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Acacia senegal L. (Fabaceae) seeds are essential ingredient of “Pachkutta,” a specific Rajasthani traditional food. The present
study explored antiatherosclerotic and cardioprotective potential of Acacia senegal seed extract, if any, in hypercholesterolemic
diet-induced atherosclerosis in rabbits. Atherosclerosis in rabbits was induced by feeding normal diet supplemented with oral
administration of cholesterol (500mg/kg body weight/day mixed with coconut oil) for 15 days. Circulating total cholesterol (TC),
HDL-cholesterol (HDL-C), LDL-cholesterol (LDL-C), triglycerides, and VLDL-cholesterol (VLDL-C) levels; atherogenic index
(AI); cardiac lipid peroxidation (LPO); planimetric studies of aortal wall; and histopathological studies of heart, aorta, kidney, and
liver were performed. Apart from reduced atherosclerotic plaques in aorta (6.34±0.72) and increased lumen volume (51.65±3.66),
administrationwith ethanolic extract ofAcacia senegal seeds (500mg/kg/day, p.o.) for 45 days to atherosclerotic rabbits significantly
lowered serum TC, LDL-C, triglyceride, and VLDL-C levels and atherogenic index as compared to control. Atherogenic diet-
induced cardiac LPO and histopathological abnormalities in aorta wall, heart, kidney, and liver were reverted to normalcy by
Acacia senegal seed extract administration. The findings of the present study reveal that Acacia senegal seed extract ameliorated
diet-induced atherosclerosis and could be considered as lead in the development of novel therapeutics.

1. Introduction

Atherosclerosis is a chronic disease characterized by lipid
deposition and inflammation in arterial wall [1]. Accumu-
lation of oxidized cholesterol through a cascade of gradual
developing processes results in an unstable atherosclerotic
plaque that ultimately bursts and gives rise to myocardial
infarction [1, 2]. Atherosclerosis is mainly influenced by
hypercholesterolemia and dyslipidemia that are developed
through various risk factors, that is, hereditary, sedentary
lifestyle, diabetes, and high fat diet consumption [1, 3, 4].
A number of pharmacological agents are available in the
market to manage dyslipidemia and atherosclerosis; however
the drugs are reported to induce adverse drug reactions [5–7].
Interestingly, herbal nutritional supplement has a potential to
ameliorate cardiovascular diseases at different steps in their
development without any known side effect [5, 7, 8].

The resident population of Western Rajasthan consumes
a specific kind of long-established food known as “Pachkutta”

and its main components are Acacia senegal L. (Fabaceae)
seeds, pod of Prosopis cineraria L. (Fabaceae), and Capparis
decidua L. (Capparaceae) fruit. In general, Rajasthani people
who incorporate “Pachkutta” and some long-established
foods in their diet are found to report almost nil incidences of
cardiovascular system related diseases. Acacia senegal, com-
monly known as Gum Arabica, Kumath, and Rfaudraksha,
is a drought or arid region tree. Officinal parts of Acacia
senegal such as seeds, fruits, leaves, gum, and bark are rich
in polyphenols, flavonoids, tannins, saponins, and alkaloids
[9, 10].WhileAcacia senegal gum is used for soothingmucous
membranes of the intestine and to treat inflamed skin [11], it is
also reported to cure bleeding, bronchitis, malaria, diarrhea,
gonorrhea, leprosy, typhoid fever, and upper respiratory tract
infections besides possessing antiplatelet and antifertility
activities [12–14].

The present study was planned to investigate antiathero-
sclerotic and cardioprotective role of Acacia senegal seed
extract, if any, using high fat diet-induced atherosclerotic
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Aspirin (acetylsalicylic acid) is widely used for cardiovascular prophylaxis and as anti-inflammatory pharmaceutical. An
investigation was carried out to evaluate the influence of subchronic dose of aspirin on reproductive profile of male rats, if
any. Experimental animals were divided into three groups: control and aspirin subchronic dose of 12.5mg/kg for 30 days and
60 days, respectively, while alterations in sperm dynamics, testicular histopathological and planimetric investigations, body and
organs weights, lipid profiles, and hematology were performed as per aimed objectives. Subchronic dose of aspirin reduced
sperm density, count, and mobility in cauda epididymis and testis; histopathology and developing primary spermatogonial cells
(primary spermatogonia, secondary spermatogonia, and mature spermatocyte) count were also significantly decreased in rats.
Hematological investigations revealed hemopoietic abnormalities in 60-day-treated animals along with dysfunctions in hepatic
and renal functions. The findings of the present study revealed that administration with subchronic dose of aspirin to male rats
resulted in altered reproductive profiles and serum biochemistry.

1. Introduction

Aspirin (acetylsalicylic acid) is a nonsteroidal anti-inflam-
matory drug (NSAID) used in various pathological con-
ditions for its anti-inflammatory, antipyretic, and analgesic
benefits [1, 2]. Investigations on aspirin and its underly-
ing mechanism exposed new arena of knowledge, namely,
prostaglandin synthesis and platelet inhibition and allowed
additional development of efficient antiplatelet agents and
anti-inflammatory medications [3]. In the present scenario,
with increasing incidence of noncommunicable diseases,
aspirin has gained a significant attention not only as an anal-
gesic but also as a cardioprotective agent [4]. On the other
hand, reports are there in the literature suggesting morbidity
and mortality associated with adverse effects of aspirin.
Furthermore, long-term therapeutic use of aspirin is associ-
ated with the incidences of gastrointestinal (GI) ulcerations,
nephrotoxicity, hepatotoxicity, and even renal cell cancers
[5]. The antiplatelet effect of aspirin has been attributed to
coronary artery disease, pregnancy complications, and

preeclampsia in angiotensin-sensitive primigravida [5–7].
Whereas aspirin treatment causes an increased risk of cere-
bral microbleeds, tinnitus in children, and Reye’s syndrome
when given to children or adolescents to treat fever or
illnesses, it alters estrogen and progesterone biosynthesis
upon chronic administration [8–10].

Interestingly, aspirin-induced inhibition of prostagland-
ins synthesis resulted in altered cholesterol metabolism and
androgen biosynthesis [10]. However, effect of subchronic
aspirin administration on male reproductive profile was not
well elucidated till date. Therefore, the present study was
designed to ravel out the influence of aspirin subchronic dose
on male reproductive profile and serum variables of rats.

2. Materials and Methods

2.1. Experimental Animals. Colony bred adult healthy male
albino rats weighing 200–235 g were used for present
research. All animals were proven fertile and were obtained
from the Indian Veterinary Research Institute (IVRI),
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Teiegram

Teilqlret

'j1:idi r ax

22.A3.2Arc

Subject: Financial assistance for the project entitled "Fabrication ofnano:biochip for clinical diagnosis"'

Dear Dr. Kumbhat,

we are gladto inform you that the above mentioned project has been sanctioned at a total cost of t'36'17'600i'e' {

33,1'l ,6001-as the contribut-ion of DST and { . 3,00,000/- ui tr," ,ontrltution of Industrial collaborator for a period of 24

months and ieleased an amount of <. 5,i6,0001- i." <. 3,61,000/-for Jai Narain vyas unive6iry and { l'f5'0!0 for

University of Madras under ,Grant, ror cr.ation of capitar Assets' and {.15,36,600/- ie. <' B,i2,|o}l-for Jai Narain vyas

university and Rs,6,64,500/_ under ,cruntr-rr,-aid Generar being the fnst installment of the grant. An acknowledgement

should be submitred immediately utt", tnJ ;;*tp, of this sanction order and the RTGS from DST' The date will be

regarded as the oate of starting of the p-roj-ect'""trr.r*ir. the date on the sanction order will be treated as date of

commencement.

you are also required to inform DST regarding the recruitment of the manpower sanctioned under the project' The

other terms and concitions of the grun, ur. "tffi 
melntionea.n Sanction order & Annexure I and you have to abide by

them. The industry contribution should be receivea within six *onirrr ut.t initiating the project and reflected in the

subsequent utilizaiion certificates. rn. p.oioir"..ip, "{:9*-rt;J 
contribution stroua be sent to DST at earliest' The

SupportfromIDP:DST.s!oul{'b-gdu$acknowle{€edatarrtneprattorm'wr'1.u..thiswork'isnresentedKindlydothe
n".antt and send the desired information'

Ro.{imP'&{iE},4}.$l ffi .fo$ v i n

With warm regards,

lo

Dr. Sunita Kumbhat,
Professor, Biosensor Laboratory'

Deparrment of Chemistry,,Jai Narain Vyas University'

JodhPur-34200 l,Rajasthan'

Copy to:

/Dr . D .Ravi Shankaran, Associate professor, National centre for Nanoscience and Nanotechnology' universiry of

J iuirut,Guindy Campus, Chennai-600025'Tamil Nadu'

Registrar, Jai Narain Vyas Universiry, Jodhpur-34200 1'Raj asthan'

Registrar, University of Madras, Guindy Campus' Chennai-600025'Tamil Nadu'

Mr.TrilokTak'M/sMindFieldTechnologiesPw.LTD,H-1/l25,IndustriatArea,BehindNewPowerHouse'
Jodhpur-3 42003,Raj asthan'



No. IDPA4ED/2 4D01 5 (General)

Government of India
Ministry of Science & Technologr

Department of science & Technolo.?nrrotog, 
Bhavan

New Mehrauli Road
New Delhi- 110 016

Subject: Financial assistance for the project entitled "Fabrication of nano-biochip for clinical diagnosis"
submitted by Dr. Sunita Kumbhat, Professor, Biosensor Laboratory, Department of Chemistry, Jai Narain
Vyas University, Jodhpur-342 001, Rajasthan, Dr. D. Ravi Shankaran, Associate Professor, National Centre
for Nanoscience and Nanotechnology, University of Madras, Guindy Campus, Chennai- 600 025, Tamil Nadu
and M/s MindField Technologies Pvt. LTD, H-11125, tndustriat Area, Behind New Power House,
Jodhpur - 342043, Rajasthan.

Sanction of the President is conveyed for the sanction of T. 36,17,600/- (Rupees Thirty Six Lakh Seventeen
Thousand Six Hundred only) i.e. T. 33,17,600/: (Rupees Thirty Three Lakh Seventeen Thousand Six Hundred
only) as the contribution of DST and <. 3,00,0001- (Rupees Three Lakh only) as the contribution of Industrial
Collaborator M/s MindField Technologies Pvt. LTD,H-11125, lndustrialArea, Behind New Power House, Jodhpur -
342003, Rajasthan.

2. Out of the DST's contribution of {. 33,17,600/- (Rupees Thirty Three Lakh Seventeen Thousand Six Hundred
only) the break up of {. 18,49,100/- (Rupees Eighteen Lakh Forty Nine Thousand One Hundred only) would be
the share forJai Narain Vyas University, Jodhpur-342001, Rajasthan and {. 14,68,500/- (Rupees Fourteen Lakh Sixty
Eight Thousand Five Hundred only) would be the share for University of Madras, Guindy Campus, Chennai for a
duration of 24 months.

3. Out of the share of {. 18,49,100i- (Rupees Eighteen Lakh Forty Nine Thousand One Hundred only) in respect
of Jai Narain Vyas University, Jodhpur-342 o01, Rajasthan, the break-up of {. 3,61,000f (Rupees Three Lakh Sixty
One Thousand only) would be for the Capital head and {. 14,88,100f (Rupees Fourteen Lakh Eighty Eight
Thousand One Hundred only) will be under the Grant in Aid General head.

4. Out of the share of T. 14,68,500/- (Rupees Fourteen Lakh Sixty Eighi Thousand Five Hundred only) in respect
of University of Madras, Chennai the break-up of {. 1,55,0001- (Rupees One Lakh Fifty Fivg Thousand only) would
be forthe Capital head and <. 13,13,500/- (Rupees Thirteen Lakh Thirteen Thousand Five Hundred only) will be
under the Grant in Aid General head.

5. The ltem of expenditure forwhich the total allocation of <.36,17,600/- has been approved foraperiodof 24
months are given below.

A.N on-recufring (capital ltemsl (DSTI
Jai Naiain 

': ':
vvas unlverstw

:,,,Uninersi :o'f:,
.:MadraS,,:,::...-::::

I

:::::

3 :,00i1 { 1,55,000/

Total Capital : <. 5.16.000/-

B. Recurring Items {General} (DSTI

Jai'NeiairvFs
.::::{Jftiygl5ify :,1:r ;: unrverslty oI tvraoras

.Sl,No; ,1q Year
2nd Year

.liIYeai:,
Znd Year JNVU

:fii. :ii.:

:. .::: .

,r360000 'lleoooo 390000
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rTiaVelr: 50000 50000 SUUUO: 50000 1 00000
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::t,4,' 50000 50000 50000 50000 lUUUUU 1 00000

100000 0 0. n.

,,o,t oveitreaos 11210A', SbUUU 7450Q 59000, ,168100 t 33500

cr"nJ iot"r . 872100 :6i60,1!,.'!; 664500

,,300000

{.31,01,600/-
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-2-

3. The overheaO expdnses are iiieant foi tne host Institute towEfds the cosf foi.piwidin$ infrasti.ucttjraf facilities

and benefits to the staff employed in the project etc'

4. Sanctisn of the Pre.s,ident is accolded fo1 the payp.eLt of <: 5r16r0q0/- (fup.ees Five Lakh Siltegn Thousald

only) i,e. {. 3,61,000/- (Rupees Three Lakh Sixty One Thousand only) for Jai Narain Vyas University,. Jodllpur:342 001'

Raiasthan and t. 1,s5,0bg7- lRupees one Lakh Fifty rive Thousand only) for university of Madras, Chennai under
;C;;;ir for Creation of Capiiat Assets' and {. {5,i6,6001- (Rupees Fifteen Lakh Thirty Six Thousand Six Hundred

onty) i.e. <. g,721}0L (Rupees Eight Lakh Seventy Two Thousand One Hundred only) for Jai Narain Vyas Universitv'

Jodhpur-342 001, Rajasihan and <. 6,64,500/- (Rupees Six Lakh Sixty Four Thousand Five Hundred only) for

Univbrsity of Madrai,,Chennai under 'Grants"in4id General' being the first installment of the grant for the year

2015-16 for implementation of the said research project.

B. The sanction of the grant is subjected to the conditions mentioned in annexure-l

g. The amount of t. 8,72,190t- (Rupees Eight Lakh Seventy Two ThouSand One Hundred only) will be

transferred to the Registiar, Jai Narain Vyas un!vei9i!V, Jodhpur through BANK Account_ Number :

05710400000026, Bank 6f Baroda, IFSC Code : SRngOUtltJOD, Branch : Uni. Jodhpur Branch and <. 6,64,5001-

ai;p;"" air L"-rrt si*ty Four Thousand Five Hundred only) will be transferred to the Registrar, University of

i71"d'rur, Chennai throug-h bank account number : 0914101127581, Canara Bank, IFSC Code : CNR80000914'

Branch : Triplicance Branch..

7 . The amount involved is debitable to:

Demand No.86 Deoartment of Science & Technology

3425 OTHER SCIENTIFIC RESEARCH (MAJOR HEAD)

OU OTHERS (SUB - HtrAN\

60.200 ASSISTANCE TO t SCIENTIFIC.BODIES (MINOR HEAD)

zo TECHNOLOGY DEVELOPMENT PROGRAMME

26.01 TECHN Y DEVELOPMENT & TRANSFER

26.01.s1 GRANTS-|N-AID GENERAL (PLAN) 2015-2016

g. The sanction has been issued under the powers delegated to the Ministries and with the concurrence of the

lntegrated Finance Division of Department of Science & Technology vide concurrence1tlo C/6045llFDnA15-2016

aatiaZl.03.201O and with the approvalof Head (TDT) vide his diary No.1031 dated 09.03.3016.

g. tt is itio certifieO tnat this is the first saiiCtion foi fhe projedt and as SuCh th6 clau5e ielated to the subrnission

iif m e Uti lizati o n Cdrtif i ctte to PA-o-iS ndr?mBfi ee b-E

10. The institute will furnish to the DST, utilization certificate and audited statement of accounts pertaining to the

grant immediately after the end of each financial year.

11. A1 purchases of equipmenis'etc: would be'as per GFR and the disposal of the sarne would be done with prior

approval of DST.

12. 
,,The Institute/Agency will maintain separate audited accounts for the proiect and would keep the whole

of the grant in a BAnk Account earning-interest, the interest earned should he reported to the DST' The

interesi thus earned will be treated ai a credit to the InstitutelAgency to be adjusted towards further

installment of the grant'.

13, As pER Rule 211 GFRs, the account of the project shall be open to inspection by the sanctioning

authority/audit whenever the institution is called upon to do so

14. As per GFR-39, the sanction has been entered in the grants register. maintained by..the. T,ecfnology

o"u"iopl.rent & Transfer (TDT) Division and the serial number assi-gned in th! register for the sanction is 1.e1.

