VISION

KNOWLEDGE FOR EMPOWERING, PARTICULARLY
NORTH EAST REGION, THROUGH SCIENCE AND
TECHNOLOGY INTERVENTIONS.

MISSION

TO NURTURE EXCELLENCE IN BASIC & APPLIED
RESEARCH FOR DEVELOPING TECHNOLOGIES WITH
SUSTAINABLE DEVELOPMENT GOALS TO IMPROVE
THE QUALITY OF LIFE IN THE NORTH EAST INDIA.

THEME FOR 2020

REVITALIZING CSIR-NEIST FOR STRENGTHENING
NORTH EAST



SUPPORTING AREAS

EXTENSION OF R&ED SERVICE
i 1

QUALITY POLICY OF CISR-NEIST

CSIR-North East Institute of Science & Technology is
committed to achieve excellence with quality outputs in
R&D in frontier areas, professional consultancy and

contract services in Chemical, Biological and Allied
Sciences to be offered to customers in public and private
domains at National and International level.
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ABOUT CSIR-NEIST, JORHAT

CSIR-NORTH EAST INSTITUTE OF SCIENCE & TECHNOLOGY, JORHAT

CSIR-North East Institute of Science and Technology (Formerly Regional Research
Laboratory) Jorhat, Assam was established in 1961 under the aegis of Council of Scientific &
Industrial Research (CSIR), New Delhi as one of the multidisciplinary CSIR laboratories. The
constituent laboratories of CSIR are grouped into five broad areas such as Physical
Sciences, Chemical Sciences, Biological Sciences, Engineering Sciences and Information
Sciences depending upon the type of work, objective and the nature of responsibilities
vested on these laboratories. On this basis, CSIR-NEIST 1s one among the seven
laboratories under the Chemical Science group. Being the first and foremost BR&D Institute in
North East India, CSIR-NEIST has been engaged in multidisciplinary R&D activities
contributing to the industrial growth and economic prosperity of the region as well as the
country. The major thrust of R&D activities of CSIR-NEIST has been to develop indigenous
technologies and knowledge base by utilizing the immense natural wealth of the North
Eastern region of India. The North Eastern region of the country being bestowed with an
abundance of material and bio-resources like petroleum, natural gas, minerals, tea, aromatic
and medicinal plants, the laboratory was assigned to undertake research for development of
expertise and know-how for a wide range of industries and extension works.

In accordance with the charter, goal and objectives, the Institute has focused its R&D mainly
on five broad areas, viz., (i) Biological Science, (ii) Chemical Science, (i) Engineering
Science, (iv) Geo Science, and (v) Materials Science. But by considering the recent advance
in artificial intelligence and machine learning, the institute currently added another broad
area i.e. Advanced Computation and Data Sciences Division (ACDSD), for which the




institute's broad focused area is extended to six. The Institute has two branch laboratories
one is at ltanagar, Arunachal Pradesh and another is at Imphal, Manipur which are involved
in extension activities and locality based R&D works. The Institute has developed expertise
in the areas like natural products chemistry, drugs and drug intermediates, VSK cement
technology, agro-technologies, petrochemicals, crude-oil transportations, paper and paper
products, beneficiation chemicals, ecology and environment studies, geotechnical
investigations, foundation design engineering, soil investigation and building materials
including testing & analyses. Over the years, the Institute has generated more than 130
technologies and developed expertise in multiple areas of which a large number, specially
Micro, Small and Medium (MSM) technologies were commercially successful by setting up of
various industries throughout the country. On the basis of the technologies developed,
CSIR-NEIST bagged CSIR-Technology Award continuously for four years from 2010 to
2013, besides several awards received by the scientists of the Institute. CSIR-NEIST has
transferred herbal drug technology to 6 pharmaceutical companies namely M/s Kudos
Laboratories India Ltd, New Delhi, M/s Altis Life Sciences, Himachal Pradesh, M/s Multani
Pharma Ltd.,, New Delhi, M/s Naturoveda Organics Pvt.Ltd., Kolkata, M/s Ayur Force
Organics Pvt.Ltd., New Delhi and M/s Ridhi Sidhi Medicare, Noida, New Delhi, from various
parts of the country. Over the years, CSIR-NEIST has also earned its name in the field of
IPR with total 331 patents granted in India and 54 patents granted in abroad. Moreover more
than 550 patents have been filed in India and abroad by CSIR-NEIST till date. In frontier
areas of fundamental and applied research, more than 4100 research papers have been
published in journals of high national and international repute.

