the last pandemic. COVID-19 
pandemic erupted in the Wuhan City of People�s Republic of China in December 2019. The virus is being 

identified as a new coronavirus by Chinese officials [3]; which was later denoted as severe acute 

respiratory syndrome (SARS)-CoV-2 by the International Committee on Taxonomy of Viruses. [4] The 

WHO also named the disease due to this virus as COVID-19. [5] 

 

DESCRIPTION OF COVID- 19 VIRUS 

COVID-19is a β-coronavirus belonging to the family of Coronaviridae. [6] It is a zoonotic disease and was 
firstly identified in1965 (HCoV-229E). Thereafter two outbreaks of same potencies were occurred - in 

2003 and 2012, respectively (SARS-CoV and MERSCoV). [7-8] 

COVID-19 is a RNA type virus. According to the Phylogenetic studies, it is possible that the actual   suspect 

of SARS-CoV-2 is another unidentified host instead of bats, which was possibly being sold at Wuhan 

seafood market before the outbreak. [9] However bat-SL-CoVZC45 and bat-SL-CoVZXC21 genomic 

sequences are 89% similar, there is a doubt regarding its direct ancestors. [10] 
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ǹf"Vdks.k

tuojh&iQjojh] 2021 (749)

twM+ks esa fLFkj larqyu ij otu oxZ dk izHkko
pUnz'ks[kj cka/sa

'kksèkkFkhZ] 'kkjhfjd f'k{kk vè;;u'kkyk] iafMr jfo'kadj 'kqDy fo'ofo|ky;] jk;iqj] NRrhlx<+

MkW- jktho pkS/jh

izksiQslj] 'kkjhfjd f'k{kk vè;;u'kky] iafMr jfo'kadj 'kqDy fo'ofo|ky;] jk;iqj] NRrhlx<+

lkj la{ksi
mn~ns';% vè;;u dk mn~ns'; twM+ks esa fLFkj larqyu {kerk ij otu oxZ dk izHkko Kkr djuk FkkA

izfrn'kZ dk p;u% vè;;u esa dqy 160 twM+ks f[kykM+h izfrn'kZ ds :i esa lfEefyr fd;s x;sA izR;sd otu oxZ ls (dqy 08 otu oxZ) 10 izfrn'kZ
fy;s x;sA twM+ks f[kykfM+;ksa dh vk;q 18 ls 25 o"kZ ds chp FkhA vè;;u eas lfEefyr f[kykM+h jk"Vªh; Lrj ds FksA

pjksa dk p;u% vè;;u esa otu oxZ (vkB otu oxZ) dks Lora=k p;u ds :Ik esa fy;k x;k ,oa fLFkj larqyu dks vkfJr pj ds :Ik esa fy;k
x;kA

vè;;u vfHkdYi% vè;;u dk vk;kstu fLFkj lewg rqyukRed vfHkdYi ds vkèkkj ij fd;k x;k ftlesa vkB fLFkj lewg Fks tks fd izR;sd otu
oxZ ds vkèkkj ij Fks] (60 fd-xzk- ls de otu oxZ] 60 fd-xzk-] 66 fd-xzk-] 73 fdz-xzk-] 81 fd-xzk-] 90 fd-xzk-] 100 fd-xzk-] 100 fd-xzk- ls vfèkd)

lkaf[;dh; fo'ys"k.k% twM+ks esa fLFkj larqyu ij otu oxZ dk izHkko Kkr djus ds fy, One Way Variance (ANOVA) dk iz;ksx fd;k x;k ftlesa
lkFkZdrk dk Lrj 0-05 FkkA

fu"d"kZ%
1- twM+ks [ksy esa fLFkj larqyu otu oxZ }kjk izHkkfor gksrk gSA D;ksfd fofHkUu otu oxksZ ds chp fLFkj lrqyu esa lkFkZd vUrj ik;k x;kA
2- leku izdkj ds otu oxksZ dk fLFkj larqyu ij izHkko ugh iM+rk gS D;ksfd leku izdkj ds otu oxksZ ds chp fLFkj larqyu lacafèkr lkFkZd

vUrj ugh ik;k x;kA

izLrkouk
twM+ks [ksy essa dbZ izdkj ds 'kksèk vè;;u fd, x, gS tSls dh mnkgj.k ds rkSj ij iz;ksxkRed vkSj rqyukRed vè;;u fd;k x;kA twM+ks (Judo)

dk [ksy tkiku ds izkè;kid MkW- ftxkjks dkuks }kjk LFkkfir fd;k x;k FkkA lu~ 1882 esa twM+ks dh 'kq:vkr dh xbZ ftls tkikuh dq'rh Hkh dgk tkrk
gSA twM+ks dks 'kkfCnd 'kCnksa esa Ju-Gentle Do-Giving the Way bl [ksy dk mn~ns'; Maximum Efficiency dks Maximum Effort }kjk izkIr djuk
gSA

twM+ks ,d }aa}kRed [ksy gS ftlesa nks izfr}a}h dkS'kyks ds vkèkkj ij vad vftZr djus dk iz;kl djrs gSA twM+ks dh izfr;ksfxrk,sa fofHkUu otu oxksZ
ds fu;eksa ds vkèkkj ij vk;ksftr dh tkrh gS ftlesa 8 otu oxZ gksrs gS% 60 fdyksxzke ls de otu oxZ] 60 fdyksxzke otu oxZ] 66 fdyksxzke otu
oxZ] 73 fdyksxzke otu oxZ] 81 fdyksxzke otu oxZ] 90 fdyksxzke otu oxZ] 100 fdyksxzke otu oxZ vkSj 100 fdyksxzke ls vfèkd otu oxZA

twM+ks [ksy esa larqyu {kerkvksa dk fo'ks"k mi;ksx gS D;kasfd izR;sd rduhd dk mi;ksx larqyu voLFkkvksa esa gh fd;k tkrk gSA fLFkj larqyu {kerk
esa f[kykfM+;ksa ds }kjk yEch le; vofèk rd fLFkj voLFkk esa viuh fLFkfr dks cuk;s j[kus dks fLFkj larqyu dgykrk gSA fLFkj larqyu vkSj twM+kss dk
lacaèk FkkA

mn~ns';
vè;;u dk mn~ns'; twM+ks esa fLFkj larqyu {kerk ij otu oxZ dk izHkko Kkr djuk FkkA
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Abstract 