15. lt is certified that all the utilization certificate in regard of all schemeslprogrammes/projects, present and

previous pertaining to the institute have been received and no UC is pending against the organization as per the

details in the PFMS also. \ r fl
$6Sfiru

(Dr. Anita Aggarural)
Scientist-E

The Pay & Accounts Officer
Department of Science & Technology
New Delhi-110 016.



Copy for information and necessary action:

--",-,*-*"L--**Qash-Se-ctis"n(.Lcopres)-t0rpreparing the-billand-r-emitting:the-amountto.lheeboue-grantee--
2. Accounts Section, DST, New Delhi.
3. lFD, DST, New Delhi.
4. Director of audit (CW€M-ll) AGOR Building, lP Estdte, New Delhi.
5:'' -Regislrar";'d ai:Narain"Vyas::U niversig,
e --RegistiEr;:Unf\ief5ity-OT"Matie5,-Gr.iindyEampus;The-n.nEi:300-025lTaffiifNedu.-

7. Dr, Sunita Kumbhat, Frofessor, Biosensor Laboratory, Department of Chemistry, Jai Narain Vyas
University, Jodhpur-342 001, Rajasthan.

B. Dr. D. Ravi Shankaran, Associate Professor, National Centre for Nanoscience and Nanotechnology,
U-n iv,eL9,i!y.qf M.?_dFs, G-qjndy Cqq

9. Mr. Trilok Tak, ,M/S MindField Technologies Pvt. LTD, H-11125,Industrial Area, Behind New Power House,
Jodhpur - 342003, Rajasthan

10. Sanction folder
11. FlCClCell, DST. -.

Scientist-E



No. IDp/MED /24 /20 I 5 (Capital)
Government of India

Ministry of Science & Technolog'
Department ol Science & Technologu

Technologr Bhavan
New Mehrauli Road

ilill"iit;:L%?:'
ORDER

Subject: Financial assistance for the project entitled "Fabrieation of nano-biochip for ctinical diagnosis,'
submitted by Dr. Sunita Kumbhat, Professor, Biosensor Laboratory, Department of Chemistry, Jai Narain
Vyas University, Jodhpur'342001, Rajasthan, Dr. D. Ravi Shankaran, Associate professor, National Centre
for Nanoscience and Nanotechnology, University of Madras, Guindy Campus, Chennai- 600 02S, Tamil Nadu
and M/s MindField Technologies Pvt. LTD, H-11125, Industrial Area, Behind New power House,
Jodhpur - 342003, Rajasthan.

with reference to the sanction order No. IDPIMED/24/2015 (General) dated 22.03.2016, sanction of the
President is accorded for the release of (. 5,16,000/- (Rupees Five Lakh Si"t""n inousand only) i.e. ?. 3,61,000f
(Rupees Three Lakh Sixty One Thousand only) for Jai Narain Vyas University, Jodhpur-342 001, Rajasthan and{. 1,55,000/- (Rupees One Lakh Fifty Five Thousand only) for Universiiy of Midras, bhennai under 

-'Grants 
for

Creation of Capital Assets' for the purchase of ihe equipment's under the project as indicated below:

on-recurr ta It
HEAD .,Jai.Narain,

,.VVaS,UniVersiW
University of

Madras
Total::
: :: :: :.-

1, EQUIPMENTS : pH meter, Uttrasonication Elma p 60 H
230V, Digital Magnetic Stirrer with hot plate and supporting
roO anO Upgridaiion of existing' espd;- Drcpr;;;
Electrochemical Beader

<. 1,55,000/

ll;:
{.5,16,000/-

2' The amount of {. 3,61,000/- (Rupees Three Lakh Sixty One Thousand only) will be transferred to the
Registrar, Jai Narain Vyas University, Jodhpur through BANK Account Number : 05710400000026, Bank of Baroda,
IFSC Code : BARB0UNIJOD, Branch : Uni. Jodhpur Branch and T. 1,5S,OO0/- (Rupees One Lakh Fifty Five
Thousand only) wiil be transferred to the Registrar, University of Madras, Chennai through bank account number :

09'14101127581, Canara Bank, IFSC Code : CNR80000914, Branch : Tripticance Brancn.

3. The amount involved is debitable to:

N

Demand
,1o.86

Department of Science & Technology

3425 OTHER SCIENTIFIC RESEARCH (MAJOR HEAD)
60 oTHERS (SUB = MAJOB HEAD)
60.200 ASSISTANCE TO OTHER SCIENTIFIC BODIES (MINOR FIEAD)
26.01 TECHNOLOGY DEVELOPMENT & TMNSFER
26.01.35 GRANTS FOR CREATION OF CAPITAL ASSETS (PLAN) EOI S.ZOI O ITSCI

4. The sanction has been issued under the powers delegated to the Ministries and with the concurrence of the
lntegrated Finance Division of Department of Science & Technology vide concurrence No. Ci6046llFDl2O15-2016 dated
21"03.2016 and with the approval of Head (TDT) vide his diary No.1031 dated 09.03.3016.

5. lt is also certified that this is the first sanction for the project and as such the clause related to the submission
of the Utilization Certificate to PAO is not applicable.

6. The institute will furnish to the DST, utilization certificate and audited statement of accounts pertaininq to the
grant immediately after the end of each financial year.

7. All purchases of equipments etc. would be as per GFR and the disposal of the same would be done with prior
approval of DST.

8. "The lnstitute/Agency will maintain separate audited accounts for the project and would keep the whole
of the grant in a Bank Account earning interest, the interest earned should be reported to the DST. The interest
thus earned will be treated as a credit to the lnstitutelAgency to be adjusted towards further installment of the
grant",

\^t{,. P.T.O.
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9. As PER Rule 211 GFRs, the account of the project shall be open to inspection by the sanctioning authoritylaudit
whenever the institution is called upon to do so.

10. As per GFR-39, the sanction has been entered in the grants register maintained by the Technology
Development & Transfer (TDT) Division and the serial number assigned in the register for the sanction is -1[1-0.

11. lt is certified that all the Utilization Certificate in regard
and previous pertaining to the institute have been received and
per the details in PFMS also.

of qll schemes/program mes/projectg, present
no UC is pending against the organization as

\',[o'
c\A%fi'B\\\ - z-t-'

(Dr. Anita Agganival)
Scientist-E

The Pay & Accounts Officer
Department of Science & Technology
New Delhi -110 016.

Copy for information and necessary action:

1. Cash Section (3 copies) for preparing the bill and remitting the amount to the above grantee.
2. Accounts Section, DST, New Delhi.
3. lFD, DST, New Delhi.
4. Director of audit (CW&M-11) AGCR Buitding, IP Estate, New Delhi.
5, R_eg!gtF1, .hiNaraln Vyqg U-niye-gs

6. Registrar, University of Madras, Guindy Campus, Chennai- 600 025, Tamil Nadu.
7. Dr. Sunita Kumnnat, piofessoi, Biosensor Laboratory, Department of Cnemistry, Jai Narain Vyas University,

Jodhpur-342 001, Rajasthan.
8. Dr. D. RaviShankaran, Associate Professor, National Centre for Nanoscience and Nanotechnology, University

of Madras, Guindy Campus, Chennai- 600 025, Tamil Nadu.
9. Mr. Trilok Tak, M/s MindField Technologies Pvt. LTD, H-11125, Industriat Area,

Jodhpur - 342003, Rajasthan.
10. Sanction foider.
11. FICCI Cell, DST.

Behind New Power House.

\



DEPARTMENT OF SCIENCE AND TECFINOLOGY
(INSTRUMENT DEVELOPAffi NT DIVISI ON)

Terms and Csnditions of the Grant

l' Approval of the proposal and the grant being released is for specific project mentioned in
the sanction lefter and the grant should be exclusively spent on the project for which it has been
sanctioned within the stipulated time. Any portion of the arnounf sanctioned which is not
utilized would be required to be surrendered to the Government of India and cary forward of
unspent funds to the next financial year for Lrtilization for the same prolec t may beconsidered
only r,vith the specific approval of the Departmgnt of Science and Technology.

2' For permanent, semi-permanent asiets acqLrired solely or mainly out of the grant, an
aLrdited record in the fonn of register in the prescribed profonna is required to be maintained by
the organization' The term 'assets' here means (i) immoveable property and (ii) moveable
property of a capital naftlre, r'vhere the value exceeds Rs. 1000/-. The grant r,vili not be utilized
for construetion of any building. Full facilities by way of accommodation etc., for the project
will be provided by the organization.

3'"-*Ali-ilte usttttl*ii,tlng .q.tip*."[nd prototypes acquired fi-om the grant r,vill be the
propefi-v of Government of India and should not withoul the prior sanction of the Deparlment of
Science a rethnotogy, be disposed or, or. *o.,*bered or Lrtilized for purposes other than those
for rvhich the grant has been sanctioned.

4' At the conclusion of the project, the Government of India,"vill be fr-ee to sell or otherlvise
dispose of assets r'vhich are the propert,v of the Goverrunent. and the organization shall render to
the Government necessary facilities for arranging the saie of these assets. The Government of
lndia has the discretion to gift some of the assets to the organization, if it considers if
appropriafe.

5. The principal Investigator/organization r.vill be requirecl to fgrnish progless reportsas per
prescribed profonra everY three nionths on the progress made on all aspects of the project

;F



includipgtechnical,,p-,rogress,and-9-{p9ir4i191e 
rl9,i}Ted,on v1{ous apploved items duringthe

penoo.

The monitoring of the progress of the project shall

& Technology (DST) or the Monitoring Committee set Lrp

be done by the Department of Science

by DST.

6.TheorganizationisrequiredtosendtoDepartmentofslience&Technl,logyatthe:"0:': .,,
hnancial year as weii ii lf the lim?bl Se'

to in para 2 above and a statement of accottnts along with the. progless repon

T.Theorganizationrvor.rldrendertotheDepartmentofscience&Technology'utilization

certificate in the prescribecl proforma and an auditecl statement of the accounts incltiding

gommentsoftheAuditorregardingtheobiervanceoftheconclitionsgoverningthegrantrvithin

six months following the end of each financial year'

-8'TheComptrollerandAtrd.itorGeneralwillhavetherighttoaccesstothebooksand

aacotults of the Organizatiol for fant received fonn the Govemment

9. The orgary4aliqn -wgpld 
maintain seqTul".Algitttljt"ot'-t]t flr the projeet If i:".*t:O

expedient to keep the gant in a bank account earning interest, thei"t;tstihGearn?a ihilltmb6

reported to the Departrnent of Seience & Technoiogy' The interest thr-rs eamed will be treated as

a ciedit to the organilation to be adjusted tor'vards ftrrther installments of the grant'

l0. The organization may not entrust the implementation of the r'vork for which the glant is

beingsanctionedtoanotheri.nstittrtionandtodivertthegrantreceiptsasassistancetothelater

institution. rn case the organization itserf is not in a position to execute or comprete the project'

it may be reqr-rired to reftrnd forthi'vith to the Government of lndia' the entire amount of grant-in-

aicl receivecl by it. In exceptional cases, this condition may be relaxed by the Govemment of

India.

t l. The staflf tlrat may be employed for the project by the organization are not to be treated as

employees of the covernment of india and the deployment of such staff at the time termination

J;r: ::r::r.'\:



of the project r'l'ill not be the eonceri/responsibility of the Government of India. The manpower

reqLtired for the project shallbe paid as per the guidelines of the Government of India,

12' The Deparlment of Science and Technology reserves the right to terminate the granr at any

stage if it is convinced that the grant has not been property utilized or appropriate progress is not
being made. In the event the n.furtn*nitermi*tes the grant, the grantee shall refynd the

tmspent amollnt to DST. and also hand over all clocLrments includinq technical details. eqLripment

pirrchased as related to the R&D r.vork.

l3 lf the Principal Investigator r.vishes to leave the organization r,vhere the project is based, the

organization / investi-eator r.vill infolm fhe same to DST ivith its consLrltation evolve steps to
ensure successfill completion sf the project, before relieving the Principal Investigator. The

Investigator shor'rld sLrbmit fir'e copies of complete and detailed repoft of the r.vork done by them
on the project before leaving the organization.

14' Sale proceeds, if anll of the components, prototypes, pilot plant etc.. fabricated as a result

of development of the project arisin-e clirectly fi'om funds granted by Depar-tment of Scrence and

Technology shall be remifted to the GoverRment of India. The Government of India may, at its
diicreiion allow a porlion of sr-rcrr receipts to be retained by the organization.

15' The knorv-hor'v generated from the project r,vould be the property of Government of india /
DST' Ho',vever- for the pr-irpose of technology transfer and intellectual properr,v- right. the

- 
propefty rights are delegated to the host institLrte. 

The 
utilization of intellectr-ral property rights

and technology transfer .',vill be govemed by instrr-rctions given in Annexure i (Enclosed). The I
host institute r'vill be responsible for exploiting the intetlectLral property rights and transferof
technolo-ey and will be responsible for altthe legal aspects concerned r.vith intellectual prooeftv

rights and technology transfer.

16. The principal Investigator/organization r.vill prepare allthe documents that rvoLrld be

|eqLrired for the transfer of knor.v-horv to the production agencylagencies. Three copies of the

knorv-how document,.vil[ lre subrnitted bv the PI/organizatiorr to DST rvithin three months after



successfui comptelion oiatt ttteactivities of the.Project The technolog-v'transfef document will

nonnallY inclr-rde:

details inctrrding circuit and other diagrams'
(i) Complete instrltment / system deiign

descriptionofvarioltssub-systems.softwaledetailsanciperformancespecifi"l'":.,.,..

(ii) calibsation ahd testing p'9"'Ju"'; testing andellatlat':t "i:il,i.ll' ::::ji:"-t*
(iii) l|..s19f T-{"{d' ;rig' ""*ry;1*;t"ryils iSndard 

vatLres' tolerances' sources of

;;^iiliiiltlh;i.G$;tio; ieqiritemtint etc''

tance/trottble shooting' spare part

f iv) Technical sr-rpport requirement in respect of repair/mainter

requirement etc, instruction marual for use of the prodr-tct' and'

(v) Details of tests and test jigs etc''

ThePl/o1ga{zatiolvlii]beresPons..ibletotralferlher<n;*.riot,vdeveloped,totheproduction

agencylagensies and ,.OOi, "fitft. "tiOeO 
infoimafion in thi3'eonnection to the prodtrction

agency / agencies 1 DST as and r'vhen reqtiired'

l7 . The pl I organtzatron r,viii submit a project completion Reporl io DST at the end of the

project in the prescribed proforma'

I R Theprojeet shal-l-be- $e-cla19{syc-ce1sf11l11a 
t:Tpl:tlltTt"- 

- 
--*.

(i)Theprototypeoftheinstrument*uatnVtt'tG;;t*ffieGiiicf'"enaluaied&*eccdFet:-

by the prodtretion ageney 1 agencies or user agency / agencies'

(1r) The organization i-ias prepared a conrprbhensive technology transfer document as specified

in 16 above.

(iii) The Monitoring committee and the Department of science & Technology has approved the

above.



, Annexurc_I

:

With a vier.v to encourage the institr-rtions to file patent applications on their innovations,

motivate thgrn to,lransfer their technolqgles,for coqqercializationand facilitare them to reward

!he!1 iny,elitorg., t-he fsllowitg instructions are is5ued. ,

1. In these instructions:

(a) "Institution" means any technical, scientific or academi'c establishment where research ,uvork

is carried out thror.rgh funding by the central State Government.

(b) "Intellectual Properh Right" include patents, registered designs, copyrights and layout

design of integrated circr-rits.

(c) "Inventor" means.a4 employee of the institlrtion rvhose. dutie5 involve carrying ogt of
scientific or technical research.

2. Scope:- These instructions apply to those institirtions receiving flinds for research projects

from the Ministry of Science and Technolo-ey and Department of Oeean Development.

i. Tnventions ny tiititttilonJ;Jnstin-rtionsshatlb..ncoriragc-tr#scct< protc.non OimteneCt'al -
Property Rights (IPR) to the results of research through R&D projeets. Whiie the patents may be

taken in the names (s) of inventor(s), the institution shall ensllre that the patent is assigned to it.

The institLrtion shall get its name entered in the Register of Patents as the proprietor of the patent.

The institr"rtion shall take necessary steps for commercial exploitation of the patent on

exclusive/non-exclusive basis. The institr-rtion is permitted to retain the benefits and earnings

arising or-rt of the [PR. However, the institution may determine the share of the inventor(s) and

other persons from such actual earnings. Such share(s) slrall be limited to l/3'd of the actual

earnings.