Some major accolades received by CSIR-NEIST are (1) FICCI Award in the year 1982 &
1985 for development of technologies and rural development activities; (2) NRDC Awards for
development of process technologies in the year 1972, 1984 & 1985, (3) SIDC Award in
1987; (4) Industrial Promotion Board Award in 1988; (5) CSIR Technology Awards for four
consecutive years from 2010 to 2013 and State Science Award 2019.

The Institute has also earned its name by rendering quality testing/analytical services for
various samples like water, soil, fertilizers, building materials, cement, iron & steel, stones,
oil & petroleum products, coal, minerals, fibres, paper, boards, natural products, etc. The
major beneficiaries of these services include industries, entrepreneurs, private and public
enterprises, researchers, students and others.

The Institute is committed to focus and design its activities at different point of time in
accordance with the national commitments and priorities. The Institute also has tie-up with
other research and academic institutions for functional and other co-ordinations for HRD and
S&T developments of the region in particular and the country as a whole. Efforts are being
made to further evolve the Institute as a leading S&T player in the present global scenario.



FROM THE DIRECTOR’s DESK

It gives me immense pleasure and pride to present the
Annual Report of CSIR-North East Institute of Science and
Technology for the year 2020-21. CSIR-NEIST has been
engaged in research and development activities with a mandate
to effectively use the immense material resources of North
Eastern (NE) region and to provide R&D inputs for developing
the economy of the NE region in particular and the country in
general.

The year 2020-21 has been eventful in terms of refocusing our strengths, revaluation
of our mission and vision statements and orienting our efforts towards science promotion &
popularization, entrepreneurship development and creating knowledge for empowerment.
The institute made considerable achievements in academic, technology, external cash flow
and societal fronts, Two technologies namely- ‘Improved variety of Citronella Jor Lab C-5" &
‘Patchouli Jor Lab P-1" were transferred to two entrepreneurs and industries for commercial
cultivation. On the publication side, the Institute published a total of 98 papers in reputed
international and national journals with an average impact factor of 3.258. On the IPR front,
04 patents were granted in abroad while 06 patents were granted in India. CSIR-NEIST also
signed 14 nos. of MoU agreements for Academic/Research collaboration with various
prestigious institutes/organizations such as Numaligarh Refinery Limited, Jorhat
Brahmaputra Crakers and Polymers Ltd, Jorhat; Rain Forest Research Institute, Jorhat;
Central Pollution control Board, Gowt of India; Nagaland Science and Technology Council,
Kohima (NASTEC), Nagaland; Department of chemicals and petrochemicals, Government
of India; Mushroom Development Foundation, Guwahati etc.

As the world faces one of the biggest health crises due to the outbreak of COVID-19
pandemic causing unprecedented challenges to social, health and economic well being,
CSIR-NEIST worked continuously and has undertaken various initiatives to tackle the
situation. CSIR-NEIST has adopted various preventive measures right from the beginning by
preparing and distributing hand sanitizer to various establishments and locations in the
district. About 900 litres of hand sanitizer was prepared and distributed throughout its
campus and various other establishments like SBlI RRL Branch, Kendriya Vidyalaya, Post
Office, Jorhat Airport, District Administration including Police Stations, Airforce Station,
Jorhat and Railway Station, ONGC, BCPL, FCI etc. In Imphal (Manipur), CSIR-NEIST
branch lab prepared 300 litres of hand sanitizer and distributed to the officials of NABARD
bank, hospitals, Manipur University, district municipality, etc. Besides the hand sanitizer, the
institute also prepared hand wash, liquid disinfectant, sanitized paper towel and anti-septic
soap in large quantities. These materials have been distributed among the staff members,
local community and to different essential service related establishment in Jorhat.