The purpose of this study is to analyze and compare financial management practices in sports 

department in public and private colleges in Chhattisgarh. To achieve this purpose questionnaire was 

used as an instrument and were distributed to 100 subjects including sports officer, chief coach, senior 

coach from public and private colleges in Chhattisgarh. The questionnaire contained two parts A and 

B. Part A contained questions related with the demographic profile and Part B contained statements 

on financial management practices. The collected data were statistically analyzed using chi square to 

test the hypothesis at 0.05 alpha level of significance using SPSS version 16.   

Keywords-Financial management, sports, public, private college 

1. Introduction 

From the outset, it's important to define the relevant basic term 8Comparative9 it stems from 
the Latin word 8compare9 aiming to observe two or more things so as to get any relationships or 

similarities or differences .DeSensi, Kelley, Blanton, and Beitel (1990, p.33) defined sport 

management as <any combination of skills associated with planning, organizing, directing, 

controlling, budgeting, leading, and evaluating within the context of a corporation or department 

whose primary product or service is said to sport and/or physical activity=. 

The need for sport management was evident in 1957, when Walter O'Malley, owner of the l. 

a. Dodgers, wrote, I ask the question, where would one attend find an individual who by virtue of 

education has been trained to administer a marina, race track, resort , auditorium, stadium, 

theatre, convention or exhibit hall, a public camp complex, or an individual to fill an executive 

position at a team or league level in junior athletics like baseball league baseball, football, 

scouting, CYO, and youth activities, etc. (Mason, Higgins, & Wilkinson, 1981, p. 44).  the 

necessity for Sports management was felt more in India when IPL - Indian Premier League 

(cricket) started in 2008 and by now we've Hockey India League (started in 2013), Pro Kabaddi 

League (started in 2014), ISL - Indian Super League (for football, started in 2013), Indian 

Badminton League (started in 2013) then on. Currently India features a few Institutes which are 

focusing purely on Sports Management Education unlike in other Countries where a student has 

an option of selecting a Master9s degree from quite 16 Sports Management Master9s Degree 
available in several areas catering to Sports as an Industry. the subsequent parameters are 

suggested for measuring sports management (1) finance (2) facilities (3) equipment (4) personnel 

(5) sports policies, (6) recruitment, (7) organizational structures (8) public relation (9) motivation 
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E$ect of eight-week core muscles strength training on physical fitness and body 

composition variables in male players of team games 

a College of Veterinary Sciences and A.H. Chhattisgarh Kamdhenu University. Durg. India.
b School of Studies in Physical Education. Ravishankar Shukla University Raipur. Chhattisgarh. India.
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ABSTRACT

Objective: To find out the effect of core muscles strength training for eight weeks (five days/week) on fitness and body composition variables in male 

players of team games.

Methods: Fifty five male players were selected for the study. Subjects were randomly divided into experimental (n: 30) and control group (n: 25). Lateral 

trunk endurance,  endurance and explosive power of leg,  abdominal  muscles endurance,  body weight,  body fat percentage, essential  fat mass, non-

essential fat mass, absolute total body fat and body surface area were measured before and after intervention.

Results: The significant effect of core training program was observed (p<0.05) in lateral trunk endurance, explosive power of leg, abdominal muscles 

endurance(respectively; 38.29%, p<0.001; 10.57%, p<0.001; 71.23%, p<0.002). Also, significant changes were found in bodyweight, fat %, essential fat,  

non-essential fat, absolute total body fat, body surface area, lean body and fat free body mass(respectively; F: 28.88, p<0.001; F: 4.25, p: 0.41; F: 28.88, p< 

0.001; F: 5.37, p<0.001; F: 5.80, p: 0.20; F: 27.93, p<0.001; F: 2.40, p: 0.141; F: 2.03, p: 0.16).

Conclusion: The eight-week core muscles strength training program used in this study was very effective for producing significant benefits to fitness level 

performance and body composition, as well as lowering the weight of male players.

Keywords: Core training; Swiss ball exercises; Body composition; Muscles activation.

Efecto del entrenamiento de fuerza muscular del Core de ocho semanas en las variables de aptitud física y  

composición corporal en jugadores masculinos de juegos de equipo

RESUMEN

Objetivo: Averiguar el efecto del entrenamiento de fuerza de los músculos del Core durante ocho semanas (cinco días / semana) sobre las variables de 

estado físico y composición corporal en jugadores masculinos de juegos de equipo.

Métodos: Cincuenta y cinco jugadores masculinos fueron seleccionados para el estudio. Los sujetos se dividieron aleatoriamente en grupo experimental  

(n:  30)  y  grupo control  (n:  25).  La  resistencia  lateral  del  tronco,  la  resistencia  y  el  poder  explosivo  de  la  pierna,  la  resistencia  de  los  músculos 

abdominales, el peso corporal, el porcentaje de grasa corporal, la masa de grasa esencial, la masa de grasa no esencial, la grasa corporal total absoluta y el  

área de superficie corporal se midieron antes y después de la intervención.