4. Invention by institutions and industrial concerns: IPR generatecl throtigh joint research by

institutions(s) and industrial concern(s) tll'ough joint efforts can be or.vned jointly by them as

may be mLrttrally agreecl to by them thror-rgh a r.vriften agreement. The institLrtion and industrial



conc-orn-th-e!0-thrqugh.a wn4.e,4,eg-{9-e-g1el$t fn-: 1!-tt!tgtig-l *1"9 il{tlltriat,-t-ol-a-t-fl'*ul transfer

.:. _ .... ..-.. ; 
. 61 rl .l

the technology to third pirty for commercialization on exclusive/non-exclttstve basls' I ne Inlr0

party, exclusively licensed to marlcet the innovation in India, must manufacture the product in

lndia. The joint orvners ma! share the benefits and carnings arising out of commercial

exoloitation of the iPR. The instit'tion may determine the share of the inventor(s) and other

persons from such actual carnings. SLrch share(s) shall not exceed/3 oftheactual carnings'

5. Patent Fucilitaring fund:- The instiiution shall set apart not less than25Yo of sr-rch earning

for crediting into a fund called Patent Facilitating Fund. This flrnd shall be'utilized by the

institr-rtion for Lrpdating innovation, for filing ner'v patent application, protecting their rights

against infringements, for creating awareness ahd building on IPR and related issues'

6. Inform,ation:- Theinstitutions shall sribmit information relating to the detaiis of the patert

obtained, the benefits and earnings arising of IPR and the turnover of the products periodically to

the Deparlment ivlinistry which was provided ftrnds'

7 . Royalty-Free iic"ni",- The Government shail have a royalty fiee license for the use of the

intelleciual

g. Re,-iew:- These instructions shall be revierved by the Central Govemment after a period of

five years.

g. Tire instructions are issued i,vith the collctlrrence of the Ministry of Finance, Depatlment of

Expenditure vide their o.M. No. 33(5) PF II 99. clatecl22nd Febn-rary, 2000'
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MGmail Dr. Vinod Katarla «vinodkatarla2002@gmall com 

Approval letter -reg. 
4 messages 

ShahidulKhair Asstt.ResearchOfficer(Phcgn) «arophg nmipb@gov in 

To aryas@icfre.org 
Cc vinodkataria2002@gmail.com 

Mon, Jul 25, 2016 ot 10 PM 

F. No. Z.18017/187/CSS/R&D/RAJ-01/2016-17-NMPB-IV A 

Government of Indla 
Ministry of AYUSH 

National Medicinal Plants Board 

Room No, - 309, 3 Floor 

B-Block, AYUSH Bhawan, 
GPO Complex, INA, New Delhi-110023 

Phone: 011-2465-1828 
Telefax:-011-2465-1827 

Email:- info-nmpb@nic. in 
Date: 25.07.2016 

To 
The Director, 
Arid Forest Research Institute (AFRI), 
New-Pali Road, Jodhpur-342005, 
Rajasthan. 
Subject: Approval ofthe Project Proposal entitled "Clonal Propagation, 
Characterization and Biochemical Aanalysis of Leptadenia reticulata and 
Tylophora indica - Threatened Medicinal Plants" vide Pr. No. R&DIRAJ-01/2016-17-

reg. 
Sir/Madam, 

The undersigned is directed to refer to the project proposal entitled "Clonal 
Propagation, Characterization and Biochemical Aanalysis of Leptadenia reticulata and 

Tylophora indica - Threatened Medicinal Plants" and to say that the project was 

recommended in the 45th PSC meeting held on 27th June, 2016 and approved by the 67th SFC 
for 3 years at the total cost of Rs, 41.25 akh for both the institutions. One is Director, Arid 
Forest Research Institute (AFRI), Jodhpur, Rajasthan, for the cost of Rs. 20.35 lakh 
(Rupees Twenty Lakh Thirty Five thousand only) and another is Jai Narain Vyas University 
(JNVU), Jodhpur, Rajasthan, for the cost of Rs. 20.90 lakh (Rupees Twenty Lakh Ninety 
Thousand only). 

The financial break-up of the Grant-in-aid as approved by the 67 SFC is as below:- 

Components Amount Amount 
(F In lakhs) 

AFRI 
( In lakhs) 

JNVU 
Manpower (JRE - 1) 

Consumables (Chemicals and 
glasswares 
Travel 

Contingency etc. 

12.00 12.00 
2.50 3.00/ 

2.00 
2.00 

1.00 
3.00 

TAM 

Oveghead nsp Charges@ 10%) 1. 85 1.90 
TOTAL 20.35 20.90 

Grarnd Fotal (20.35 +20.90) 41.25 

https://mail Godgl�tcam/ingiAi/o/?ik=:072055dc4e&view=pl&searchall&pernthid-thread 1%3A 15408305257-417989968i n 30 1610n 



Gmail Approval letter-reg. 

2 
Details of Installments will be as follows: 

ision 
Instt. Total 

AFRI 
1st installment 2nd installment Rs. 20.35 3r installment 

2193 Rs. 8.00 Rs. 7.00 
JNVU Rs. 20.90 Rs. 8.00 

Rs. 5.35 

Rs. 7.00 

enclosed) for transferring the grant-in-aid through RTGS mode & for online monitoring of the project along with the documents indicated below: 

You are requested to submit the duly filled up Performa of Agency Details (Copy 

Rs. 5.90 

Subject: Yo 

1. Pre-receipt of 1St installment of Rs. 8.00 lakh each (for both the institutions), duly signed, on Rs. 1/ revenue stamp affixed. 2. A cetificate stating that institute / organization is not involved in any proceeding relating to the account or conduct for any of its office bearers. 3. An undertaking that the terms and conditions of the grant are acceptable to the college/ organizations. 
4. 

with the 
DST. We a 

Vel cate 
is of the re 

e post grac 
A certified copy duly authenticated by a Gazetted Officer of the documents snowing the Constitution of the governing Body or Managing Committee responsibleTor the running of the organization and that the persons signing the agreement are authorized to operate upon and bind the funds of organizations/ Institute. 5. A certificate that the organization has not received any grant from State or Central Govt. or from any other agency for the same proposal. 6. An agreement on Rs. 100/- stamp paper duly executed & signed in the prescribed Performa. 

L [GC-M 

hotometer 

owt 

rbarium v 

to set up 

Lakh 

ted that 
are thes 
vever D 
ational 
by the 
uts 

Note: Format copies for Agency Details and S. No. 1, 5 & 6 are attached for convenience. Rest of the certificates/undertaking at S. No. 2 to 4 shall be submitted by the grantee 

Thanking You, 
orms u 

Des he 
the sai 

now 
riday: 

Yours faithfully 

Sd 
(Shahidul Khair) 

ARO (Phcg) 

Dr. Sarita Arya, Principal Investigator and Scientist-F, Arid Forest Research Institute 

Copy to: 
Budget 
or all F 

(AFRI), New-Pali Road, Jodhpur-342005, Rajasthan. ect 
ne 

, plec 

wit 

Dr. (Mrs.) Vinod Kataria, Assistant Professor, Department of Botany, Jai Narain Vyas University (JNVU), Jodhpur-342005, Rajasthan. 
lans 

per s 

www 
rmalit 

"***** "*** "****** 

4 attachments 

Agency Details.doc 
60K 

& 

whi 

mpler 
men 

Agreement.doc 
62K 

Certificate of Non-Receipt of Fund.doc 
54K 

.. YYA5 NIVER3/TY JODHPURL342005 (RAJ. 
Pre-reciept.docx 

12K 
?4. HEAD 3OTANY 

vinod kataria <vinodkataria2002@gmail.com> 
To: Inder Arya <aryaid@gmail.com> 

BROF! 

2016 at 10:10 AM 

3 RAJ) 

Tue, 

Quoted text hidden] 
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Journal of asian natural Products research, 2017
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https://doi.org/10.1080/10286020.2017.1307183

Synthetic and phytocompounds based dipeptidyl peptidase-
IV (DPP-IV) inhibitors for therapeutics of diabetes

Anand-Krishna Singha, Rameshwar Jatwab, Ashok Purohita and Heera Rama

aanimal Physiology lab, department of Zoology, Jai narain Vyas university, Jodhpur 342001, india; bMolecular 
Medicine and toxicology lab, school of life sciences, devi ahilya university, indore 452001, india

ABSTRACT
Currently antidiabetic therapeutic strategies are mainly based on 
synthetic hypoglycemic agent. Antidiabetic drugs are associated with 
significant adverse effects of hypoglycemia, dysfunction of insulin 
and weight gain. Nowadays, the novel Dipeptidyl peptidase-IV (DPP-
IV) inhibitors unique approach for the management of diabetes has 
been considered to be safe, as DPP-IV inhibitors reduce blood glucose 
level by monitoring hyperglycemia including positive effects on body 
weight as it remains neutral, improves glycated hemoglobin levels and 
do not induce hypoglycemia. Inhibitors help to protect degradation of 
Glucagon-like peptide-1 (GLP-1) and gastric inhibitory peptide (GIP), 
gut hormones which helps to suppresses postprandial glucagon 
release, delay gastric emptying and regulate satiety. Therefore, the 
innovation of DPP-IV inhibitor based drugs regulates activity of 
incretin hormones such as GLP-1 and GIP. Commercially available DPP-
IV inhibitors are chemically synthesized with good therapeutic value. 
However, the durability and long-term safety of DPP-IV inhibitors 
remains to be established. On the other hand, phytocompounds-
based DPP-IV inhibitors are alternative and safe to use as compared 
to synthetic. Numerous novel antidiabetic compounds and group of 
compounds emerging in clinical development are through DPP-IV 
inhibition. This review summarized recent progress made on DPP-IV 
inhibitors from both synthetic as well as from natural sources.

1. Introduction

Diabetes mellitus is a chronic and complicated metabolic disease caused by inherited or 
acquired deficiency in the production of insulin by the beta cells from pancreas, or as a 
result of the incompetence of the insulin. According to the International Diabetes Federation 
(IFD) and World Health Organization (WHO), diabetes is the World’s fifth leading cause 
of death and around 415 million people of the world’s population have diabetes mellitus in 
2015 and by 2040, this will rise up to 642 million and every 6 s a person dies from diabetes 
[1]. Type 2 diabetes mellitus (T2DM) is the most common form of the disease, accounting 
for about 90 to 95% of all diagnosed cases of diabetes. As estimated and predicted by the 

KEYWORDS
dipeptidyl peptidase-iV 
inhibitor; glucagon-like 
peptide-1; antidiabetic; 
phytocompounds
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Dual Inhibition of DPP-4 and Cholinesterase Enzymes by the Phytocon-
stituents of the Ethanolic Extract of Prosopis cineraria Pods: Therapeutic 
Implications for the Treatment of Diabetes-associated Neurological Im-
pairments  

Heera Ram1,*, Noopur Jaipal1, Pramod Kumar1, Purbajyoti Deka3, Shivani Kumar2, Priya Kashyap2, 
Suresh Kumar2, Bhim Pratap Singh3, Abdulaziz A. Alqarawi4, Abeer Hashem5,6, Baby Tabassum7 
and Elsayed Fathi Abd_Allah4 

1Department of Zoology, Jai Narain Vyas University, Jodhpur (Rajasthan)-342001, India; 2UniversitySchool of Bio-
technology, GGS Indraprastha University, Dwarka, Sector 16C, New Delhi 110075, India; 3Department of Biotechnol-
ogy, Mizoram University, Aizawl, Mizoram, India; 4Plant Production Department, College of Food and Agricultural 
Sciences, King Saud University, P.O. Box. 2460, Riyadh 11451, Saudi Arabia; 5Botany and Microbiology Department, 
College of Science, King Saud University, P.O. Box. 2460, Riyadh 11451, Saudi Arabia; 6Mycology and Plant Disease 
Survey Department, Plant Pathology Research Institute, ARC, Giza 12511, Egypt; 7Toxicology Laboratory, Department 
of Zoology, Govt. Raza P.G. College Rampur, 244901, U.P., India 
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Abstract: Background: Insulin resistance causes decreased uptake of glucose which promotes the sus-
ceptibility of type 2 associated neurological impairments.  
Methods: The study was aimed to evaluate the inhibition potential of the ethanolic extract of Prosopis 
cineraria (EPC) pods against DPP-4 and cholinesterase enzymes by in-vitro, in-vivo and in-silico as-
sessments. The present study consists of in vivo studies on a diabetes-induced rat model by HOMA 
(Homeostasis model assessment) and related parameters, in vitro studies through the DPP-4 enzyme as-
say and cholinesterase assays using Ellman’s reaction. The in-silico studies were conducted by the mo-
lecular docking of Cinerin C with targeted enzymes. The phytochemical characterization of the extract 
was demonstrated through LCMS studies. The antioxidant studies on the extract were performed by 
FRAP and TEAC assays.  
Results: The extract showed 64.8% maximum inhibition of DPP-4, 34.91% inhibition of AChE and 
74.35% inhibition of BuChE. The antioxidant capacity of the extract was observed to be 
847.81±16.25µM Fe2+ equivalent in the FRAP assay and 0.40 ± 0.08 mmol/l of Trolox equivalent in the 
TEAC assay. The in vivo study showed competent glycaemic control against significant HOMA IR 
(1.5), HOMA % β (26.5) and HOMA % S (68.8) as well as pancreatic cell mass proliferation. The in-
silico analysis also revealed positive interactions of Cinerin C with targeted enzymes (DPP4 and cholin-
esterase).  
Conclusion: It can be concluded that the phytoconstituents of Prosopis cineraria pod extract can be sig-
nificantly considered in neuropharmacology to resolve insulin resistance-induced neurological compli-
cations as it showed inhibition against DPP-4, AChE and BuChE target enzymes. 

Keywords: Prosopis cineraria, diabetes mellitus, Alzheimer’s disease, DPP-4, acetylcholinesterase (AChE), butyrylcho-
linesterase (BuChE). 

1. INTRODUCTION 

The occurrence of diabetes mellitus (DM) and Alz-
heimer’s disease (AD) is increasing worldwide [1]. Insulin 
resistance is considered as the main cause of type 2 diabetes 
mellitus (T2DM) which causes fluctuations in blood sugar 
levels and potential complications, such as neurodegenera- 
 

*Address correspondence to this author at the Department of Zoology, Jai 
Narain Vyas University, Jodhpur (Rajasthan)-342001, India; 
E-mails: hr.zo@jnvu.edu.in; baradhr@gmail.com  

tion and cognitive impairments [2]. The rise in blood sugar 
levels in diabetic patients can be controlled through the 
commercially available medications, however, complications 
can persist even after abnormal glucose levels are controlled, 
which makes effective treatment more challenging [3]. A 
recent study suggested that insulin desensitization in the 
brain may be one of the causes of neurodegeneration and 
numerous reports have identified T2DM as a potential causa-
tive factor for the neurodegeneration associated with AD [4]. 
Previous studies demonstrated that there was a strong asso-
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About the Organizers 

MBM Engineering College is one of the oldest colleges in India. It was 
established on 15 August 1951, by the Government of Rajasthan and offers the 
degrees of Bachelor of Engineering in thirteen disciplines, Master of Engineering 
and Doctor of Philosophy (Ph.D.). The college is committed to providing its 
students with quality education and promotes rigorous academic study in 
ambitious, integrated and influential environment that will best serve the society 
and the nation. 
CIT is one of the most reputed and prestigious educational institutions in South 
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Institute of Technology (CIT) in 1956. The Institute backed by World Class 
research and development attained autonomous attained autonomous status in 
1987 and is affiliated to the Anna University. The Institute boasts of strong 
academic-industrial interaction and a high quality of research and consultancy. 
CIT, managed by a pedigreed lineage for the past 50 years, enjoys national 
repute. The Institute has the services of competent qualified faculty, and 
visionary management to enhance the quality of education at all levels and 
maintain its position in emerging global scenario. 
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technologies and their application. This programme will familiarize them with 
the FACTS devices and custom power devices alongwith active/reactive 
power control. This programme will also provide hands on experience to 
motivate faculty members to pursue innovative research in this emerging area. 