| am really joyful that a new COVID-19 testing laboratory has been established on 30
May 2020 in the CSIR-NEIST campus. Dr Himanta Biswa Sarma, then Minister of Health
and Family Welfare, Finance, Education (Higher, Secondary and Elementary),



Transformation and Development, PWD, Gowt. of Assam, inaugurated the laboratory. It was
indeed a momentous event as an important milestone in the annals of CSIR-NEIST history.

| am delighted that CSIR NEIST was able to successfully organize few programs by
observing and maintaining Covid-19 protocols. During the year, CSIR-NEIST organized
‘Online CSIR-SUMMER RESEARCH TRAINING PROGRAM (CSIR-SRTP) 2020" during 16
June — 22 August 2020 to aid to the quality manpower in Science and technology area
where about 16,000 mentees and mentors from different subjects as well as from different
institutes, colleges and organization were exposed to programs like eminent scientist
lectures, special sessions, project specific classes, videos of experimental technigues,
elocution video, poster designing, essay writing, assignment, Quiz, project work, etc. Also
“Drug Discovery Hackathon 2020 Training Program” was organized during 13 July — 11 Sept
2020 with the objective to discover an effective molecule against COVID-19 virus and to
inculcate the culture of developing and writing software codes for drug discovery

It is indeed a proud privilege to mention that some of our staff members were
awarded with prestigious awards in recognition of their contribution in various field of
research such as the prestigious "Young Associate Fellow" to Dr. Pravin G. Ingole, Scientist,
and "Young Researcher Award-2020" to Dr Tonkeswar Das, Technical Officer.

The Institute continued to render its services to the people of the region through
various programs and activities. On the societal front, the Institute along with its branch
laboratories in Imphal (Manipur) and ltanagar (Arunachal Pradesh) imparted training and
demonstration of its low cost technologies like Mushroom cultivation, Handmade Paper and
Banana Fibre Extraction, and cultivation of Medicinal & Aromatic Plants to the rural masses
to provide them avenues for earning livelihood. The programs under human resource
development have been significant with an increased no. of students, of the region and
outside.

I, sincerely, acknowledge the constant support, guidance and encouragement
received from Director General, CSIR, Research Council & Management Council and also
thank once again each and every member of the Institute for their sincere contributions, hard
work and dedication in the overall achievements and progress of the Institute.

March, 2022

(G. Narahari Sastry)
Director, CSIR-NEIST



CSIR-NEIST AT A GLANCE
2020-2021

RESOURCE BASE

Infrastructural
R&D Divisions 07
Branch Laboratories 02
Seismic Stations 27
HUMAN RESOURCES
Total S&T Staff 174
Scientists 80
Technical Officers/Assistants 38
Support Staff (Technicians/ Lab. Attendants/Assistants) 56
Administrative Staff 50
FINANCIAL
(Rs in Lakhs)
Government Allocation 5128.835
From Contract R&D and Consultancy 1120.572
Testing/ Analytical Services 75.866
Royalty/ Premia 0.020
BUDGET
Sanctioned
(Rs in Lakhs)
Recurring 3651.805
Capital 1329.870
Network Project (task force)
Capital 703.608

Recurring 651.192



R&D PERFORMANCE: 2020-2021

Knowledge Generation
Papers published

National /International peer reviewed Journals 97

Conference Papers 02

Book Chapters 14
Average IF 3.258
Highest IF 12.279

Technological Output
Technologies developed 00
Technologies released to industry 02

Extramural & Human Resource Development

Project Fellows 187
Sr Research Fellows 29
Jr Research Fellows 40
CSIR-TWAS Fellows 01
DST Inspire Faculty 01
DST Ramanujan Fellow 01
DST-NPDF 03
Women Scientist 01
DBT-RA 02
CSIR-RA 02
DST ARITF 01
Tare Fellow 01

Patents Granted
Abroad 04
India 06

Patents Filed
Abroad 01
India 04

TI1Pai



PERFORMANCE INDICATOR

Human Resources: 2020-2021

Technical
Officers/Assistants
18%
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R & D ACTIVITIES
ADVANCED COMPUTATION & DATA SCIENCES DIVISION

The Division was created by the institute and formally inaugurated by Dr. Shekhar C. Mande,
Director General, CSIR & Secretary DSIR on 17 March 2019.