Resultados: Se observó el efecto significativo del programa de entrenamiento del Core (p<0.05) en la resistencia lateral del tronco, la potencia explosiva 

de  la  pierna  y  la  resistencia  de  los  músculos  abdominales  (38.29  %,  p<0.001;  10.57%,  p<0.001;  71.23%,  p<0.002 respectivamente).  Además,  se 

encontraron cambios significativos en el peso corporal, % de grasa, grasa esencial, grasa no esencial, grasa corporal total absoluta, área de superficie  

corporal, masa magra y masa corporal libre de grasa (F: 28.88, p<0.001; F: 4.25, p: 0.41; F: 28.88, p<0.001; F: 5.37, p<0.001; F: 5.80, p: 0.20; F: 27.93, 

p<0.001; F: 2.40, p: 0.141; F: 2.03, p: 0.16, respectivamente).

Conclusión: El  programa de entrenamiento de fuerza muscular del  Core de ocho semanas utilizado en este  estudio fue muy efectivo para producir  

beneficios significativos para el rendimiento del nivel de condición física y la composición corporal, así como para reducir el peso de los jugadores  

masculinos.

Palabras clave: Entrenamiento Core; Ejercicios pelota suiza; Composición corporal; Activación muscular.
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Shuttle run performance of national soccer players 

in relation to menstrual cycle 

 
Dr. Vivek Mishra and CD Agashe 

 
Abstract 

The aim of the present study was to assess speed and agility in national female soccer players during 

different menstrual cycle. The sample of the present study was chosen with the help of non-probability 

sampling. 50 inter-university female soccer players were selected for this study. The average age of 

selected female soccer players was 23.18 years with no irregularity in their menstrual cycle. To assess 

speed and agility in national female soccer players, 100 yard Shuttle run (R) test was used. In the shuttle 

run, the subject covers a 25 yard course four times. Total timing to complete the test was recorded. 

Results indicate that speed and agility of female soccer players gets reduced prior to menstruation as well 

as during menstruation as compared to post menstruation condition. Based on results it was concluded 

that agility of national female soccer players was compromised during menstruation phase as compared 

to pre-menstrual and post-menstrual phase. 

 

Keywords: female soccer players, agility, menstrual cycle 

 

Introduction 

Like track and field events, speed is important in soccer but in a different manner. Soccer is 

not a linear sport and a player needs to have speed along with quickness and ability to change 

direction. Soccer not only required speed at a stretch but agility to execute basic skills. Agility 

is made up of quickness and ability to change direction quickly, so it is a combination of both 

speed and changing direction at will. When the change of direction is less than 90 it is a quick 

cut or manouring and when the angle is greater than 90 it is a sharp cut. The change of 

direction in soccer is carried according to position of opponent and it is very demanding for 

muscles and energy sapping. In female soccer players, the basics of the game are same as far 

men's but with a difference. Female soccer players have to deal with menstrual cycle which is 

a natural phenomena. In this connection number of researchers namely Greeves et al. (1999) 
[3]; Janse de Jonge et al., 2001 [4]; Middleton and Wenger, 2006 [7]; Casey, Hameed and 

Dhaher, 2014 [1] reported that physical fitness, neuro muscular coordination, muscle strength 

and psychomotor abilities decreased during menstruation. Contrary to these findings, 

Jurkowski, et al. (1996) [6] and Girija and Veeraiah, 2011 [2] reported that physical fitness, 

motor fitness and neuro muscular coordination of female players remains the same even during 

menstruation phase. In the light of these contradictory findings, the impact of menstrual cycle 

on speed and agility of soccer players was analysed in the present study. 

 

Objective 

The objective of the present study is to find out the effect of menstrual cycle on speed and 

agility of national soccer players. 

 

Hypothesis 

It was hypothesized that the speed and agility of national soccer players as assessed by shuttle 

run timings will show significant variation during three phases of menstrual cycle. 

 

Methodology  

The following methodological steps were taken in order to conduct the present study. 
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Predicting effect of Personality Traits and Age on
Emotional Intelligence
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Abstract

People who have high emotional intelligence create understanding or know how to manage their own
emotions and they know how to read emotions of others. Emotional intelligence was positively
connected
to physical, psychosomatic and mental health. The studies on the predictors of emotional intelligence,
particularly in India are limited. For this purpose focus of the present study was to investigate the
predicting
effect of personality traits (neuroticism & extraversion) on emotional intelligence among the student of
Raipur, India. A sample of the study comprised 300 P.G. students (male=50; female=50). Mangal
Emotional
Intelligence Inventory and Eysenck’s Maudsley Personality inventory (M. P. I.) were used to measuring
emotional intelligence (EI) and personality traits. SPSS 16th version, structure equation model (SEM)
with
ADANCO, jamovi. (Version 1.0) were used for analysis. Measurement model was excellent fit in the
samples
[CFI = .968, TLI=0.904, SRMR=.033 and RMSEA = 0.11 (RMSEA 90% CI: Lower-0.0495, Upper-0.189)].
The findings revealed that personality traits, neuroticism emerged as significant predictors of
emotional
intelligent, intra personal awareness, inter personal awareness and inter personal management. Age
emerged
as significant predictors of emotional intelligent and its dimension. The findings also revealed that
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Effect of computerized biofeedback relaxation on stress re-
lated physiological parameters
Mahendra Kumar, Priyamvada Srivastava, Manoj K Sahu and Saparya Tripathi

International journal of community medicine and public health, Vol.8(6), p.2977
2021-05-25
DOI: https://doi.org/10.18203/2394-6040.ijcmph20212003