 

Registration link: shorturl.at/euCT5 

 

  

 

Chief Patron 
Prof. S. K. Ojha Dean, JNV University, Jodhpur 

Dr. V. Selladurai, Principal, CIT Coimbatore 

Patron 
Prof. S.K. Parihar, Coordinator TEQIP-III, JNVU Jodhpur  

Dr. V. Manikandan, Coordinator TEQIP-III, CIT Coimbatore 

Programme Chair 
Prof. Jayashri Vajpai 

 Head, EE, JNVU Jodhpur 

Coordinators 
  Prof. Avdhesh Sharma, EE, JNVU Jodhpur 

       Prof. E. Chandira Sekaran, EEE, CIT Coimbatore 

Co-Coordinators 
Ms. Khushboo Shah, EE, JNVU Jodhpur 

 Mr. Deepak Patel, EE, JNVU Jodhpur 

Advisory Committee 
Dr. S. Vasantharathna, EEE, CIT Coimbatore 

Prof. Akhil Ranjan Garg, EE, JNVU, Jodhpur  

    Prof. M.K. Bhaskar, EE, JNVU, Jodhpur 

Prof. M.G. Soni, EE, JNVU, Jodhpur 

Organising Committee 

• Ms. Khamma Kanwar, EE, JNVU, Jodhpur 

• Ms. Santosh Meena, EE, JNVU, Jodhpur 

• Ms. Shruti Yadav, EE, JNVU, Jodhpur 

• Mr. Saurabh Chopra, EE, JNVU, Jodhpur 

• Mr. Ashish Godara, EE, JNVU, Jodhpur 

• Mr. Aditya Kachhwaha, EE, JNVU, Jodhpur 

• Mr. Mukesh Kumar, EE, JNVU, Jodhpur 

Registration Form 

Name : …………………………………………... 

Designation : ……………………………………. 

Department : ……………………………………. 

Institute/Organisation:…………………………… 

Qualification : …………………………………… 

Mob No.: ……………………………………….. 

E-mail: …………………………………………. 



   
 

1 
C:\Program Files (X86)\PDF Tools AG\3-Heights(TM) Document Converter 

Service\Temp\F5a88e85c2dfcae92a8535ae1447fe7188bf398298d0662f72c4a05e2cdd6a75.Docx 

( TEQIP – III )  

M.B.M. Engineering College 
Faculty of Engineering and Architecture, J.N.V. University Jodhpur. 

 
 

Schedule of 5 day FDP on Advances in FACTS Technologies 

Day-1 (17/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Inaugration 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM Introduction to FACTS and its application: Dr. 

Vasantharathna (Head, EEE, CIT Coimbatore) 

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM An introduction to Power Quality:  

Dr. E. Chandra Sekiran (Professor, CIT 

Coimbatore) 

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM Prof. Kothari 

 

Day-2 (18/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Custom Power Devices: Development of 

Dynamic Voltage Restorer : Dr. E. Chandra 

Sekiran (Professor, CIT Coimbatore) 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM  

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM  

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM Lab Session: Power Quality Analyzer : Dr. E. 

Chandra Sekiran (Professor, CIT Coimbatore) 

 

Day-3 (19/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Power Quality and Reactive Power Management: 

Er. Chandra Sekar (AGM BHEL Bengalore) 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM Power Quality and Reactive Power Management: 

Er. Chandra Sekar (AGM BHEL Bengalore) 

4. 12:15 PM- 1:15 PM Lunch break 
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5. 1:15 PM- 2:45 PM  

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM  

 

Day-4 (20/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM HVDC back to back converters: Er. Chandra 

Sekar (AGM BHEL Bengalore) 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM Practical aspects of HVDC and substations: Er. 

Chandra Sekar (AGM BHEL Bengalore) 

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM  

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM  

 

Day-5 (21/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Transient stability improvement using FACTS 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM  

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM Lab Session 

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM Valedictory function 

 





 

 

18th June 2019 

 

CERTIFICATE OF SANCTION 
 

This is to certify that a Research Proposal entitled, “Design & Implementation of IoT Based System 

for Condition Monitoring of Distribution Transformer” has been approved under “TEQIP 

Collaborative Research Scheme” to the team of following Collaborators:  

1 Mr. DEEPAK PATEL Principal Investigator  MBM Engineering College, 
Jodhpur 

2 Dr. (Mrs.)JAYASHRI VAJPAI Co-Principal Investigator MBM Engineering College 
Jodhpur 

3 Dr. KHALEEQUR REHMAN NIAZI Co-Principal Investigator Malaviya National 
Institute of Technology, 
Jaipur 

4 Dr. (Mrs.)S. SUJA Co-Principal Investigator Coimbatore Institute of 
Technology, Coimbatore 

5 Ms. KHUSHBOO SHAH Co-Principal Investigator MBM Engineering College, 
Jodhpur 

A grant of ₹1581000 (Rupees Fifteen Lakh Eighty One Thousand  Only) has been sanctioned for the 

project, as per following details: 

S.No. Expenditure Head  Sanctioned Amount 
(₹) 

 1 Non-recurring 1139333 
2 Recurring  
 (i) Domestic Travel 133333 
 (ii) Contingencies 83333 
 (iii) Consumables 150000 
 (iv) Miscellaneous 75000 
 Total 1581000 

The project is to be completed with expected outcomes achieved on or before 30th Sept 2020.  

 

 

 
 

Prof. (Dr.) P M Khodke 
Central Project Advisor 

 



11/26/2020 Gmail - Release of revised Sanction Certificate and Advance Installment of CRS Project funds (CRS Application ID: 1-5728654504)

https://mail.google.com/mail/u/0?ik=420dc88a0c&view=pt&search=all&permmsgid=msg-f%3A1674988340448266347&simpl=msg-f%3A1674988… 1/1

Saurabh Chopra <saurabhchopra567@gmail.com>

Release of revised Sanction Certificate and Advance Installment of CRS Project
funds (CRS Application ID: 1-5728654504) 

Anusha Gupta <anusha.teqip@gmail.com> Fri, Aug 14, 2020 at 1:52 PM
To: Saurabh Chopra <saurabhchopra567@gmail.com>
Cc: SPIU RAJASTHAN <spiu.rajasthan@gmail.com>, NPIU MHRD <npiu-mhrd@gov.in>, CPA NPIU
<cpa.npiu@gmail.com>, rekha choudhary <rekhaparth2003@yahoo.co.in>

Dear Sir,

With reference to your email, as per the attached institute approved application and based on the recommendations
from the domain experts in review-2, the budget is revised as follows:

Subtotal Non-
Recurring
Amount

Recommended

Domes�c Travel
Amount

Recommended

Con�ngencies
Amount

Recommended

Consumables
Amount

Recommended

Miscellaneous
Amount

Recommended
Total Amount
(Round-off)

1,482,396 75,000 50,000 66,667 36,667 1,710,730

Furthermore kindly refer CRS guidelines 2.0 clause 2.7 point a) for Sanction letter. 

SPIU, kindly verify the procurement plan submitted by the PI.

Regards,

Anusha Gupta
Consultant
National Project Implementation Unit (NPIU)
(A unit of Ministry of HRD, Govt of India)
Copia Corporate Suites
301-302, 3rd Floor,
Jasola Vihar New Delhi - 110025

On Wed, Jun 10, 2020 at 1:58 PM Saurabh Chopra <saurabhchopra567@gmail.com> wrote: 
[Quoted text hidden]

mailto:saurabhchopra567@gmail.com


 

 

18th June 2019 

 

CERTIFICATE OF SANCTION 
 

This is to certify that a Research Proposal entitled, “Path Tracking Control of All-Terrain Rover (ATR) 

with manipulator under Actuator Failure Conditions.” has been approved under “TEQIP 

Collaborative Research Scheme” to the team of following Collaborators:  

1 Mr. SAURABH CHOPRA Principal Investigator  MBM Engineering College, 
Jodhpur 

2 Dr.JAYASHRI VAJPAI Co-Principal Investigator M.B.M. Engineering College, 
Jodhpur 

3 Dr.MANAVAALAN 
GUNASEKARAN 

Co-Principal Investigator Coimbatore Institute of 
Technology 

4 Dr.ALOK  SINGH GAHLOT Co-Principal Investigator M.B.M. Engineering College, 
Jodhpur 

5 Mr. ADITYA KACHHWAHA Co-Principal Investigator MBM Engineering College 
Jodhpur 

A grant of ₹1100000 (Rupees Eleven Lakh  Only) has been sanctioned for the project, as per following 

details: 

S.No. Expenditure Head  Sanctioned Amount 
(₹) 

 1 Non-recurring 872000 
2 Recurring  
 (i) Domestic Travel 75000 
 (ii) Contingencies 50000 
 (iii) Consumables 66667 
 (iv) Miscellaneous 36667 
 Total 1100000 

The project is to be completed with expected outcomes achieved on or before 30th Sept 2020.  

 

 

 
 

Prof. (Dr.) P M Khodke 
Central Project Advisor 

 





 

 

18th June 2019 

 

CERTIFICATE OF SANCTION 
 

This is to certify that a Research Proposal entitled, “Development of Energy management Scheme to 

utilize Hybrid source for efficient working of EV” has been approved under “TEQIP Collaborative 

Research Scheme” to the team of following Collaborators:  

1 Mr. ADITYA KACHHWAHA Principal Investigator  MBM Engineering College, 
Jodhpur 

2 Dr. AKHIL RANJAN GARG Co-Principal Investigator M.B.M. Engineering College, 
Jodhpur 

3 Dr.DEEPAK M FULWANI Co-Principal Investigator Indian Institute of 
Technology, Jodhpur 

4 Dr.E.CHANDIRA SEKARAN Co-Principal Investigator Coimbatore Institute of 
Technology, Coimbatore 

5 Mr. MUKESH KUMAR Co-Principal Investigator M.B.M. Engineering College, 
Jodhpur 

A grant of ₹1565000 (Rupees Fifteen Lakh Sixty Five Thousand  Only) has been sanctioned for the project, 

as per following details: 

S.No. Expenditure Head  Sanctioned Amount 
(₹) 

 1 Non-recurring 1173333 
2 Recurring  
 (i) Domestic Travel 116667 
 (ii) Contingencies 133333 
 (iii) Consumables 100000 
 (iv) Miscellaneous 41667 
 Total 1565000 

The project is to be completed with expected outcomes achieved on or before 30th Sept 2020.  

 

 

 
 

Prof. (Dr.) P M Khodke 
Central Project Advisor 

 



 

 

18th June 2019 

 

CERTIFICATE OF SANCTION 
 

This is to certify that a Research Proposal entitled, “Design and Development of Film Bulk Acoustic 

Resonator as a platform” has been approved under “TEQIP Collaborative Research Scheme” to the 

team of following Collaborators:  

1 Dr. RAJU PATEL Principal Investigator  MBM Engineering College, 
Jodhpur 

2 Prof. RAJESH BHADADA Co-Principal Investigator MBM Engineering College, 
JNV University, Jodhpur 

3 Prof. KAMALJIT RANGRA Co-Principal Investigator IIT Jodhpur 
4 Prof. D. BOOLCHANDANI Co-Principal Investigator MNIT, Jaipur 
5 Dr.DEEPAK BANSAL Co-Principal Investigator KJ Rangra 

A grant of ₹1638000 (Rupees Sixteen Lakh Thirty Eight Thousand  Only) has been sanctioned for the 

project, as per following details: 

S.No. Expenditure Head  Sanctioned Amount 
(₹) 

 1 Non-recurring 1170000 
2 Recurring  
 (i) Domestic Travel 121667 
 (ii) Contingencies 128333 
 (iii) Consumables 170000 
 (iv) Miscellaneous 48333 
 Total 1638000 

The project is to be completed with expected outcomes achieved on or before 30th Sept 2020.  

 

 

 
 

Prof. (Dr.) P M Khodke 
Central Project Advisor 

 



 

 

18th June 2019 

 

CERTIFICATE OF SANCTION 
 

This is to certify that a Research Proposal entitled, “GROUNDWATER QUALITY ASSESSMENT IN 

JODHPUR CITY, RAJASTHAN” has been approved under “TEQIP Collaborative Research Scheme” to 

the team of following Collaborators:  

1 Dr. JYOTI CHAUBEY Principal Investigator  MBM Engineering College, 
Jodhpur 

2 Dr.SURESH SINGH Co-Principal Investigator MBM Engineering College, 
Jodhpur 

3 Dr.C. S. P. OJHA Co-Principal Investigator IIT Roorkee 
4 Mr. HIMANSHU ARORA Co-Principal Investigator MBM Engineering College, 

Jodhpur 
5 Mr. VARUN Co-Principal Investigator MBM Engineering College, 

Jodhpur 

A grant of ₹805000 (Rupees Eight Lakh Five Thousand  Only) has been sanctioned for the project, as per 

following details: 

S.No. Expenditure Head  Sanctioned Amount 
(₹) 

 1 Non-recurring 491833 
2 Recurring  
 (i) Domestic Travel 183333 
 (ii) Contingencies 75000 
 (iii) Consumables 41667 
 (iv) Miscellaneous 13333 
 Total 805000 

The project is to be completed with expected outcomes achieved on or before 30th Sept 2020.  

 

 

 
 

Prof. (Dr.) P M Khodke 
Central Project Advisor 

 



 

 

18th June 2019 

 

CERTIFICATE OF SANCTION 
 

This is t Regionalization of Hydrological model 

parameters for Indian rivers TEQIP Collaborative Research Scheme

the team of following Collaborators:  

1 Mr. ANKUSH GUPTA Principal Investigator  MBM Engg College, Jodhpur 

2 Mr. UMESH KUMAR Co-Principal Investigator M.B.M. Engineering College, 
Jodhpur 

3 Mr. RAMJI DWIVEDI Co-Principal Investigator MNNIT, Allahabad 

4 Dr. PRAMOD SONI Co-Principal Investigator MNNIT Allahabad 

5 Ms. RIMPY  KHOKHAR Co-Principal Investigator M.B.M. Engineering College, 
Jodhpur 

A grant of 905000 (Rupees Nine Lakh Five Thousand  Only) has been sanctioned for the project, as per 

following details: 

S.No. Expenditure Head  Sanctioned Amount 
( ) 

 1 Non-recurring 660000 
2 Recurring  
 (i) Domestic Travel 112500 
 (ii) Contingencies 50000 
 (iii) Consumables 50000 
 (iv) Miscellaneous 32500 
 Total 905000 

The project is to be completed with expected outcomes achieved on or before 30th Sept 2020.  

 

 

 
 

Prof. (Dr.) P M Khodke 
Central Project Advisor 
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AMELIORATION IN INSULIN RESISTANCE AND β-CELL FUNCTION BY DPP-4 
INHIBITION POTENTIAL OF TRIGONELLA FOENUM SEED EXTRACT  

IN TYPE-2 DIABETIC RATS
Heera Rama, Anand Krishnaa, Kashyap P.b and Kumar S.b

(Received 16 march 2019) (Accepted 04 July 2019)

ABSTRACT 

The current study was aimed to evaluate amelioration in insulin resistance, β-cell function and pancreas 
protection by DPP-4 inhibition potential of Trigonella foenum (TF) seed extract in corticosteroid induced 
type-2 diabetic rats by in slilico, in vitro and in vivo assays. The corticosteroid induced diabetic status 
of animal model was considered at the HomA indices, insulin and glucose levels. The in vitro assay 
of DPP-4 inhibition showed up to 60.4±2.8% and activity of DPP-4 in serum was observed to be 
39.12±1.3% in TF seed extract treated groups. Furthermore, the FTIR spectra interpreted availability 
of potent functional groups in possessing bioactive compounds. Additionally, HPLC studies confirmed 
that gallic acid is the leading compound present in TF seed extract and shows significant binding energy 
obtained from -3.6 to -3.7 with DPP-4 residues LYS-71, ASN-74, GLU-91, THR-94, PHe-95, ILe-102, 
ASN-103, and ASP-104 via hydrophobic bonds. Significant changes were observed in HOMA indices, 
histopathology and others supportive parameters in treated groups. The study revealed promising  
results against insulin resistance, β-cell function and protective alterations in pancreas. 

Keywords: β-cell function, pancreas protection, HomA, 
HbA1C, Insulin resistance, TF(TF). 