The division is expected to facilitate other R&D Divisions viz. Geosciences, Chemical
Sciences, Materials Sciences, Biological Sciences and Engineering Sciences to perform big
data analysis by adopting contemporary scientific and technological advances. It will also
undertake the path of documentation, digitization, deposition of data and subjected these
data for Machine Learning and Artificial Intelligence applications. The division also involves
in the development of open source drug discovery software known as Molecular Property
Diagnostic Suite (MPDS).

Mandate:

The mandate of the division is to conduct fundamental and applied research in
Computational Modelling, Data Science Spanning, and indigenous open sources software
development based on artificial intelligence (Al), machine learning (ML), deep learning (DL)
and loT.

Major Research Activities

[ehemistry

G|  Drug Discovery Cycle
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Research Facilities

Configurations:

High Performance Computing
Server 6 x Intel Xeon Processor,
(20 Cores/Server),

64 GB RAM/Server,

24718 HDD Storage

Configurations:

12 Numbers of Workstations
Intel Xeon Processor (18 cores),
32 GB RAM/Server,

1x512GB SSD

1x2TB HDD Storage

NVIDIA 4GB Graphics card

Configurations:

10 Numbers of Servers

Intel Xeon Processor (20 cores),
256 GB RAM/Server,

2x4TB HDD Storage

Ongoing Projects

. In-house, Grant in aid & Consultancy Projects

Project Title: Development of loT based health informatics for PAIN management

Project No: GAP

Funding Agency: Ministry of Health & Family Welfare
Pl & Members: Dr G Narahari Sastry(Pl), Dr Mantu Bhuyan (Co-Pl), Mr Debabrata Das
(Co-Pl), Mr Khirud Buragohain (Co-Pl), Dr Uttam Kumar Nath, Jorhat Medical College (Co-
Pl), Dr Thaneshwar Bora (Co-Pl)

Objectives:

<+ A cohort study to measure the level of pain associated markers (TNFa, IL1, IL2, IL6
etc.) and monitor treatment response of herbal anti-arthritis formulation developed by
CSIR-NEIST where this data will be used to develop loT based automatic pain

monitoring device

Bioinformatics and Molecular modeling approach

Salient Achievements:

+ Newly Sanctioned: Work in Progress.

“* Development of web portal for the pain management using Data science,

Project Title: Centre of Excellence for Advanced Computation and Data Sciences

Project No: GAP

Funding Agency: Department of Biotechnology (DBT), Gowt. of India

Pl & Members:

Dr G Narahari Sastry(Co-ordinator), Dr. Selvaraman Nagamani (PI),

Dr Hridoy Jyoti Mahanta (Co-Pl), Mr Debabrata Das (Co-Pl), Dr Ratul Saikia (Co-Pl),

Dr Saikat Haldar (Co-Pl)




Objectives:

% Indigenous open-source software for computational drug discovery: development of
disease-specific web portals
Development of clinical data repository for Societal Health Advancement
Computer-aided drug design and molecular modelling
Harnessing NE biodiversity and traditional knowledge
Machine learning and Data Science applications in food and nutrition in NE India.
Development of databases, compuiing, modeling and informatics tools
Human resources development in molecular modelling and data sciences integrated
with bioinformatics applications
Salient Achievements:

L
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+ Newly Sanctioned: Work in Progress,

Project Title: Advanced Hybrid Nanomaterials and their Photocatalytic Efficiency
towards Solar Fuel Generation through CO2 Reduction: A Quantum Chemical
exploration

Project No: GAP-0361

Funding Agency: EMEQ, SERB-DST, New Delhi Gowt. of India

Pl & Members: Dr Supriya Saha (PI)

Objectives:

+ Exploration of photocatalytic properties of composite nanomaterials, composed with
inorganic-organic  nanohybrids, semiconductor heterostructures and 2D
nanomaterials, as a function of size, shape, and composition of the materials for CO2
reduction and fuel production.