Abstract
Background: Mental health diseases such as insomnia, anxiety, stress and depression all 
have a close relationship with the autonomic nervous system. The physiological parameters 
of autonomic activity viz. galvanic skin resistance, electromyography, respiration and pulse 
rate can be regulated with the help of computerized biofeedback relaxation training. The 
main objective of this study was to see the effect of computerized biofeedback relaxation 
training on psychophysiological parameters of autonomic activity.Methods: In the present 
study 40 high stress post graduate students were selected. All participants were randomly 
divided into two group i.e. computerized biofeedback relaxation training (group-1) and 
placebo group (group-2). Forehead muscle tension, respiration rate, pulse rate and galvanic 
skin resistance were assessed, and inventories measuring stress were administered pre-
randomization. Descriptive, Paired sample 8t9 test, F-test and Mann-Whitney U test were 
used to analyze the data with the help of SPSS 16 version.Results: Biofeedback group 
reported a significant change in muscle tension (p=0.27), respiration rate (p=0.01) and 
galvanic skin response (p=0.35) after relaxation but at the same time control group 
reported moderate increase in muscle tension. Additionally, the computerized biofeedback 
group was able to maintain the stress level while the control group had a significant 
increase in the stress level over the 10 days of relaxation training.Conclusions: Biofeedback 
relaxation useful alternative therapy for management of stress and emotional disturbance 
in graduate students. During a stressful period this may also be helpful to promote overall 
psychological health.  
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Social Networking Sites

Young generation has become a very frequent user of the Social Networking Sites (SNS)
throughout the world today. Use of SNS is affecting the young people in many ways be it
professional, social or the personal spheres of their lives. In the present paper the effect
of SNS on the self-esteem of the adolescent schoolgirls of Chhattisgarh State is
investigated. Multi-stage probability sampling is carried out among the girl students
belonging to urban, rural, and tribal areas of the State. Standard questionnaires, namely,
Rosenberg Self-esteem Scale and Facebook Intensity Scale are administered to collect
the required data. The analysis �nds that the self-esteem of adolescent girls using
Facebook across locale and type of school is not signi�cantly different. In other words, it
can be deduced that use of Facebook by tribal girls has improved their self-esteem.... Read more
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<Studying about study habits among undergraduate 

students studying in college= 

 
Summary: In view of the present circumstances the proposed minor 

research work, this problem is very important and burning in the field of 

education. The research work will help the teacher to give information 

about the educational results of the students studying in his college, and 

information related to the improvement in the educational results of the 

students with the low education results: The study habits of the graduate 

students studying in the college were surveyed. 

Study statement: To study the study habits of undergraduate students 

studying in college. 

Objective: 1) To study the study habits of the boys and girls studying in 

the college. 

 

 

 

 

3) To study the study habits of graduate level boys and girls studying in 

government and non-government colleges. 

Co-Supervisor : Prof. Mitashri Mitra 
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Abstract

The corona epidemic started from Wuhan and spreading all over the world resulted all aspects
of life have become interrupted on a large scale. The outbreak of corona globally affected the
еcопотy, рpolitics, health as well as education. Self-isolation and social distancing is a primary
measure of global scale to avoid that spreading. Therefore, various countries have prohibiting
all types of activities and closed their all educational institutions as a precautionary measure
and shifted to online learning. This paper attempts to collect some important emerging issues in
education during period of covid19 lockdown. Suggestions on how to deal with such challenges
in future are also presented.

Keywords: Covid19, lockdown & Education.

Introduction:

The corona pandemic disease (covid-19) that began in Wuhan city of China has been
spread rapidly all over the world. The outbreak of corona globally affected the economy, politics,
health as well as education. Self-isolation and social discrimination are a primary measure of the
global scale to avoid its spread. According to the World Health Organization report, the corona
epidemic became the biggest global recession, currently more than one-third of the global
population is placed on lockdown. The effects of epidemics that have spread in the past show
that whenever such a situation occurs, it has a dramatic impact not only on people's lives, but
also on business, politics, economy, education and social structure. The horrors of this disease
have created a crisis on the existence of the entire human race. Therefore, as a precautionary
measure, various countries have prohibiting all types of activities and closed their all educational

institutions and shifted to online learning with no certainty of their reopening. This period of
uncertainty is an important time for the education sector- while some board examinations are yet

to take place in various institutions, entrance examinations of various universities / courses are to

be conducted for admissions to nursery schools as well as competitive examinations, all of these
are conducted during this period, which threatens the future of many students has gone. Due to

school and universities closures, about 99.4 % of the world's school children and youth are
affected due to this pandemic outbreak and are in fear and worry about their future. 1) Therefore,
a study is needed to explore related problems and possible measures to deal with this epidemic
situation.

Some Emerging Issues related to On-line Education:

Shiksha Shodh Manthan ISSN: 2395-728X
A Half Yearly International Peer- Reviewed Refereed Journal of Education, Vol.6, No.1
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Kanpur University. The sample was collected by
using simple random sampling technique and

self-made questionnaire on Google form was

used to collect the data, analysed by percentage

technique. The research study concluded that

the learning was affected by the sudden

lockdown caused by COVID-19. During this

period, digital mode of learning was adopted in

many institutions teachers are also trying to

remove doubts related to students. Certainly,

these efforts in the field of virtual education will

be significant for future education in the global

scenario.

Key words: Higher educational institutions,

Virtual Online classes, Students, Research

Scholars.

Introduction:

From the beginning of the year 2020, the

crisis of COVID-19 epidemic on human life on

earth changed the nature of human society itself.

Due to a ban of social activities like mutual and

social interaction, since 11 March 2020, WHO

declared COVID-19 as an epidemic (WHO, 2020),

a lockdown situation is created in countries all

around the world. The worst impact has been

on the education sector (Bokde & et al., 2020),

colleges and universities around the world have

closed down and disruptions in regular

educational services (Ganguly, Misra & Goli,

2020). In the month of March, examinations

were being conducted in most of the educational

institutions in India and some were completed.