INTRODUCTION 

Dietary combinations are formulated from ancient 
times for therapeutics of various ailments in the 
Ayurveda, Unani, Chinese and other medical systems 
of old civilizations1. moreover, some potent drugs such 
as aspirin, metformin, anti-cancers drugs, digitalis and 
other leading drugs have been invented from herbal 
resources2. All together less than 1% of higher plants 
have been pharmacologically evaluated and some of them 
are having antidiabetic potential3. The reported several 
plants have been used individually or in formulations 
for treatment of diabetes and its complications. but the 
major glitches with herbal formulations are the active 
constituents: not being well defined with their interactive 
interpretations4. Thus, it is absolutely necessary to 
recognize the active constituents and their molecular 
interactions which lead to therapeutic effectiveness 
of the product and correspondingly to standardize the 
product and explore to mode of action of plants using 
model systems1. Plants have a peculiar plethora of 
potent bioactive phytocompounds, with a capacity to 

a Department of Zoology, Jai Narain vyas University, Jodhpur - 342 001, Rajasthan, India
b University School of biotechnology, Guru Gobind Singh Indraprastha University, Sector 16C, Dwarka, New Delhi 110078, India
*For Correspondence: e-mail - baradhr@gmail.com, hr.zo@jnvu.edu.in

resolve different metabolic disorders by following free 
radical scavenging activities and targeting key enzymes 
inhibitions5. In similar context, several studies concluded 
that most of the antidiabetic bioactive phytocompounds 
target  in individual or multiple manner to key enzymes 
i.e. dipeptidyl-peptidase-4 (DPP-4), α-glucosidase, 
α-amylase, lipase, aldose reductase and protein tyrosine 
phosphatase 1b (PTP1b) and other key catabolic 
carbohydrate metabolism enzymes for therapeutics of 
diabetes6,7. Recently, several studies have focussed 
on the inhibition of DPP-4 enzyme for therapeutics of 
diabetes, which is one of the serine based proteolytic 
enzyme cleave to GLP-1 and reduced internal insulin 
secretion8. Therefore, the DPP-4 inhibition considered as 
the main therapeutic target by synthetic and herbal DPP-4 
inhibitors. Trigonella foenum (TF) seeds are one of oldest 
Indian food ingredients used in numerous food recipes 
used in folklore medicines for therapeutics of various  
ailments9. It is also reported that seed of TF possesses 
potent bioactive compounds such as alkaloids, 
polyphenols, saponins, flavonoids, steroids and others10. 
The current study was made to evaluate effect of DPP-4 
inhibition potential of TF seed extract on insulin resistance, 
β-cell function and pancreas protection in corticosteroid 
induced type-2 diabetic rats. 
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Introduction
The amyloid plaques deposited extracellularly in central nerv-
ous system (CNS) have been identified as one of the major 
pathological characteristics of Alzheimer’s disease (AD).1 The 
fundamental element of amyloid plaque revealed the presence 
of 1-40 and 1-42 amino acid sequences, termed the amyloid 
beta (Aβ) peptide. In brain, the disturbance between produc-
tion and clearance of Aβ peptides formed by proteolytic cleav-
age of amyloid precursor protein (APP) directly correlated 
with the development of AD.2,3 The Aβ monomer is an 
unfolded, unstructured ~4 kD peptide, rich in hydrophobic 
residues. It has been proposed that the smallest stable form of 
the Aβ peptide exists as a dimer, trimer, or a tetramer. 
Furthermore, Aβ fibrillogenesis is a process where Aβ mono-
mers are more susceptible to self-aggregate and form oligomers 
and fibrils. Amyloid fibrils contain characteristic crossed β 
sheets which specifically bind to dyes such as Congo red and 
Thioflavin T (ThT) used in light microscopical staining and 
spectrophotometric/fluorescence techniques that are often 
used to analyse these fibrils.

The formation of well-ordered fibrillar aggregates consist-
ing of Aβ plays a significant role in neurodegeneration and is 
considered one of the main pathogenic factors related to AD. 
Currently, there is no approved drug to target Aβ fibrillar 
assemblies. One possible strategy is the use of small molecules 
that efficiently and specifically inhibit the fibrillogenesis pro-
cess. Previous studies have reported that some of the natural 
compounds such as polyphenols, curcumin, rosmarinic acid, 

tannic acid, catechin, and quercetin inhibit the formation of 
fibrillar assembly in vitro.4 Present study evaluated the anti-
amyloidogenic potential of allicin measured by ThT assay vali-
dated by transmission electron microscopy (TEM) and 
molecular docking studies.

Materials and Methods
Chemicals/reagents

Allicin ((R, S)-diallyl disulfide-S-oxide) was purchased from 
Caymen chemical, India. Aβ peptide (Aβ1-42) was purchased 
from Abcam , India. Other chemicals such as cholesterol, ura-
nyl acetate, glycine, sodium hydroxide, ThT were purchased 
from Sigma-Aldrich (India). All reagents were prepared in 
Milli-Q water (Millipore, India).

Thioflavin T fluorescence assay

ThT assay was used to quantify amyloid formation, in which the 
fluorescence intensity remarkably increases with the degree of 
β-sheet formation.5 ThT binds specifically to Aβ fibrils and this 
produces a shift in emission spectrum, the amount of β sheet 
formed being proportional to the fluorescent signal. Aβ was dis-
solved in Milli-Q water at a concentration of 11 μM. A mixture 
of Aβ with or without allicin solution (37.5-300 µM) was then 
incubated overnight at 37°C with constant rotation. After 24 h, 
80 μL of ThT (10 μM) in glycine-NaOH buffer (pH 9.0) was 
added to each well with 20 µL of the Aβ with or without differ-
ent concentrations of allicin in 96-well micro titration black 
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Phytoconstituents of an ethanolic pod
extract of Prosopis cineraria triggers the
inhibition of HMG-CoA reductase and the
regression of atherosclerotic plaque in
hypercholesterolemic rabbits
Heera Ram1* , Noopur Jaipal1, Jaykaran Charan2, Priya Kashyap3, Suresh Kumar3, Rashmi Tripathi4,
Bhim Pratap Singh5, Chandra Nayaka Siddaiah6, Abeer Hashem7,8, Baby Tabassum9 and Elsayed Fathi Abd_Allah10

Abstract

Background: The HMG-CoA reductase is key enzyme of cholesterol biosynthesis which potentially contributes in
management of hypercholesterolemia. The present study was designed to assess the inhibitory effect of phytoconstituents
of an ethanolic extract of Prosopis cineraria pods on HMG – CoA reductase and regression potential of atherosclerotic plaque.

Methods: Healthy, adult male, albino rabbits in which hypercholesterolemia was induced by supplying the high fat diet and
a supplement of cholesterol powder with coconut oil (500mg/5ml/Day/kg body weight) for 15 days, were used as a
disease model. Phytochemical analysis of an ethanolic extract Prosopis cineraria pods was conducted using LCMS, GCMS and
FTIR analysis. Further, in-vitro, in-vivo and in-silico assessments were performed.

Results: The in-vitro assessment of HMG -CoA reductase activity indicated a 67.1 and 97.3% inhibition by the extract and a
standard drug (Pravastatin), respectively. Additionally, an in-silico evaluation was made using appropriate docking software
and results also indicated as significant interactions of the identified compounds with the target enzyme. Treatment of
rabbits with the ethanolic extract of P. cineraria pod resulted in significant (P ≤ 0.001) reductions in total cholesterol, LDL
cholesterol, VLDL cholesterol, and triglyceride. Accordingly, reductions were occurred in atherosclerotic plaque, intima and
media of aortal wall along with lumen volume of the aorta significantly increased (P ≤ 0.001).

Conclusion: It can be illustrating that the ethanolic extract of Prosopis cineraria pod contains potent bioactive
phytocompounds might be inhibit HMG – CoA reductase and have regression potential of atherosclerotic
plaque.

Keywords: HMG-CoA reductase, Hypercholesterolemia, Lipid profile, Antioxidants, Prosopis cineraria, Atherosclerosis

Introduction
Appropriate diets and dietary supplements have the potential
for use in the management of various metabolic syndromes
and their complications [1]. The fast food and/or junk food
associated with many developed countries are having a dras-
tic impact on the health of youth, as well as many adults with
insufficient exercise. These types of food are typically rich in

free fatty acids and contain a large amount of fatty sub-
stances, all of which promote diabetes, hypercholesterolemia,
cancer, and other metabolic syndromes [2]. In fact, three
metabolic syndromes, cardiovascular diseases, diabetes, and
cancer are the cause of up to 60–70% of mortality, worldwide
[3]. Hypercholesterolemia is an independent risk factor that
alone or together with the consumption of unhealthy foods
can accelerate the development of atherosclerosis and further
resulted in atherosclerotic plaque [4]. An increased gener-
ation of intracellular free radicals has also been demonstrated
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Abstract: Reactive oxygen species (ROS) and other free radicals cause oxidative damage in cells
under biotic and abiotic stress. Endophytic microorganisms reside in the internal tissues of plants
and contribute to the mitigation of such stresses by the production of antioxidant enzymes and
compounds. We hypothesized that the endophytic actinobacterium Streptomyces sp. strain DBT34,
which was previously demonstrated to have plant growth-promoting (PGP) and antimicrobial
properties, may also have a role in protecting plants against several stresses through the production
of antioxidants. The present study was designed to characterize catalase and superoxide dismutase
(SOD), two enzymes involved in the detoxification of ROS, in methanolic extracts derived from six
endophytic actinobacterial isolates obtained from the traditional medicinal plant Mirabilis jalapa.
The results of a preliminary screen indicated that Streptomyces sp. strain DBT34 was the best
overall strain and was therefore used in subsequent detailed analyses. A methanolic extract of
DBT34 exhibited significant antioxidant potential in 1,1-diphenyl-2-picrylhydrazyl (DPPH) and
2,2′-azino-bis-3-ethylbenzthiazoline-6-sulphonic acid (ABTS) assays. The cytotoxicity of DBT34
against liver hepatocellular cells (HepG2) was also determined. Results indicated that methanolic
extract of Streptomyces sp. strain DBT34 exhibited significant catalase and SOD-like activity with
158.21 U resulting in a 55.15% reduction in ROS. The IC50 values of a crude methanolic extract of
strain DBT34 on DPPH radical scavenging and ABTS radical cation decolorization were 41.5 µg/mL
and 47.8 µg/mL, respectively. Volatile compounds (VOC) were also detected in the methanolic extract
of Streptomyces sp. strain DBT34 using GC-MS analysis to correlate their presence with bioactive
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Introduction to Smart Grid 

(30/12/2019) By Dr.V. Manikandan 

“Prepare for an electric system that is cleaner and more efficient, 

reliable, resilient and responsive” – a smart grid. 

 

 

• Electric industries make the transformation from a centralized, producer-

controlled network to one that is less centralized and more consumer-

interactive.  

• This promises to change the industry’s entire business model and its 

relationship with  

 all stakeholders 

 utilities 

 regulators 

 energy service providers 

 technology and automation vendors 

 all consumers of electric power 
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• A smart grid makes this transformation possible by bringing concepts and 

technologies that enabled the internet to the utility and the electric grid. 

Concepts in Action 

• Two-way Digital Communication 

• Enabling Technologies 

• Plug-and-Play Capabilities 

• Interoperability Based on Standards, 

• Low-Cost Communication and Electronics 

Advanced Metering Infrastructure (AMI)  

• An approach to integrating consumers based upon the development of open 

standards.  

• Consumers with the ability to use electricity more efficiently 

• Utilities with the ability to detect problems on their systems and operate 

them more efficiently. 

• AMI enables consumer-friendly efficiency concepts like “Prices to Devices” 
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Fundamental Of Solar Photovoltaics 

(30/12/2019) By Dr.E.Chandira shekhran 

Photovoltaics (PV) is the conversion of light into electricity 

using semiconducting materials that exhibit the photovoltaic effect, a 

phenomenon studied in physics, photochemistry, and electrochemistry. 

PV has become the cheapest source of electrical power in regions with a 

high potential in 2020. Panel prices have dropped by the factor of 10 

within a decade. This competitiveness opens the path to a global 

transition to sustainable energy which would be required help to 

mitigate global warming. 

  

2 to meet the 1.5 degree target would be used up in 2028 if emissions 

remain on the current level. However, the use of PV as a main source 

requires energy storage systems or global distribution by High-voltage 

direct current power lines causing additional costs. 

Solar PV has specific advantages as an energy source: once installed, its 

operation generates no pollution and no greenhouse gas emissions, it 

shows simple scalability in respect of power needs and silicon has large 

availability in the Earth’s crust. 

 

https://en.wikipedia.org/wiki/Semiconducting_material
https://en.wikipedia.org/wiki/Photovoltaic_effect
https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Photochemistry
https://en.wikipedia.org/wiki/Electrochemistry
https://en.wikipedia.org/wiki/Sustainable_energy
https://en.wikipedia.org/wiki/Global_warming
https://en.wikipedia.org/wiki/SR15
https://en.wikipedia.org/wiki/Energy_storage
https://en.wikipedia.org/wiki/High-voltage_direct_current
https://en.wikipedia.org/wiki/High-voltage_direct_current
https://en.wikipedia.org/wiki/Greenhouse_gas
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Hands on Training of the Solar PV cell fabrication 

(30/12/2019)  

 

Fabrication procedure of dye-sensitized solar cells 

 
 

Materials 
 

- ITO(Indium doped Tin Oxide) glass (2 x 2 cm, 2 slides for 1 

cell)  

- Dye (Eosin Y, Eosin B, etc.)  

- Ethanol  

- TiO2 paste 
• Suspend 3.5g of TiO2 nano-powder P25 in 15ml of ethanol.  

• Sonicate it at least for 30 min.  

• Add 0.5ml of titanium(IV) tetraisopropoxide into the 

suspension.  

• Mix until the suspension is uniform. 

 

- Liquid electrolyte  

• 0.5M lithium iodide and 0.05M iodine in acetonitrile. γ-

Butyrolactone or 3-methoxypropionitrile is also 

recommended as a solvent to improve its volatility.  

- Binder clips (small, 2 pieces for 1 cell) 
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Front side (TiO2/dye electrode)  Back side (counter electrode side) 

 

Equipment 
 

- Light source (OHP, Halogen lamp, Xe lamp, etc.)  

- Cables  

- Variable resistance  

(or switchable fixed resistances 
 

ex. 50, 100, 200, 500, 800, 1k, 2k, 5k, 10k, 20k, 40k, 80k, 100k, 

200k, 400k and 800kΩ) 
 

- Voltmeter 

1. Connect solar cell, variable resistance and voltmeter with cables. 

 

2. Shine the light from the side of TiO2/dye electrode. 
 

(Note; Light intensity has to be known in advance to calculate 

power conversion efficiency. It can be measured by a 

power meter or a calibrated photodiode.) 
 

3. Set the resistance at maximum value and record voltage.  

4. Decrease the resistance and record voltage.  

5. Repeat 4 until the voltage reaches nearly zero and turn the light off.  
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6. Calculate corresponding current at each recorded point.  

I=V/R 

 

7. Plot voltage (X-axis) vs current (Y-axis).  

8. Plot voltage (X-axis) vs power (Y-axis) to find Pm.   

9. Calculate fill-factor (ff). 
 

ff = 

Im x Vm 

= 

Pm 

Isc x Voc Isc x Voc   

    

 

 

 

 

 

 

 

I-V characteristics of a typical solar cell 
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Wind Energy Conversion System 

(31/12/2019)By Dr.J.Devishree 

Wind power production has been under the main focus for the past 

decade in power production and tremendous amount of research work is 

going on renewable energy, specifically on wind power extraction. Wind 

power provides an ecofriendly power generation and helps to meet the 

national energy demand when there is a diminishing trend in terms of 

non-renewable resources. 

The wind energy conversion system (WECS) includes wind turbines, 

generators, control system, interconnection apparatus. Wind Turbines 

are mainly classified into horizontal axis wind turbines (HAWT) and 

vertical axis wind turbines (VAWT). Modern wind turbines use HAWT 

with two or three blades and operate either downwind or upwind 

configuration. This HAWT can be designed for a constant speed 

application or for the variable speed operation. Among these two types 

variable speed wind turbine has high efficiency with reduced mechanical 

stress and less noise. Variable speed turbines produce more power than 

constant speed type, comparatively, but it needs sophisticated power 

converters control equipments to provide fixed frequency and constant 

power factor  

. 
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Cyber , Physical and System Security of Smart Grid  

(31/12/2019) By Dr. M. Sangeeta  

 

Cyber: 

Cyber refers to imaginary space, which is created when the 

electronic 

devices communicate, like network of computers. 

Cyber Crime: 

Cyber Crime is nothing but where the computer used as an object 

or subject of crime. 

There are three types of hackers: 

• White 

• Black 

• Grey (W+B) 

Traditionally, power grid automation systems have been physically 

isolated from the corporate network. This has been changing, perhaps 

due to the cost effectiveness of utilizing public networks. Using public 

networks considerably increases the vulnerability of power grids to 

cyber attacks by increasing the exposure surface of these networks. 

Design Principle:- 

Three layers: 

• Power 

• Automation & Control 

• Security 

 

 Provides clear demarcation of control and security functionalities. 
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 Scalability: security performance remain unabated with increase in 

load and system volume. 

 Extendibility: able to handle any future state of power grid. 

 Can be integrated into the existing, legacy systems in a non-

intrusive fashion. 
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Plug In Hybrid Electrical Vehicles In Smart Grid 

(31/12/2019) By Dr. G. Manavlan   

The Plug-in Electric Vehicles (PEVs) are the Battery Electric 

Vehicles (BEVs) and Plug-in Hybrid Electric Vehicles (PHEVs). PEVs 

will dominate the transportation in the personal mobility mode and in the 

automobile market by 2030. Widespread adoption of PEVs brings 

potential, social and economic benefits. The focus on promoting use of 

electric vehicles in road transportation is very essential to meet the 

climate change targets and manage the ever hiking prices of fast 

depleting fossil fuels. However, there are lots of uncertainties in the 

market about the acceptability of PEVs by customers due to the capital 

and operation costs and inadequate infrastructure for charging systems. 