< Static energy calculations will be performed using density functional theory (DFT)
implemented in VASP and for larger system self-consistent charge density functional
tight binding (SCC-DFTB) method will be used as it can handle large number of
atoms within reasonable computational time and cost and mimic the real scenario.

+ Full potential energy surface (PES) will be drawn considering lowest energy barrier
path for all involved reactions for CO2 reduction reaction on different catalytic
surfaces.

< Calculation of turn over frequency (TOF).

Project  Title: Designing advanced functional materials for  better
performingphotovoltaic devices through in-silico study
Project No: GAP-0360
Funding Agency: Nanomission, DST, New Delhi, Gowvt. of India
Pl & Members: Dr Supriya Saha (PI)
Objectives:
% Exploit the size-, shape- and composition dependent optoelectronic properties of
nanostructured materials based on organic-inorganic nanocomposites, perovskite



materials, single walled carbon nanotubeSWCNT, fullerene, graphene nanoribbions
etc.to design computationally the latest generation photovoltaic devices with higher
efficiency.

Besides single layered solar cell, multilayered tandem solar cell will also be module.
Static energy calculations will perform using self-consistent charge density functional
tight binding SCC-DFTB method and electron transport dynamics will be investigated
using Non-Equilibrium Green Function NEGF formalism, an extension of gDFTB
method.

Development of SCC-DFTB parameters for necessary elements will perform using
automatic DFTB parameler toolkit ADPT based on particle swarm optimization PSO
algorithm.



AGROTECHNOLOGY AND RURAL DEVELOPMENT DIVISION

The main objectives of the division is Exploration of the Plant Resources of North-East India
and identification of potential Medicinal and Aromatic plants and Industrial value up for
development of technology for mass multiplication of commercially prospective species and
their conservation. The value addition of the germplasm through development of different
product and dissemination of proven technologies to indigenous people, governmental
organizations, entrepreneur for overall economic development is an important focus in the
group.

Ongoing Projects
.  Mission Mode Projects

Project Title: CSIR Aroma Mission
Project No: HCP-007
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Siddhartha Proteem Saikia (Pl), Dr M Lal, Dr M Bhuyan, Dr S Haldar,
Dr D Banik, Mr J J Bora, Mr D Neog, Dr S B Wann, Dr H B Singh, Dr B C Baruah
Objectives:
+ Bring about 4500 hac. of additional area under cultivation of aromatic crops.
% Provide technical and infrastructural support for distillation and values-addition to
farmers/growers all over the NE India.
<+ Enabling effective buy-back mechanisms to assure remunerative prices to the
farmers/growers
+ Value-addition to essential oils and aroma ingredients for their integration in global
trade and economy.
Salient Achievements:
< Establishment of Germplasm Bank and Tissue Culture Plant Garden for storing and
multiplication of RET species of MAPs:

F

Germplasm bank inaugurated by Dr. G Narahari Sastry, Director on 11 December 2020.
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Tissue culture plant garden inaugurated by Dr, G Narahari Sastry, Director on 11 December 2020.

» Woebinar organized with an attempt to connect to 500 villagers/ farmers involved in
Aroma Mission during the period of pandemic. 320 farmers involved in CSIR Aroma
Mission from entire North East participated.

ATTEMPT TO CONNECT

00 VILLAGES OF

NORTH EAST INDIA

A CSIR-NEIST INITIATIVE
o)

osJEcTIVES KB°

. FMPCAWERING FATMEE
« IRNOYATION AND ENTREFR EWNELELINF DEVELOFMENT
« AESIES OF MIGREANT WORKERS

o LA M-S O NG PDOR FAKMER &

SPEAKERS

Webinar organized on 2 June, 2020,



% Memorandum of Understanding (MoU) signed

Mol signed to establish knowledge partnership between Govt, of Manipur and CSIR-NEIST in
presence of Chief Minister of Manipur on 14 December 2020.
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Mol signed with industries to promole cooperation in scientific research and dissemination of

technology with M/s Aroma India Pvt. Ltd., Rajapara, Kamrup, Assam on 15 September 2020 and
M/s Indica Nutraceuticals LLP, New Delhi on 30 October 2020.