At the same time, academic activities were

going on in courses in the semester system /

professional courses, which had to be abruptly

discontinued without prior notice. (UNESCO,

2020). As a result, many apprehensions have

arisen among the students, parents and faculties

member. According to AISHE-2019 that Indian

higher education comprises 53,620 institutions

with 3 crore 70 lakh students with 48.6% female

lakh teachers

For the last few months, the entire world

has been facing a particular type of public health

problem. Till March 2020, the disease had

spread to about 188 countries worldwide, with

the aim of preventing its spread, many country's

governments closed all their educational

institutions, nearly 1.8 million children dropped

out of their classes as a result. After the closure

of higher educational institutions in the fast

pace of spread of epidemic infection, there was

no time to make educational plans. Prior to the

epidemic, all institutions are making efforts in

this direction by organizing virtual online

education related schemes running in some

institutions. In this critical situation, it is

important to look at the impact of the COVID-

19 epidemic on higher educational institutions

and as well as some researches are necessary

for helping to our institutions in order to move

forward due to this sudden change in the global

higher education system. The descriptive survey

method was used and conducted on the sample

of 120 research scholars and students studying enrolment and approx.14
are

in different higher educational institutions of engaged in higher institutions (AISHE-2019). It
is imperative to save such numerous students
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शिक्षा व्यक्ति की अंतनिर्हित क्षमता तथा उसके व्यक्तित्व को विकसित करने वाली प्रकिया है। यह प्रकिया उसे समाज में एक

जिम्मेदार नागरिक बनने के लिए आवश्यक ज्ञान तथा कौशल उपलब्ध कराती है। प्रमस्तिष्क का अर्थ मस्तिष्क तन्तुओं के केन्द्रीय
तंत्रिका तंत्र का नियंत्रण केन्द्र है। मस्तिष्क के द्वारा शरीर के विभिन्न अंगो के कार्यों का नियंत्रण एवं नियमन होता है। वृहद मस्तिष्क के
दो भाग होते है- बायां भाग तथा दायां भाग, इसको प्रमस्तिष्क की संप्रभुता कहा जाता है । पाठ्य सहगामी गतिविधियाँ विद्यार्थियों के
बौद्धिक, भावात्मक, सामाजिक, नैतिक और सौन्दर्यात्मक विकास में अहम् भूमिका निभाते है। ये गतिविधियाँ विद्यार्थियो को खेल,
अभिनय, गायन, पाठ वाचन व परिचर्चा आदि में भागीदारी हेतु प्रोत्साहित करती है तथा सामाजीकरण, आत्म-अनुशासन व
आत्म-मूल्यांकन का मार्ग प्रशस्त करती है। प्रस्तुत शोध अध्ययन में विधार्थियों के प्रमस्तिश्क की संप्रभुता एंव पाठ्य सहगामी क्रियाओं में
सहभागिता के मध्य कोई सम्बन्ध नही पाया गया है।

Keywords:प्रमस्तिश्क की सम्प्रभुता एवं पाठ्य सहगामी क्रियाएं।

प्रस्तावना

शिक्षा व्यक्ति की अंतनिर्हित क्षमता तथा उसके व्यक्तित्व

को विकसित करने वाली प्रक्रिया है यह उसे समाज में एक

जिम्मेदार नागरिक बनने के लिए आवश्यक ज्ञान तथा कौशल

उपलब्ध कराती है। मस्तिष्क तन्तुओं के केन्द्रीय तंत्रिका तंत्र का
नियंत्रण केन्द्र है । मस्तिष्क के द्वारा शरीर के विभिन्न अंगो के

कार्यों का नियंत्रण एवं नियमन होता है। वृहद मस्तिष्क के दो भाग
होते है - बायां भाग तथा दायां भाग, इसको प्रमस्तिष्क की

सम्प्रभुता कहा जाता है । प्रमस्तिष्क के दायें भाग शरीर के बांई
ओर को नियंत्रित करती है अर्थात दायें सम्प्रभुत्व से सम्पन्न उन

कार्यों का प्रदर्शन करते है जो रचनात्मकता और कलाओं की

क्रियाओं से सम्बंधित होते है। प्रमस्तिष्क का बायां संप्रभुता शरीर
के दायें ओर को नियंत्रण करती है एवं कार्यों को करती है जो कि

तर्क के साथ कार्य करते है जैसे कि विज्ञान और गणित विषय से

संबंधित पाठ्य सहगामी गतिविधियाँ विद्यार्थियों के बौद्धिक,
भावात्मक, सामाजिक, नैतिक और सौन्दर्यात्मक विकास में अहम्
भूमिका निभाते है। ये गतिविधियाँ विद्यार्थियो को खेल, अभिनय,
गायन, पाठ, वाचन, परिचर्चा आदि में भागीदारी हें प्रोत्साहित
करती है। साथ ही ये गतिविधियाँ विद्यार्थियो को स्वतंत्र रूप सें
विचार अभिव्यक्त करने में सक्षम बनाती है और स्वस्थ प्रतिस्पर्धा

की भावना को विकसित करती है तथा सामाजीकरण,

आत्म-अनुशासन व आत्म-मूल्यांकन के मार्ग को प्रशस्त करती
है।

समस्या कथन

प्रमस्तिष्क की सम्प्रभुता एवं पाठ्य सहगामी क्रियाओं में
सहभागिता के मध्य सम्बन्ध का अध्ययन ।

अध्ययन का उद्देश्य

1. विद्यार्थियो के प्रमस्तिष्क की संप्रभुता एवं उनके
पाठ्य सहगामी गतिविधियो के मध्य सम्बन्ध का अध्ययन

करना।

2. छात्रों के प्रमस्तिष्क की संप्रभुता एवं उनके पाठ्य-
सहगामी गतिविधियो के मध्य सम्बन्ध का अध्ययन करना।