The penetration level in the market is not encouraging, in spite of 

incentives offered by Governments. Manufacturers are also not sure of 

the market, even though predictions are strong and attractive. Major 

manufacturers, however, are already ready with their plans to introduce 

electric vehicles to mass market. The use of PEVs has both 

technological and market issues and impacts. Series of research works 

have been reported to address the issues related to technologies and its 

impacts on political, economic, environmental, infrastructural and 

market potential aspects. Works dealing with suitable infrastructure such 

as charging stations and use of smart grids are reported. These steps are 

aimed to bring down the capital and operational costs that are 

comparable to the costing of conventional transport vehicles. The 

penetration level of PEVs in transportation will accordingly increase and 

keep the climate targets met and conserve fossil fuels for use in other 

economic segments. 

 

 

 



13 
 

Energy Storage Technologies 

(31/12/2019) By Prof. S. Elango 

 

Energy storage technologies involve the process of converting energy 

that is difficult to store to more conveniently or economically storable 

forms. A variety of energy storage systems are available and the 

efficiency of the system mainly depends upon the identification and 

implementation of the right system based on the parameters such as 

storage capacity, cost, reliability, size and lifetime.  

Another most important factor to be considered is the environmental 

impact.  

 Based on the storage period, the energy storage system can be        

classified as follows,  

 Long-term energy storage system:   

        1) Compressed air energy storage,   

        2) Battery,  

        3) Hydrogen storage.  

 Short-term energy storage system:  

1) Super capacitor,  

2) Flywheel 
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Design of solar PV system design 

(02/01/2020) By Dr. E. Chaindra Shekhar 

 

 

 

Cell: The basic photovoltaic device that is the building block for PV 

modules. 

Module: A group of PV cells connected in series and/or parallel and 

encapsulated in an environmentally protective laminate. 

Panel: A structural group of modules that is the basic building block of 

a PV array. 

Array: A group of panels that comprises the complete direct current PV 

generating unit. 

Inverter: Inverters take care of four basic tasks of power conditioning:  
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• Converting the DC power coming from the PV modules or battery  

bank to AC power  

• Ensuring that the frequency of the AC cycles is 60 cycles per second 

• Reducing voltage fluctuations  

• Ensuring that the shape of the AC wave is appropriate for the 

application, i.e. a pure sine wave for grid-connected systems 

System Components: Pre-engineered photovoltaic systems can be 

purchased that come with all the components you will need, right down 

to the nuts and bolts.  Any good dealer can size and specify systems for 

you, given a description of your site and needs.  Nevertheless, 

familiarity with system components, the different types that are 

available, and criteria for making a selection is important.    

  

Basic components of grid-connected PV systems with and without 

batteries are:    

  

• Solar photovoltaic modules  

• Array mounting racks  

• Grounding equipment  

• Combiner box  

• Surge protection (often part of the combiner box)  

• Inverter  

• Meters – system meter and kilowatt-hour meter  
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Hands On Training Of The Characteristics Of Solar 

PV Module 
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ARM and IoT Laboratory 

The Internet of Things (IoT) is a system of interrelated computing 

devices, mechanical and digital machines, objects, animals or people 

that are provided with unique identifiers (UIDs) and the ability to 

transfer data over a network without requiring human-to-human or 

human-to-computer interaction. 

An embedded system is a computer system—a combination of 

a computer processor, computer memory, and input/output peripheral 

devices—that has a dedicated function within a larger mechanical or 

electrical system. It is embedded as part of a complete device often 

including electrical or electronic hardware and mechanical parts. 

Because an embedded system typically controls physical operations of 

the machine that it is embedded within, it often has real-time 

computing constraints. Embedded systems control many devices in 

common use today. Ninety-eight percent of all microprocessors 

manufactured are used in embedded systems. 

The embedded system used in the hands-on experience was arm mbed 

LPC 1768. 
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Industrial Visit 

(4/01/2020) 

1)  Swelect Energy Ltd. 

Private solar energy park majorly used for research and development 

purpose. Plant size of 1.1MW and two types of panels are used over 

their : 

 Cadmium teloride(thin film) 

 Silicon PV(thin film) 

Plant uses solar tracking system with help of stepper motor and Solar 

irradiance meter. The plant also has a Zero Mass Water Source- 

SOURCE that machine is used to absorb moisture contains in air to 

make water to drink. 

 

2) Swathi Wind Farm 
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Demand Response Management 

Demand response is a change in the power consumption of an electric 

utility customer to better match the demand for power with the supply. 

Until recently electric energy could not be easily stored, so utilities have 

traditionally matched demand and supply by throttling the production 

rate of their power plants, taking generating units on or off line, or 

importing power from other utilities. There are limits to what can be 

achieved on the supply side, because some generating units can take a 

long time to come up to full power, some units may be very expensive to 

operate, and demand can at times be greater than the capacity of all the 

available power plants put together. Demand response seeks to adjust the 

demand for power instead of adjusting the supply. 

 

 

https://en.wikipedia.org/wiki/Electric_utility
https://en.wikipedia.org/wiki/Electric_utility
https://en.wikipedia.org/wiki/Power_plant
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Distribution System Automation 

Distribution automation (DA) optimizes a utility’s operations and 

directly improves the reliability of its distribution power system. Adding 

targeted distribution automation capabilities can be economical when 

they are an extension of your existing SCADA investments and the 

communication infrastructure. The success or failure of an automation 

program hinges on proper selection of equipment and communications 

to seamlessly integrate data into the utility control room. The key is to 

choose equipment that leverages your current assets wherever possible. 

With the latest in high speed communication technology, there has never 

been a better time for utilities to extend their automation beyond the 

substation. 
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Communication Technologies For Smart Grid 

The smart grid is a new generation of standard power distribution grid. The 

communication infrastructure is critical for the successful operation of the 

modern smart grids. The use of communication technologies ensures the 

reduction of energy consumption, optimal operation of the smart grid and 

coordination between all smart grids’ components from generation to the end 

users. The Smart Grid can be defined as an electric system that uses 

information, two-way, cyber-secure communication technologies, and 

computational intelligence in an integrated fashion across the entire spectrum 

of the energy system from the generation to the end points of consumption. 

The availability of new technologies such as distributed sensors, two-way 

secure communications, advanced software for data management, and 

intelligent and autonomous controllers have opened up new opportunities for 

changing the energy system. The main objective is to develop a measurement 

science toward communication networking with the specific aim of 

strengthening modeling capabilities and determining the potential impact on 

critical infrastructure.  
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Protection In Smart Grid 

The smart grid brings opportunities and challenges to the power system 

protection and control. Fast advancement in communication and 

measurement techniques accelerates the development of wide-area 

protection, based on the wide-area measurement system. Smart 

microgrid is essential in modern power systems to supply electrical 

energy in abnormal conditions and ensure the continuity of power 

throughout the day under islanded mode. It is the simple power grid 

integrated with renewable energy sources, power modulators, and 

modern communication systems. This work is concentrated with various 

faults occurred in microgrid and its protection with digital relays. Smart 

Microgrid uses Solar and wind energy systems combined with AC grid 

and supplies energy via transmission and distribution network. On grid 

solar inverter is used to convert solar power in to AC power required for 

grid connection.  
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AI And ML In Smart Grid 

 

In recent years, there is a rush in Artificial Intelligence (AI)  research to  

produce practical solutions for the Smart Grid, the anticipated new 

generation of energy (primarily electricity) networks that will be able to 

make efficient use of renewable energy sources, support real time and 

efficient demand response, as well as the large-scale deployment of 

electric vehicles (EVs). AI techniques and methodologies can be 

instrumental in addressing sustainability problems, for example to 

increase the efficiency and effectiveness of the way we manage and 

allocate our natural and societal resources. The drive to use AI for the 

Smart Grid has in turn led to novel questions and challenges for AI 

research, and to the realization that only the cross-fertilization of ideas 

and mixing of various techniques originating in different (sub-)fields can 

lead to the Holy Grail of an electricity Grid that takes full advantage of 

AI technologies to deliver power that is  at  the  same time “green”,  

stable,  affordable, and accessible  to  all. This Special Issue brings 

together research questions and approaches originating in different (sub-

)fields – such as multiagent systems, machine learning, optimization, 

and statistics. As such, it provides an overview of a broad spectrum of 

ongoing Smart Grid research. 
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Data Analytics In Smart Grid 

Data analytics are now playing a more important role in the modern 

industrial systems. Driven by the development of information and 

communication technology, an information layer is now added to the 

conventional electricity transmission and distribution network for data 

collection, storage and analysis with the help of wide installation of 

smart meters and sensors.  

With the fast development of digital technology and cloud computing, 

more and more data are produced through digital equipment and sensors, 

such as smart phones, computers, advanced measuring infrastructures, 

etc., as well as through human activities and communications. For 

instance, the size of data on the internet is now measured in exabytes 

(1018) and zettabytes (1021) . Rational, effective and efficient analysis 

of these data brings huge value and benefit to our daily life and company 

activities. However, the collected data are mounting at an exponential 

growth, and the structure of them is also becoming much more 

complicated. The processing and analysis method of these large volume 

data is a new challenge but opportunity at the beginning of this century 

with the concept of “big data” 
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Conclusion 

Because of the potential importance of smart grid, this comprehensive 

survey explores the technologies used in smart gird. We have studied the 

main smart grid projects/programs/trials and three major technical 

systems smart grid: intelligent system infrastructure, intelligent 

management system, and intelligent protection system. We have 

outlined challenges and future research lines worth exploring for each of 

these three systems.  

We divided further intelligent infrastructure into three subsystems: 

intelligent power subsystem, the subsystem of intelligent information, 

and intelligent communication subsystem. For intelligent energy 

subsystem, we have reviewed the work of generation, transmission, and 

distribution. We have also described two important new paradigms of 

the grid: microgrid and G2V/V2G. For the subsystem of intelligent 

information, we reviewed the work in the measurement information, 

measurement and management. For intelligent communication 

subsystem, we reviewed the wireless communication technologies and 

cable and communication management from end to end. 
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Introduction
Alzheimer’s disease (AD), a progressive and irreversible neuro-
degenerative disorder, accounts for more than 80% cases of 
dementia in elderly people. Worldwide, 47 million patients 
estimated to be suffering from AD at present, and this number 
is expected to increase up to more than 130 million by 2050.1 
The present therapies are unlikely to mitigate AD, as they are 
focused on single specific drug target, that is, cholinesterase 
inhibitors. Alzheimer’s disease is a complex multifactorial etio-
pathology, which includes depositions of amyloid β (Aβ) pro-
tein aggregates in the central nervous system (CNS).2 These 
aggregates are formed by mis-cleavage of amyloid precursor 
protein (APP) that results in sticky insoluble peptide frag-
ments called Aβ fibrils, mostly consisting of oligomers that get 
deposited extracellularly on cerebrovascular space.3 Amyloid β 
fibrils are mainly of 2 types depending on the C-terminal 
cleavage pattern of APP. Amyloid β 40 is the most prevalent 
form but Aβ42 is more neurotoxic hydrophobic form of Aβ, as 
it has faster aggregation kinetics.4 Amyloid β 42 plaque forma-
tion causes neuronal cell damage and also increases oxidative 
stress in the CNS. As the AD progresses Aβ fibrillation accel-
erates on binding to AChE.5 In the later stages of AD, there is 

an established direct correlation between Aβ aggregation and 
oxidative stress due to accumulation of reactive oxygen species 
(ROS).6 In addition, Aβ fibrils have affinity to reduce redox-
active metals and consequently lead to the formation of hydro-
gen peroxide and oxidized Aβ.7 Therefore, compounds that 
could inhibit cholinesterase, having antioxidant potential and 
prevent aggregation of Aβ peptide could be used for therapeu-
tic intervention. Current treatment only provides symptomatic 
relief. Presently, there is an urgent need to discover novel drug 
compounds that could have disease-modifying effects with 
negligible side effects. Considering this, the current study was 
undertaken to evaluate multitarget-directed ligand potential 
(MTDL) of natural compound scopoletin, an isolated cou-
marin class of compound, from A. speciosa roots.

A. speciosa or vridhadaraka meaning antiaging, has been 
mentioned in Ayurvedic material medica for its medicinal 
properties such as rheumatism, hepatoprotective, immu-
nomodulatory, antioxidant, anti-inflammatory activity, and 
neurological disorders.8,9 The identified compound in this 
study, scopoletin (6-methoxy-7-hydroxycoumarin) is a phyto-
alexin, low molecular weight compounds that are biosynthe-
sized in response to microbial attack over the plant. Scopoletin 
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ABSTRACT: Alzheimer’s disease (AD) is characterized by depositions of amyloid β (Aβ) peptides aggregates resulting in plaques formation in 
the central nervous system (CNS). This study evaluates the disease-modifying potential of scopoletin against multiple factors associated with 
AD such as cholinesterase enzymes, Aβ peptides, and neuroprotective properties against Aβ- and H2O2-induced cytotoxicity under in vitro con-
ditions. Scopoletin was identified and quantified using UPLC-QTOF (ultra-high performance liquid chromatography-quadrupole time-of-flight) 
and high-performance liquid chromatography (HPLC), respectively. The antiamyloidogenic potential was evaluated by thioflavin T and congo 
red binding assay. Inhibition of key enzymes, that is, acetylcholinesterase and butyrylcholinesterase, was investigated by Ellman’s assay. UPLC-
QTOF analysis showed that most abundant phytoconstituent present in Argyreia speciosa hydroalcoholic root extract was scopoletin followed by 
festuclavine and ergometrine. Scopoletin was further quantified using novel reverse phase (RP)-HPLC method developed in this study. The neu-
roprotective potential of scopoletin was found to be 69% against Aβ42-induced neurotoxicity and 73% against H2O2-induced cytotoxicity in PC12 
cell culture at 40 μM final concentration. At the same concentration, scopoletin inhibited Aβ42 fibril formation up to 57%. The IC50 concentration 
for AChE and BuChE enzyme inhibition by scopoletin was 5.34 and 9.11 μM, respectively. The antiaggregation and enzyme inhibition results 
were complemented with strong molecular interactions of scopoletin with target proteins validated by in silico molecular docking analysis. Based 
on this study, it can be concluded that scopoletin can be used as a lead for amelioration of symptoms and disease-modifying effects in AD.
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New Delhi-110001 

Phone: 011-23271839 
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Subject:-Approval of the Project Proposal entitled "Survey, Inventorisation, Documentation, Propagation and Conservation of rare, endangered and threatened medicinal plants of Arid and Semi Arid Regions" for the yeear 2019-20-reg. 
Sir, 

The undersigned is directed to refer to the project proposal entitled "Survey, Inventorisation, Documentation, Propagation and Conservation of rare, endangered and threatened medicinal plants of Arid and Semi-Arid Regions" and to say that the project was recommended in the 60 PSC meeting held on 27-28" September, 2019 and approved by the 75" SFC held on 5" December, 2019 at the total cost of Rs. 48.79 lakhs for 3 years. The total budget approved for SFC AFRI, Jodhpur of Rs. 24.48 lakhs and budget approved by SFC JNV, University, Jodhpur for Rs.24.31 lakhs. 

The financial break-up of the Grant-in-aid as approved by the 74 SFC is as below: 
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bySFC AFRI, Jodhpur| JNV, University 

Budget approved bySFC Components 

Non-recurring 
Manpower(JRF -01, Field assistant- 
01) 
Consumables 

Jodhpur 
3.50 
16.62 

1.20 
16.62 

1.50 0.75 Travel 
Contingency (5%) 
Overhead (5%) 

3.00 
1.05 1.50 

0.95 
0.99 
24.3 

Contg. 

1.11 
Total 24.48 
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Detais of Installments will be as follows 
Installment 2nd Installment 

(Rs. In lakhs) 
3installment 

Total amount 

AFRI, Jodhpur 
Rs. 24.48 lakhs 

JNV, University 
Jodhpur 

Rs.24.31 lakhs 

Rs.8.96 lakhs 
Rs. 7.76 lakhs 

Rs. 7.76 lakhs 

Rs. 10.44 lakhs 
Rs. 6.94 lakhs 

Rs. 6.93 lakhs 

dre 
requested to submit the duly flled up Performa of Agency Details (COpy 

enciosed) tor transfering the grant-in-aid through RTGS mode & for online monitoring or tne 

project along with the documents indicated, below 

.re-receipt of 1s installment of Rs. 8.96 lakhs in favour of AFRI, Jodhpur and, Ks. 

O.44 akns in favour JNV, University, Jodhpur duly signed, on Rs. 1/- revenue 

stamp affixed. 
. A certificate stating that institute organization is not involved in any proceeOng 

relating to the account or conduct for any of its office bearers. 