3. छात्राओं के प्रमस्तिष्क की संप्रभुता एवं उनके पाठ्य-
सहगामी गतिविधियो के मध्य सम्बन्ध का अध्ययन करना।

अध्ययन की शून्य परिकल्पना

H01- विद्यार्थियों के प्रमस्तिष्क की संप्रभुता एवं पाठ्य सहगामी
गतिविधियों के मध्य सह-संबंध नही पाया जायेगा।
H02- छात्रों के प्रमस्तिष्क की संप्रभुता का व पाठ्सहगामी
गतिविधियों के मध्य सह-संबंध नही पाया जायेगा।

H03- छात्राओं की प्रमस्तिष्क की संप्रभुता का व पाठ्सहगामी

*सहायक प्राध्यापक – अध्यापक शिक्षा संस्थान,पं.रविशंकर शुक्ला विश्वविद्यालय, रायपुर (छ.ग.)
* * सहायक प्राध्यापक - विवेकानंद शिक्षा संस्थान, रायपुर (छ.ग.)
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CULTURAL ACTIVITIES OF COLLEGE STUDENTS RELATIONSHIP
WITH THE BRAIN HEMISPHERE DOMINATION

ABSTRACT

Amitesh Ku. Singh*
Hemlata Sahu**

The present study was aimed to see the relationship of cultural activities of college students with the brain

hemisphere domination. For the present study 120 boys and girls from age group of 20 to 30 years respectively were

selected from various department of Pt. RSS University, Raipur. The researcher was used Brain Dominant Hemisphere

Test (B.H.D.T) prepared by Agashe and Helode (2007). Cultural inventory prepared by self-made was used. Statistical

technique Pearson's correlation coefficient was used. The researcher found that the there is no relationship with brain

hemisphere domination and cultural activities of college students.

Keywords: Brain hemisphere domination, cultural activities.

Introduction

The brain can be described as being divided into

left and right cerebral hemisphere. In general the left and

right hemisphere of our brain process information in

different ways. Left brain is the logical hemisphere. It

monitors the areas for speech. It analyses and evaluates

factual material in a rational way. It understands the literal

interpretation of words and detects time and sequence. It

also recognizes words, letters, and numbers written as

words. The right brain is the intuitive hemisphere. It

gathers information more from images than from words

and looks for patterns. It interprets language through

context-body language, emotional content, and tone of

voice rather than through literal meanings. It specializes

in spatial perception and is capable of creativity. It also

recognizes places, faces and objects. Humans tend to

process information using their dominant side.

The term "extracurricular activities" refers to, any

activities that take place outside of the regular

(compulsory) school curriculum. "The activities are

voluntary, and students do not receive grades for

academic credit for them" (Holloway, 2000). These

activities are offered outside of school hours, but within

the school setting. The extracurricular activities do not

have to be sponsored by your school, that means activities

that are outside of your educational curriculum and these

are generally optional. They provide scope for

democratic living, develop social skills, a sense of

cooperation, team spirit and self-discipline, which are

important for a citizen to function in a democracy. All this

is possible only through students' participation in extra-

curricular activities. The extra-curricular is an activity of

equal value to the academic activity. Therefore, extra-

curricular activities complement the students" academic

studies or curriculum and make them more

comprehensive and richer. It is the school's goal that

through these opportunities, the students will learn life

skills such as team work, leadership, and ethical,

collaborative and critical thinking.

Statement of Problem

"Cultural activities of college student's

relationship with the Brain Hemisphere Domination"

Objective of the study
1. Studying the correlation of brain hemisphere

domination and cultural activities of students.

*Assistant Professor - Institute of Teachers Education, Pt. Ravishankar Shukla University, Raipur
**Assistant Professor - Vivekanand Institute of Education, Raipur
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शिक्षा व्यक्ति की अंतनिर्हित क्षमता तथा उसके व्यक्तित्व को विकसित करने वाली प्रकिया है। यह प्रकिया उसे समाज में एक

जिम्मेदार नागरिक बनने के लिए आवश्यक ज्ञान तथा कौशल उपलब्ध कराती है। प्रमस्तिष्क का अर्थ मस्तिष्क तन्तुओं के केन्द्रीय
तंत्रिका तंत्र का नियंत्रण केन्द्र है। मस्तिष्क के द्वारा शरीर के विभिन्न अंगो के कार्यों का नियंत्रण एवं नियमन होता है। वृहद मस्तिष्क के
दो भाग होते है- बायां भाग तथा दायां भाग, इसको प्रमस्तिष्क की संप्रभुता कहा जाता है । पाठ्य सहगामी गतिविधियाँ विद्यार्थियों के
बौद्धिक, भावात्मक, सामाजिक, नैतिक और सौन्दर्यात्मक विकास में अहम् भूमिका निभाते है। ये गतिविधियाँ विद्यार्थियो को खेल,
अभिनय, गायन, पाठ वाचन व परिचर्चा आदि में भागीदारी हेतु प्रोत्साहित करती है तथा सामाजीकरण, आत्म-अनुशासन व
आत्म-मूल्यांकन का मार्ग प्रशस्त करती है। प्रस्तुत शोध अध्ययन में विधार्थियों के प्रमस्तिश्क की संप्रभुता एंव पाठ्य सहगामी क्रियाओं में
सहभागिता के मध्य कोई सम्बन्ध नही पाया गया है।