3. An undertaking that the terms and conditions of the grant are acceptable to the college 

organizations. 
4 A certiffed copies duly authenticated by a Gazetted Officer of the documents showing 

the Constitution of the governing Body or Managing Committee responsible tor the 

running of the organization and thae the persons signing the agreement are authorized 

to operate upon and bind the funds of organizations /Institute. 

5. A certificate that the organization has not received any grant from State or Central 

Govt. or from any other.agency for the same proposal. 

6. An agreement on Rs. 100/- stamp paper duly executed & signed in the prescribed 

Perfoma. 

Note: Format copies for Agency Details and S. No. 1, 5 & 6 are attached for convenience. 

Rest of the certificates/undertaking at S. No 2 to 4 shall be submitted by the grantee. 
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ABOUT THE INSTITUTION OF ENGINEERS (INDIA)

The Institution of Engineers (India) or IEI is the largest multidisciplinary professional body that encompasses 

15 engineering disciplines and gives engineers a global platform for sharing professional interest. IEI has 

membership strength of above 0.8 million. Established in 1920, with its headquarter at 8 Gokhale Road, Kolkata 

700020, India, IEI   has served the engineering fraternity close to a century. During this period of time, IEI has 

been inextricably linked with the history of modern-day engineering. In 1935, IEI was incorporated by Royal 

Charter and remains the only professional body in India which has been accorded this honour. Today, its quest 

for professional excellence has given it a place of pride in almost every prestigious and relevant organization 

across the globe. It provides a vast array of technical, professional and supporting services to the Government, 

Industries, Academia and the Engineering fraternity, operating through its 125 Centres located across the 

country and six overseas chapters.

Besides, IEI has bilateral agreements with about 31 international bodies and membership of another eight 

international bodies of the developed nations across the globe. Being recognized as a Scientific and Industrial 

Research Organization (SIRO) by the Department of Scientific and Industrial Research, Ministry of Science and 

Technology, Government of India, IEI promotes the cause of research and development by providing Grant-in-

Aid support to undergraduate, postgraduate students and PhD Research Scholars of Engineering Institutions 

and Universities. IEI in collaboration with Springer regularly publishes peer reviewed International Journals in 

five series, namely, Series A, Series B, Series C, Series D and Series E covering 15 engineering disciplines. All 

these Journals are SCOPUS Indexed and UGC-CARE listed.

For further details, please visit: www.ieindia.org

About the Convention

Electrical power systems have been traditionally designed taking energy from high voltage level and 

distributing it to lower voltage level networks. There are large generation units connected to transmission 

networks. But in the past few years a trend has been established wherein many small generators are connected 

to the distribution networks. However, future electricity systems will require massive deployment of 

distributed energy resources (DER), especially distributed generation (DG) based on renewable energy sources 

(RES). Efficient integration of this distributed generation requires network innovations. A development of 

active distribution network management, from centralized to more distributed system management, is 

needed. Information, communication, and control infrastructures will be needed with increasing complexity of 

system management. Therefore, there is a need to have deliberations on many issues specially the challenges 

and current trends associated with future electricity system. 

For further details, please visit: www.ncefes2021.in

Aim of the Convention

The NCEFES 2021 aims to bring the researchers, academicians, industry, and government personnel together 

to share and discuss the various aspects of future electricity system. The convention will witness multiple 

eminent keynote speakers from academia and industry from all over the world along with the presentation of 

accepted peer-reviewed articles. The after-conference proceeding of the NCEFES 2021 will be published in 

Springer Book Series.



Call for Papers

Prospective authors are invited to submit their manuscripts reporting original research and recent 

developments in the topics related to the convention. Paper submission will be through easychair  Prospective 

authors can upload the soft copy of their manuscript after registering at easychair. The papers will be peer 

reviewed and only the accepted papers will be considered for presentation during the convention and 

publication in the proceedings. Acceptance of a full-length submission is strictly based on the reviewers' 

comments. Paper Presentation will be carried out in online Mode and Physical Mode.

All submissions need to be submitted through the easychair using the link: 

 https://easychair.org/conferences/?conf=ncefes2021 

At least one of the authors of an accepted paper needs to register for the convention and to present the paper 

through online/physical mode presentation. All manuscript should be prepared in the Springer's Book Chapter 

template. The template is available at www.ncefes2021.in

The topics covered (but are not limited to) in the convention are as follows:

Ÿ Distributed generation and Power Quality

Ÿ Smart micro grid

Ÿ Self-Healing Wide-Area Protection and Islanding

Ÿ Environmental issues

Ÿ Application of Machine Learning in Power Systems

Ÿ Internet of Things (IOT)

Ÿ Reactive Power Control and Pricing

Ÿ Integration of Communication Technology

Ÿ Renewable energy/Alternative Energy

Ÿ Advanced monitoring and novel control strategies

Ÿ Regulatory issues including various barriers

Ÿ Ancillary services and metering

Ÿ Load Forecasting

Ÿ Future Electricity Systems

Ÿ Provision of Scada in Transmission and Distribution

Ÿ FACTs Controller

Ÿ Reliability of distributed energy systems

Ÿ Real time simulation and contingencies analysis

Ÿ Standards (IEEE 1547, UL-1741, etc.)

Ÿ Economic benefits



                                                                                                                           

Ÿ Data Acqisition

Ÿ Security Concerns

Ÿ Sustainable Development and Renewable Energy

Ÿ Energy Conservation

COPYRIGHT

The papers will be considered for possible publication on the understanding that these have not been 

submitted to any other publisher. The copyright of papers accepted for publication lies with The Institution of 

Engineers (India) and reproduction of the papers or any part thereof is not allowed without the permission of 

the Institution. Contributors are required to sign a Declaration Form as enclosed to this effect while submitting 

their papers. As per Bye-Law 118 of IEI, Copyright of each paper published in Institution Journals or 

Proceedings in full or in Abstract at its Centers shall lie with the Institution.

Address for Correspondence :

The Honorary Secretary
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Jodhpur Local Centre

Gaurav Path, Jodhpur 342011,
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Ph.: 0291-2432708

E-mailL Jodhpurlc@ieindia.org

For any clarification please contact :

E-mail : ncefes2021@gmail.com
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R E S E A RCH ART I C L E

The interaction capabilities of phytoconstituents of ethanolic
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Abstract

The aim of this study was to evaluate hypocholesterolemic potential of phytocon-

stituents of ethanolic seed extract of cumin (Cuminum cyminum L.) by assessments

of interaction capabilities with 3-hydroxy-3-methyl-glutaryl-coenzyme A reductase

(HMG-CoA) reductase through in vivo and in silico assessments along with screening

of phytoconstituents of the test extract. The phytoconstituents of the test extractwere

identified byGas chromatography-mass spectrometry (GC-MS)/MS examinations. The

hypercholesterolemic rabbit animalmodelwasused for in vivo study and further exam-

ined the lipid profile and atherogenic indices. The treatments of the test extract and

standard drug (atorvastatin) caused significant reductions in dyslipidemia indices, that

is, atherogenic indexof plasma (AIP), Casteli Risk Index-I (CRI-I), CRI-II andatherogenic

coefficient (AC). Accordingly, the molecular docking showed significant interactions

between the cuminaldehyde and HMG-CoA reductase compared to the other phyto-

constituents. Further, molecular dynamics (MD) validated the interaction capabilities

through assessments of N-Substance, V-Volume, T-Temperature (NVT), N-Substance,

P-Pressure, T-Temperature (NPT), Root Mean Score Deviation (RSMD), Root Mean

Score Fluctuation (RSMF), radius of gyration, system density, and potential energy

alongwith locality assessment of complex interactions evaluated by angle distribution,

average angle interaction, free energy of solvation, and solvent accessible surface area

(SASA). Subsequently, the absorption, distribution, metabolism, excretion and toxicity

(ADMET) predictions revealed the druggability and bioavailability criteria of the lead-

ing identified compounds. On the basis of results obtained, it can be concluded that

small phytochemical molecules of test extract of cumin (Cuminum cyminum L.) have

capabilities to inhibit theHMG-CoAreductase andameliorate thedyslipidemia indices.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.
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sity, Fujian Agriculture and Forestry University

Food Frontiers. 2021;1–16. wileyonlinelibrary.com/journal/fft2 1

mailto:hr.zo@jnvu.edu.in
mailto:baradhr@gmail.com
http://creativecommons.org/licenses/by/4.0/
https://wileyonlinelibrary.com/journal/fft2




Dr. Archana Bohra Gupta

CERTIFICATE
International Conference on 

INNOVATIVE TECHNOLOGIES FOR CLEAN AND SUSTAINABLE DEVELOPMENT

This is to certify that 

www.nitttrchd.ac.inwww.chitkarauniversity.edu.in

Dr. Sanjay K. Sharma
Prof., Civil Engg. Dept.
NITTTR, Chandigarh

Prof. (Dr.) Varinder S. Kanwar
Vice Chancellor

Chitkara University, HP

for valuable contributions in reviewing extended research papers for the

International Conference on INNOVATIVE TECHNOLOGIES FOR CLEAN AND SUSTAINABLE 

DEVELOPMENT 

held on October 14-15, 2021 which was organized by

Chitkara University, Himachal Pradesh and NITTTR, Chandigarh.













Downregulation of Candidate Gene
Expression and Neuroprotection by
Piperine in Streptozotocin-Induced
Hyperglycemia and Memory
Impairment in Rats
Suresh Kumar1*, Suman Chowdhury1, Ajay Razdan1, Deepa Kumari 1, Ram Singh Purty1,
Heera Ram2, Pramod Kumar2, Prasunpriya Nayak3 and Sunil Dutt Shukla4
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There is accumulating evidence showing that hyperglycemia conditions like diabetes
possess a greater risk of impairment to the neuronal system because high glucose levels
exacerbate oxidative stress, accumulation of amyloid-beta peptides, and mitochondrial
dysfunction, and impair cognitive functions and cause neurodegeneration conditions like
Alzheimer’s diseases. Due to the extensive focus on pharmacological intervention to
prevent neuronal cells’ impairment induced by hyperglycemia, the underlying molecular
mechanism that links between Diabetes and Alzheimer’s is still lacking. Given this, the
present study aimed to evaluate the protective effect of piperine on streptozotocin (STZ)
induced hyperglycemia and candidate gene expression. In the present study, rats were
divided into four groups: control (Vehicle only), diabetic control (STZ only), piperine treated
(20 mg/kg day, i.p), and sitagliptin (Positive control) treated. The memory function was
assessed by Morris water maze and probe test. After treatment, biochemical parameters
such as HOMA index and lipid profile were estimated in the serum, whereas histopathology
was evaluated in pancreatic and brain tissue samples. Gene expression studies were done
by real-time PCR technique. Present data indicated that piperine caused significant
memory improvement as compared to diabetic (STZ) control. The assessment of
HOMA indices in serum samples showed that piperine and sitagliptin (positive control,
PC) caused significant alterations of insulin resistance, β cell function, and insulin sensitivity.
Assessment of brain and pancreas histopathology shows significant improvement in tissue
architecture in piperine and sitagliptin treated groups compared to diabetic control. The
gene expression profile in brain tissue shows significantly reduced BACE1, PSEN1,
APAF1, CASPASE3, and CATALASE genes in the piperine and sitagliptin (PC) treated
groups compared to Diabetic (STZ) control. The present study demonstrated that piperine
not only improves memory in diabetic rats but also reduces the expression of specific AD-
related genes that can help design a novel strategy for therapeutic intervention at the
molecular level.
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I Jai Narain Vyas University, Jodhpur 
(Development Section) 

NO.JNVU/Dev./2022/ :JOcS°} 
Dibyayan Deb 
Project Scientist -I 
NER-BPMC 
Department of Biotechnology 
National Productivity Council (NPC)Building 
Ground Floor,5-6 Institutional Area 
Lodhi Road, New Delhi - 110003 
Contact No. +91-1124665100 

Dated : / / ' .J- r Z---:2.-

Sub: Submission of Memorandum of Agreement (MOA) as well as and terms 
& conditions of the grant received under DBT LEGUMS PROJECTS. 

Sir/Madam, 

Please find enclose herewith the Memorandum of Agreement and Terms & 
Conditions of the grant received from DBT Multi-institutional Legume network 
research project entitled " Exploration of native legumes and characterization of 
associated nitrogen fixing microsymbionts in North -Eastern India for 
development of biofertilizers (Ref. No. BT/PR28594/NER/95/l 496/2018)" for 
your favourable consideration. 

Yours~ y, 

Assistant Registrar 
Enclosed: As above 
NO.JNVU/Dev./2022/ Dated: 
Copy forwarded to the following for info1mation and necessary action. 

1. The Head, Department of Botany, J.N. Vyas University, Jodhpur 
2. Dr. Nisha Tak, Department of Botany, J.N. Vyas University, Jodhpur 

Assist~ istrar 
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I ' . ''-,;:}\ MEMORANDUM OF AGREEMENT I - ,, \ ~1 \ . 

This MEM0MND'.tF~~jOF AGREEMENT is made on this The 2°d day of May of 
i rlvo Thou~~d an~ Twenty two BY AND BETWEEN President of India, acting 
· through, Adv~ r, Dep~ment of Biotechnology, Ministry of Science and Technology, 
G! vernment' ofAna'1( New Delhi, hereinafter referred to as the 'DBT' (which 

·expressipn wtl~ss eX:cluded b¥ or repugnant to the subject shall mean and include its 
sul cessor:fo-affi•c( and assigns) ofthe ONE PART; · _ 

AND 
Jal Narain Vyas University (JNvu), Jodhpur, is a State University constituted · 
unaer section 2 (f) & 12B of the UGC A.ct, 1956; having its registered offic~ in/at . 
Rtiidency Road, · Jodhpur hereinafter referred to as 'JNVU' Jodhpur (which 
e~pression shall where the context so admits include its successors and permitted 
assigns) of the OTHER PART; . 

I 
WHEREAS DBT being desirous of Agricultural Biotechnology (area of research to 

be l iven) decided to support a project submitted by PI Dr. Nisha Tak, Department 
of Botany, J.N.Vyas University, Jodhpur for the attainment of the objectives, 

. hereinafter described in the Annexure I annexed hereto; 

,~ 
Dr. NISHA TAK 
~rlnclpal Investigator 
DBT (NER-BPMC) LEGUM£S PROJECT 
S.No. BT/PR28594/NER/~5/1496/2018 

COUNTER Siu1%:o 

"£~AR . 
~•I Narein Vyas Unjv•,llt; 

JODHPUB (Bal,} 

l 



- -- - - - - . .. + _ _ -· · 
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• 

• 

This Memorandum of Agreement {MoA) defines the role and responsibilities of the 

participating agencies, monitoring and other · matters related to the Exploration of 

· native legumes and characterization of associated nitrogen fIX.ing 

microsymbionts in · North-Eastern India for development of biofertilizers" (Title 

of project) 

NOW THE PARTIES HERETO AGREE AS FOLLOWS:-

1.0. ROLE OF DEPARTMENT OF BIOTECHNOLOGY, NEW DELffi 

To provide funds to the extent of Rs. 48100,480/- (Rupees Forty eight lakhs and 

four_ hundred eighty) over a period of Three years from the date of sanction of the 

project, to Department of Botany, Jai Narain Vyas University, Jodhpur for 
. . 

undertaking activities as detailed in Annexure I. Details of the funds to be provided 

are given in Annexure II. 

2.0. ROLE OF DEPARTMENT OF BOTANY, JAi NARAIN VYAS 

UNIVERSITY, JODHPUR (Institute/NGO) . 

2.1. To provide their contribution of Nil for 3 years from date of sanction of the 

project as detailed in Annexure - II. (if a jointly supported project) . . 

2.2. To provide existing facilities as mentioned in the project document. 

2.3.. To be responsible for accomplishing objectives identified and activities listed. 

2.4. To allow the Scientists authorized by DBT to work with the Research & 

Development team of the center in ·a11 stages of process development and 

production. 

2.5. To recruit all scientific and non-scientific staff as sanctioned by DBT. 

2.6. To prepare and submit all peripdical reports and other documents that would 

be required by DBT. 

G;&--
Dr. NISHA TAK 
Principa l Investigator 
OBT (NER-BPMC) LEGU MES PROJECT 
S.No. BT/PR28594/NER/95/1496/2018 

COllN'rnR Sif::irf13f} 

. RED RAR 
Ill NiJrain Vyas Un11, 8 13i,r 

J ODHPUR (Raj .) 

2 



• 

2. 7. To maintain a separate audit head of account for the grants received from DBT 

for the project. 

2.8. To submit an annual audited statement of expenditure incurred under the 

project. 

2.9. To ensure effective utilization of the grant given by DBT for the purpose for 

which it was granted and to ensure timely progress of project work. 

2.10. The manpower, both scientific and non-scientific, recruited shall be purely on 

contractual terms & conditions such 'that the contract for engagement of the 

manpower shall run concurrently with the said project period only. 