Keywords:प्रमस्तिश्क की सम्प्रभुता एवं पाठ्य सहगामी क्रियाएं।

प्रस्तावना

शिक्षा व्यक्ति की अंतनिर्हित क्षमता तथा उसके व्यक्तित्व

को विकसित करने वाली प्रक्रिया है यह उसे समाज में एक

जिम्मेदार नागरिक बनने के लिए आवश्यक ज्ञान तथा कौशल

उपलब्ध कराती है। मस्तिष्क तन्तुओं के केन्द्रीय तंत्रिका तंत्र का
नियंत्रण केन्द्र है । मस्तिष्क के द्वारा शरीर के विभिन्न अंगो के

कार्यों का नियंत्रण एवं नियमन होता है। वृहद मस्तिष्क के दो भाग
होते है - बायां भाग तथा दायां भाग, इसको प्रमस्तिष्क की

सम्प्रभुता कहा जाता है । प्रमस्तिष्क के दायें भाग शरीर के बांई
ओर को नियंत्रित करती है अर्थात दायें सम्प्रभुत्व से सम्पन्न उन

कार्यों का प्रदर्शन करते है जो रचनात्मकता और कलाओं की

क्रियाओं से सम्बंधित होते है। प्रमस्तिष्क का बायां संप्रभुता शरीर
के दायें ओर को नियंत्रण करती है एवं कार्यों को करती है जो कि

तर्क के साथ कार्य करते है जैसे कि विज्ञान और गणित विषय से

संबंधित पाठ्य सहगामी गतिविधियाँ विद्यार्थियों के बौद्धिक,
भावात्मक, सामाजिक, नैतिक और सौन्दर्यात्मक विकास में अहम्
भूमिका निभाते है। ये गतिविधियाँ विद्यार्थियो को खेल, अभिनय,
गायन, पाठ, वाचन, परिचर्चा आदि में भागीदारी हें प्रोत्साहित
करती है। साथ ही ये गतिविधियाँ विद्यार्थियो को स्वतंत्र रूप सें
विचार अभिव्यक्त करने में सक्षम बनाती है और स्वस्थ प्रतिस्पर्धा

की भावना को विकसित करती है तथा सामाजीकरण,

आत्म-अनुशासन व आत्म-मूल्यांकन के मार्ग को प्रशस्त करती
है।

समस्या कथन

प्रमस्तिष्क की सम्प्रभुता एवं पाठ्य सहगामी क्रियाओं में
सहभागिता के मध्य सम्बन्ध का अध्ययन ।

अध्ययन का उद्देश्य

1. विद्यार्थियो के प्रमस्तिष्क की संप्रभुता एवं उनके
पाठ्य सहगामी गतिविधियो के मध्य सम्बन्ध का अध्ययन

करना।

2. छात्रों के प्रमस्तिष्क की संप्रभुता एवं उनके पाठ्य-
सहगामी गतिविधियो के मध्य सम्बन्ध का अध्ययन करना।

3. छात्राओं के प्रमस्तिष्क की संप्रभुता एवं उनके पाठ्य-
सहगामी गतिविधियो के मध्य सम्बन्ध का अध्ययन करना।

अध्ययन की शून्य परिकल्पना

H01- विद्यार्थियों के प्रमस्तिष्क की संप्रभुता एवं पाठ्य सहगामी
गतिविधियों के मध्य सह-संबंध नही पाया जायेगा।
H02- छात्रों के प्रमस्तिष्क की संप्रभुता का व पाठ्सहगामी
गतिविधियों के मध्य सह-संबंध नही पाया जायेगा।

H03- छात्राओं की प्रमस्तिष्क की संप्रभुता का व पाठ्सहगामी

*सहायक प्राध्यापक – अध्यापक शिक्षा संस्थान,पं.रविशंकर शुक्ला विश्वविद्यालय, रायपुर (छ.ग.)
* * सहायक प्राध्यापक - विवेकानंद शिक्षा संस्थान, रायपुर (छ.ग.)
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The present study was conducted to assess the correlation between home environment
and adjustment of adolescent students of Raipur City. A sample of 120 students, age
group between 13-18 years had been taken from randomly selected schools, out of which
8 secondary schools. The sample was collected by using simple random sampling
technique. Descriptive survey method was used to collect data. The tools used for this
study were (1) Home Environment Scale developed by A. Akhtar and S. B. Saxena (2011)
and (2) Adjustment Inventory developed by A K Singh and A. Sen Gupta. After the data
analysis and interpretation it is concluded that, there were found a good correlation
between adjustment problems on all dimension of home environment. ... Read more
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पं. रविशंकर शुक्ल विश्वविद्यालय, रायपुर, छत्तीसगढ़, भारत
शोध सारांश :-

वर्तमान समय में विश्व के अधिकांश देशो
सहित भारत में भी कोरोना वायरस कोविड - 19 का

संक्रमण जारी है। कोरोना वायरस के संक्रमण को

रोकने के लिए सरकार द्वारा लॉकडाउन किया गया

है। लॉकडाउन की स्थिति भारतीय जनता के लिए

एक नई परिस्थिति है जिसमे जनता सामंजस्य करने

की कोशिश कर रही है। इस कठिन विपदा मे शिक्षा

सतत् चलती रहे इस हेतु शिक्षको के द्वारा ऑनलाइन
शिक्षण प्रदान किया जा रहा है। कोरोना वायरस

संक्रमण काल में समाज का एक बड़ा मजदूर वर्ग
प्रभावित हुआ है। लोगो की आर्थिक स्थिति प्रभावित
हुई है। कर्ज होने व नौकरी खोने का डर, अवसादग्रस्त

होने से कई लोग आत्महत्या कर रहे है। आपाधापी

वाला व्यस्त जीवन व्यतीत करने वाले आज अचानक

शांत वातावरण में अपने घरो में रहने को मजबूर हो
गए है। कार्यशैली में परिवर्तन आया है जिसका