3.0 DURATION OF PROJECT 

3.1 Duration of project shall be three (3) years from the date the Project has been 

sanctioned by DBT . 

4.0 . RIGHTS OF OWNERSHIP/fECHNOLOGY TRANSFER AND 

UTILIZATION 

4.1 The know-how generated from the project by Project Pl will be the joint 

property of JNVU, Jodhpur and DBT, Government of India. It shall be the 

responsibility of both to take necessary action for protection of the intellectual 

property arising out of the PROJECT through proper instruments, such as, 

patents, copy rights, etc. 

4.2 The know-how developed may be transferred to other entrepreneurs on a n.on-

• exclusive basis on such terms and conditions as may be determined by DBT. 

4.3 All the assets including the equipment and produce acquired will be the 

property of DBT and shall not be utilized for purposes other than those for 

which the grant has been sanctioned. The rights of Ownershipffechnology 

and Utilization under this MoA shall not be transferred to any other party 

without prior approval in writing ofDBT. 

Dr. NISHA TAK 
Principal Investigato r 
DBT (NER-BPMC) LEGUMES PROJECT 
S.No. BT/PR28594/NER/95/1496/2018 

COUNT.EI' SIGNED 

REC!TRAff 
d1J/ Narain Vvns UniverJlr, 

.10 0/dPUR (RBi,) 

3 



4.4 It shall be the responsibility of PI, Department of Botany, JNVU to ensure 

that support of DBT is suitably acknowledged in the publications (papers, 

reports, etc.) arising out of the PROJECT. 

5. SECRECY 

It is hereby agreed that the participating agencies · shall keep information and data 

collected completely secret provided that the right to transfer the technology shall rest 

with the DBT. 

6. MONITORING 

6.1 The progress of implementation of the project and proper utilization of grant 

shall be reviewed by the DBT and by the Monitoring Committee set up by 

DBT. 

6.2 The periodic progress of physical achievements and the utilization of funds, 

• statement of expenditure shall be evaluated by the Monitoring Committee. 

6.3 The Comptroller and Auditor General of India, at his discretion shall have the 

right of access to the books and accounts of JNVU, Jodhpur for the grants 

received from DBT for this project. 

6.4 The DBT may terminate the grant at any stage if it is convinced that the grant 

has not been properly utilized or appropriate progress has not been made. In 

the event, DBT terminates the grant, JNVU, Jodhpur shall hand over all 

documents including technical details and equipment purchased related to the 

t project. 

7.0 DURATION OF MEMORANDUM OF AGREEMENT 

This MoA will remain inforce for the duration of the project and until all claims are 

settled between DBT and JNVU, Jodhpur 

8.0 ARBITRATION 

In the event of any question, dispute . or difference whatsoever arising between the 

. parties to this Agreement out of or relating to the construction, meaning, scope, . 

GJ½-
Dr. NISHA TAK 
f'rincipal Investigator 
DBT (NER-BPMC) LEGUMES PROJECT 
S.No. BT/PR28594/NER/95/1496/2018 

COUNTER SIGNED 

ltE~RAR 
· ,Jill Narain Vyas U11ivdro ;,.,, 

,/O ~h'PIJ/1 ( n., .. : J 

4 



operation or effect of this A greement or the validity of the breach thereof shall be 

referred to an Arbitrator to b · d b e appomte Y mutual consent of both the parties herein. 

If the parties cannot agree on th • • . e appomtment of the Arbitrator within a period of one 

month from the notificati b · · on Y one party to the other of existence of such dispute, · 

· then the Arbitrator shall be nominated by the Secretary, Department of Legal Affairs, · 

Ministry of Law & Justice, Government of India. The provisions of the Arbitration 

and Conciliation Act, 1996 will be applicable and the award made thereunder shall be 

final and binding upon the parties hereto, subject to iegal remedies available under the 

law. Such differences shall be deemed to be a submission to arbitration under the 

Indian Arbitration and Conciliation Act, 1996, or of any modifications or 

reenactments thereof. 

9.0. GOVERNING LAW 

· This Contract shall be governed by the Law oflndia for the time being in force. 

IN WITNESS WHEREOF the parties hereto have signed, sealed and delivered this 

Agreement on the day, month and year first apove written in presence of: 

Witnesses: 
Signed by ----------------------------

---------------------------------------
l. 

(Designation) 

2. 
For and on behalf of The President of India 

Witnesses: {w.1/ . 
Or. NISHA TAK 
Principa l Investigator 

l. 

DBT (NER-BPMCl LEGUMES PROJECT 
S. No. BT/PR28594/NER/95/l 496/2018 

COUNTER SIGNED 

Signed by ----------------------------

----------Rl?S'FJrAR----------------
Jel N arain Vyas Univers/lJ 

~~~j.J 2. i . For an~ on behalf of Jal Narain Vyas Un!Versity (JNVU), Jodhpur 
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Efficacy of Small Molecule Phytochemicals of Petroleum 

Ether Pod Extract of Prosopis cineraria (L.) Druce on 

HMG-CoA Reductase and Biomarker Indices of 

Lipoproteins: In-vitro, In-vivo and In-silico Study 

Heera Ram 1,* , Noopur Jaipal 1, Jaykaran Charan2, Priya Kashyap 3, Suresh Kumar 3 

1 Department of Zoology, Jai Narain Vyas University, Jodhpur (Rajasthan)-342001, India 
2 Department of Pharmacology, All India Institute of Medical Sciences, India  
3 University School of Biotechnology, Guru Gobind Singh Indraprastha University, Dwarka, Sector 16C New Delhi, India 
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Scopus Author ID: 21234209400 
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Abstract: The assigned goals of the study were examined to HMG-CoA reductase inhibition and 

antioxidants potential of the small molecule phytochemicals of petroleum ether pod extract of Prosopis 

cineraria (L.) Druce by in-vitro, in-vivo, and in-silico assessments. The phytochemical fingerprinting 

of the extract was done by LC-MS analysis, and compounds were identified using mass hunter software. 

In-vitro HMG-CoA reductase assay performed by sigma Aldrich kit. According, in-vivo investigations 

were conducted by using a hypercholesterolemic rabbit animal model. Further, in-silico analyses of 

molecular docking and ADMET were conducted by standard protocol. The leading identified 

compounds, i.e., prosogerin-A, luteolin, and gallic acid, were docked with the target enzyme of HMG-

CoA reductase, which demonstrated significant binding energies up to -7.2 to 8.1(Kcal/mol). 

Subsequently, the ADMET predictions revealed druggability and ideal pharmacokinetics profile. 

Accordingly, the in-vitro HMG-CoA reductase inhibition assay was showed 53.1% inhibition capability 

of the test extract. The in-vivo investigation shown that the test extract caused significant reductions in 

the atherogenic index (log (Total cholesterol/triglyceride), Castelli risk index-I (CRI-I), and Castelli 

risk -II(CRI-II) along with lipid profile and antioxidants levels. It can be concluded that small-molecule 

phytochemicals such as Prosogerin A, Luteolin, Gallic acid are present in petroleum ether pod extract 

of Prosopis cineraria (L.) Druce possesses the capability to subside hypercholesterolemia and 

ameliorations in biomarker lipoproteins indices through HMG-CoA reductase inhibition and 

antioxidant potential.  

Keywords: hypercholesterolemia; HMG-CoA reductase; lipoprotein indices; small molecule 

phytochemicals; lipoprotein indices; molecular docking. 

© 2021 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative 

Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 

1. Introduction 

The natural products can ameliorate several metabolic disorders by synchronizing 

several phytochemicals in this herbal extract. The scientific explanation regarding therapeutic 

efficacy is limited due to their solubility and bioavailability at target sites[1,2]. Accordingly, 

the different extracts of the same plant present variable efficacy due to the different solubility 

shown by various phytochemicals. The solubility of phytochemicals depends on the functional 

groups' polarity or availability, which indicates the reactivity of the compounds or groups of 

compounds (extracts)[3,4]. Accordingly, the traditional medicines and the Ayurvedic 

https://biointerfaceresearch.com/
https://biointerfaceresearch.com/
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ABSTRACT 
The recent study was aimed to investigate in-vitro and in-silico determinations of the 3-hydroxy-3-methyl-glutaryl-
coenzyme A reductase [HMG-CoA reductase (HMGCR)] inhibition potential of the caffeic acid. The in-vitro assay 
shown the IC50 values of caffeic acid and pravastatin by 10.162 µM and 40.6 nM which performed up to 83.29% 
and 85.83% inhibition of HMGCR, respectively. Consequently, the kinetics of inhibition of HMGCR showed 
significant values of Km and Vmax of the caffeic acid (0.360198 ± 0.04251; 11.8% and 91.0863 ± 1.65; 1.811%) and 
pravastatin (10.325 ± 0.9372) [9.077%; 94.2661 ± 2.458 (2.607%)]. Consequently, the molecular docking revealed 
significant binding energy, bond length, and H-boding of caffeic acid with target enzyme of HMGCR. Accordingly, 
the interactions of protein–ligand complexes under cytosolic conditions were validated through root mean score 
fluctuation of molecular dynamics. Subsequently, the gastrointestinal absorption authenticated by the BOILED egg 
prediction is further validated by Absorption, Distribution, Metabolism, Excretion, And Toxicity (ADMET) assays 
and iLogP value. The drug likeness values of caffeic acid and pravastatin were found suitable as per the five rules 
of the Lipinski. Supportively, the toxicity profiles of the caffeic acid and pravastatin was made by the ProTox-II 
web server. Hence, it can be concluded that caffeic acid has the capabilities to inhibit HMGCR which provides the 
hypocholesterolemic potential.

INTRODUCTION
Voluminous data of the literature illustrated that the diet 

ingredients of fruit, vegetables, and plant parts having capabilities 
to manage hypercholesterolemia by the existing potent bioactive 
phytocompounds such as polyphenol, terpenoids, flavonoids, 
and alkaloids (Rastogi et al., 2016). In a similar context, caffeic 
acid is a metabolite of hydroxycinnamate of the non-flavonoids 
phenolic acid mostly obtained from edible fruits, vegetables, 

herbs, and stress climatic plants which are used in therapeutics of 
numerous ailments. This also exhibits numerous processed dietary 
sources because of antioxidant properties due to their free radical 
scavenging capabilities as well as potent ligand can interact with 
several metabolic targeted protein and enzymes (Agunloye and 
Oboh, 2018; Laranjinha and Cadenas, 1999). In plant metabolism, 
caffeic acid or caffeic acid-like compounds furnish a series of 
hydroxycinnamic acids (C6–C3) that vary from an individual 
by the quantity of hydroxy and methoxy groups on their phenyl 
unit (Park, 2009). These kinds of monophenol carboxylic acids 
are repeatedly found to be esterified to polyols. Accordingly, 
3,4-dihydroxycinnamic acid (caffeic acid) is combatted in average-
sized polyester branches of the tetraolicquinic acid, i.e., 3,5-di-
O-caffeoylquinic acid, that occurs in coffee beans. Along with 

*Corresponding Author
Heera Ram, Department of Zoology, Jai Narain Vyas University, Jodhpur, 
India. E-mail: hr.zo @ jnvu.edu.in
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Exchange Agreement 
Between

Department of Finance, College of Management, 
National Dong Hwa University, Hualien County, Taiwan, R.O.C. 

and 

Institute of Evening Studies,
Jai Narain Vyas University, Jodhpur, India 

Department and Finance, College of Management, National Dong Hwa University 
and Institute of Evening Studies, Jai Narain Vyas University, recognizing the mutual 
benefits of fostering academic exchange and partnership, hereby enter into the 

following agreement in accordance with the terms and conditions set forth herein.

Article 1-Objective 
1 The purpose of this agreement is to establish academic and scholarly 

cooperative relations between Department and Finance, College of Management, 
National Dong Hwa University and Institute of Evening Studies, Jai Narain Vyas 
University that are of mutual interest to both parties. 

Article 2-5cope and Field of Cooperation 
2.1 The following programs are to be administered by both parties:

(a) Exchange of information and materials that are of mutual interest. 
(b) Assistance of the visits by staff and faculty. 
(c) Joint publications or research between faculty and staff. 
(d) Exchange of students under conditions and circumstances stated in 

Article 4 of the agreement. 
(e) Exchange of faculty members under conditions and circumstances stated 

in Article 5 of the agreement. 

Article 3-Funding & Logistics 
3. The parties agree to abide by the principles of reciprocity and parity regarding

the provision of funding, manpower and logistics, as well as the sharing of 
finding, of joint research projects. Both parties agree that all financial 
arrangements are to be negotiated and are subject to the availability of funds. 

Article 4-Terms for Exchange Students
4. Each parties may exchange TWO full-time undergraduate or graduate students

for a full year exchange or FOUR full-time undergraduate or graduate students
for a single semester exchange per year, upon mutual agreement. 

4.2 The exchange students must satisfy the language proficiency requirements for 

admissions or take appropriate language instruction prior to the beginning of 
their academic program as determined by the regulations of the host party. 
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4.3 The exchange students may apply to any academic program offered at the host 

party as a full-time, non-degree students at a level determined by the host 
party. The host party reserves the right to exclude students from restricted 

enrollment programs. 

4.4 The host university has the right to reject or withdraw the exchange students
not found to be in good financial and/or academic standing prior to or during 

the program. The host university will undertake to advise the home university 

of any such withdrawal from the program.

4.5 Any academic credit earned at the host university may be transferred to the 

home university in accordance with procedures determined by the latter.

4.6 Any extension of stay beyond the original determined length must be 
approved by both universities. A non-degree exchange student who wants to 

apply for degree status must reapply to the host university and follow the 

appropriate application procedures of the host university. 

4.7 Exchange students pay tuition fees at their home university but do not need to 

pay administration and tuition fees at the host university. 

4.8 Each university should assist exchange students with arrangements for room 

and board facilities and provide appropriate information and advice.

4.9 All exchange students will be responsible for all expenses at the host university, 
except for tuition, during their attendance at the host university, including 

accommodation, insurance, books, meals, transportation, and other personal

and medical expenses. Prior to the term of exchange, the host university will 
provide the students with an estimate of the expenses to be expected during
the period of attendance at the host university. 

4.10 Each student will purchase at their own expense medical insurance, which
conforms to requirements established by the host university for other
incoming international students. 

Article 5-Terms for Exchange Faculty Members
5. Each party may arrange for its faculty members to visit the other party for 

research or teaching. The maximum total accumulated time of all visits within
one academic year will be twelve months. Both parties should try to equalize

the number per academic year of visiting faculty members as well as the total
accumulated time per academic year of all such visits between the two parties.

5.2 A visit will normally not exceed a period of six months. Costs for the visit 

accommodation, travel, meals, other personal expenses, required health
insurance, etc.) will be paid for by the visiting faculty me bers. 

5.3 The salaries of the visiting faculty members for the visiting period will be 

provided by the home university. 
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Article 6-Duration & Termination 
6.1 This agreement will become effective when authorized representatives of the 

two parties have executed the same and delivered counterparts of such 

signatures to the other party. We thereby mutually agree to extend the 

agreement and continue our exchange program partnership on an ongoin8

basis, to be reviewed periodically by both parties. This agreement is subject to 

revisions, renewal, or cancellation at any time by each of the parties and by 

mutual consent. Should either wish to terminate the agreement, they must 

notify the other party in writing one year prior to date of termination. 

Article 7-Miscellaneous 

7 No monetary considerations will be exchanged between the parties herein to 

this agreement. 

In witness of the above, the agreement is to be executed in two identical copies,

both in English, by authorized representatives of the two parties and each 

party will retain one copy of the agreement. 

On behalf of Department of Finance, On behalf of Institute of Evening 
National Studies, Jai Narain Vyas University, College of Management, 

Hwa Dong University, Hualien Jodhpur, India.

County, Taiwan, R.O.C.

DIRECTOR 
iNSTITTE OF EVENING STUDIESJAI NARAIN VYAS NIVCRSITY Ming-Long Lee, Ph.D.

Department Chair 
Dr. K A Goyal 
Director, Institute of Evening Studies,
JNV University, Jodhpur

JODFUR 

Date: 2, O3, 1S 

Date: 

Fana-mg la 

Fang-Ming Hsu, Ph.D. Smt. Gomati Sharma Registrar 
Dean Registrar, JNV University, JogpRNrain Vyas University. 
Date: 22/3 />o22 2 2o 22 Date: Jodhpur

Han-Chieh Chao, Ph.D. 
President 

Prof. P.C. Trivedi
Hon'ble Vic&tKantbrn Chandra Trivedi

Jai Narain Vyas Utiaefshgncrdathpur 
Date: 

Date: 
Jai Narain Vyas Universlty 

Jodhpur(Ra 
No I NVU/Ve| u6 y 

DE, a8- 02- 2022 
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