प्रभाव समाज पर भी पड़ रहा है।

मुख्य शब्द :-

कोरोना वायरस, शिक्षा, समाज ।

प्रस्तावना :-

वर्तमान समय में संपूर्ण विश्व कोरोना वायरस
कोविड - 19 से आक्रांत है। भारत में भी इस वायरस

का प्रकोप जारी है जिसका समाधान करने के लिए
सरकार एवं जनता निरन्तर प्रयासरत है। वायरस

अकोशिकीय अतिसूक्ष्म जीव है जो केवल जीवित
कोशिका में ही वंश वृद्धि कर सकते है। शरीर के
बाहर यह मृत होता है परंतु शरीर के संपर्क में आते
ही यह जीवित हो जाता है। इसे क्रिस्टल के रूप में

भी इकट्ठा किया जा सकता है। वायरस का शाब्दिक
अर्थ विष होता है। सर्वप्रथम सन् 1796 में डॉक्टर

एडवर्ड जेनर ने पता लगाया कि चेचक विषाणु के
WWW.SHODHSAMAGAM.COM
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Abstract

There is a new public health crisis threatening the world with the emergence and spread of the

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The disease was later named

novel coronavirus disease or COVID-19. It was then declared a pandemic by the World Health

Organization on March 11, 2020. The virus originated in bats and was transmitted to humans

through unknown intermediary animals in Wuhan, Hubei province, China, in December 2019.

As of February 5, 2021, 103 million laboratory-con�rmed cases and nearly 2.3 million deaths

were reported globally. The number of death tolls continues to rise, and a large number of

countries have been forced to maintain social distance in public place and enforce lockdown. As

per literature, coronavirus is transmitted human to human or human to animal via airborne

droplets. Coronavirus enters the human cell through the membrane ACE-2 exopeptidase

receptor. WHO, ECDC, and ICMR advised avoiding public places and close contact with infected

persons and pet animals. To date, there is no evidence of any effective treatment for COVID-19.

The main therapies being used to treat the disease are antiviral drugs,

chloroquine/hydroxychloroquine, and respiratory therapy. Although several therapies have been

proposed, quarantine is the only intervention that appears to be effective in decreasing the

contagion rate. We conducted a literature review of publicly available information to summarize

knowledge about the pathogen and the current epidemic. In the present literature review, the

causative agent of the pandemic, epidemiology, pathogenesis, and diagnostic techniques are

discussed. Further, currently used treatment, preventive strategies along with vaccine trials and

computational tools are all described in detail.

Keywords: Coronavirus, SARS-CoV-2, Severe acute respiratory syndrome, pandemic, antiviral,

quarantine, diagnosis, treatment.
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• In this article, the chaos control mechanisms is explored using internal

parameters and external forces, viz., availability of additional food for

zooplankton and fish, seasonality, predation delay and delayed

feedback control.

• The availability of additional food for zooplankton and fish contributes

to the rich dynamical behaviour (stable, quasi periodic, double

periodic, chaotic) in the plankton-fish dynamics.

• A weak sinusoidal force plays a vital role in suppressing chaos from

plankton-fish dynamics.
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                                        Abstract 

Manju Kapur, a Delhi based Miranda House, teachers of English, has successfully presented the 

problem of Indian women in a joint family in male dominated society. Her debut novel Difficult Daughters 

won the Commonwealth Writers Best First Book Prize in 1999. It is a feminist literary work and it is also 

about the partition of 1947. In her novel Difficult Daughters, as a post-colonial feminist writer, Kapur 

intuitively perceives Virmati9s (the protagonist) position in the male dominated society and deals with her 

problems with insight and authenticity. 

The title of the novel Difficult Daughters itself tells us the importance of mother daughter relationship 

in the story. Set in the time of partition this novel beautifully presents desires, expectations, dreams for what 

a mother and her daughter look for each other. A mother always expects a helping hand in her daughter and a 

daughter always expects a caring, loving dear friend and guide in her mother. At that time the condition of 

women in society was not as good as it is today and socially weak mother could not help her daughter much 

if she went against her family. Notwithstanding this helplessness, the novel presents an ideal relationship 

between the mother, Kasturi and her daughter, Virmati. 
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             Abstract 

More or less all stories are similar in one aspect, that is, they talk about human life. All that makes 

them different is the 8perspective.9 The culture, times, social platform, economic status, the people in the 

family, the parenting, the education, personal temperament, attitude and psychological and emotional 

evolvement makes a character different. A novel deal with the characters in details and while reading, a 

reader does not realize when he starts living within the character. At the end, he finds that a bond is built! 

This happens with several stories and several characters. This happens because there are certain qualities 

and virtues that are loved by everyone in the world, no matter how different are the ways of life, or the 

backgrounds. The human heart and its emotions are universally common and speak only one language.  

Though Manju Kapur belongs to Delhi, in her novels we find glimpses of Punjab and near- by cities 

and she has set both her novels in either Punjab or Delhi and its near-by cities like Ayodhya. Indian culture, 

of Calcutta can be found in Jhumpa Lahiri9s work because she belongs to Bengali background and her 

parents belong to Calcutta therefore Bengali culture appears in both her works even though she lives in 

America and sets her works in America. This paper deals with the similarities in both the writers9 works, a 

reader recognizes and finds that they share the same platform of being basically Indian. Though they deal 

with different themes, a reader finds many similarities between them. Both are women writers and their 

sensibilities are feminine. Both are feminist in their attitude. 
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of Calcutta can be found in Jhumpa Lahiri9s work because she belongs to Bengali background and her 

parents belong to Calcutta therefore Bengali culture appears in both her works even though she lives in 

America and sets her works in America. This paper deals with the similarities in both the writers9 works, a 

reader recognizes and finds that they share the same platform of being basically Indian. Though they deal 
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sensibilities are feminine. Both are feminist in their attitude. 
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