MoU signed with Indigenous Agricultural Farmers Producer Company, Dispur, Guwahati for
implementation of the CSIR Aroma Mission in the state of Assam on 11 March 2021
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Memorandum of Understanding (MoU) signed to promote cooperation in scientific research and
dissemination of technology related to Aromatic, Medicinal, Floriculture and other important plants
between the CSIR-NEIST, Jorhat and Bosing Bango Farmers Cooperative Society Ltd., Pasighat,

Arunachal Pradesh at Runne, East Siang district, Arunachal Pradesh on 28 October 2020,

% Meeting with Agriculture Minister of Arunachal Pradesh
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Meeting with Mr. Tage Taki, Minister of Agriculture, Govt. of Arunachal Pradesh to bring more areas

under MAPs in the state of Arunachal Pradesh and also to promote commercial cultivation of MAPS in
the state for entrepreneurship development on 20 January 2021.



< Establishment of “Multilocational Trail & Regional Research Experimental Farm” of
CSIR-NEIST, Jorhat in different states of North East.

“Multilocational Trail & Regional Research Experimental Farm” of CSIR-NEIST, Jorhat established at
Rajapara, Kamrup, Assam on 15 September 2020 ; at Pasighat, Arunachal Pradesh on 28 October
2020; at Yaongyimsen, Nagaland on 26 November 2020; at Bokakhat, Golaghat on 19 February 2021
and at Roing, Arunachal Pradesh on 27 February 2021.
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Tweet by Hon'ble Minister of S&T (I/C) regarding establishment of the "Multilocational Trail & Regional
Research Experimental Farm”



% CSIR Technology Window opened.
o ) LLILL

CSIR Technology Window opened at the Institute of Natural Resources, Mawpat, Shillong on 25
February 2021 to facilitate support services to the farmers that are engaged in the cultivation and
production of MAPs.

+ Distillation Units installed in different parts of North East India.

s
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Essential Qil Distillation Units installed at Laimekuri, Dhemaji, Assam; Runne, East Siang,
Arunachal Pradesh; Oyun, East Siang, Arunachal Pradesh; Roing, Lower Dibang Valley,
Arunachal Pradesh and Changlang, Arunachal Pradesh



* One day and Three day Training programme on “Cultivation and Processing of
Aromatic Plants” organized in different parts of North East India.
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Three day programme



o Media Coverage of the CSIR AROMA Mission Activities.

N vonmaras

- —

Northeast Institute of
Science and Technology
to set up 15 research
fields on medicinal

plants

. RIS el R NANT P

o .

[ ]

Trg programme on
medicinal and aromatic
plants held

A LR R R, BN S| Adepd B el g esds
By s il el Bedl g miinl TREIRy, iy e e P
Flaperay gl STHES  ETlETaly TR T
| B R R EsEEaE L e i

e gl e pEeaREeey gl geaeeEli P
wrgaiarel Wy berlal (Ridgrn ) Ereed TRIR Blusrth
Eaad Irsifube of Sessiae B TenFessbige  (NE T )
" iw LR ME ST nraret foees, reler teye CHER

A rEra PR

AZNTPLETE TEE RETUTRETTE UL ey T merwenae
L i paramas Lagiey (iwlnmen) @& i 0
B s & i T S SN o TRt R e e e
L LR R L

L e L T L LR

N fold Fiise §F 0%g8 | wiilep-iy i g

B A —
L e
RPN vmemd T=  Bafois

[ TF Tl eeles i T
CHIEN-NEIATR

A sapdaess] ks "0S@

L] SR mlils Liss

LEUE B Rana b LE P o L

S, ] S b e

N e T

BN

(NI NKIST ot e

ft lrrmi ||In."

el iy

() = S

AL A lgrird For imip s menilatian of ihe 0N
Ao bl m i

HJORTRIAT Thes Cimeiod (& B meeily srsl] nsbosbial
Foperw o M Ll wavarw of Bosre wud
Tminpumingry PR MILIRT 3 Jarhen = g 0 Wb oy
bk i P tEE L o BR 8 Plencte il el e e
P PLEAS L e e s e OB e
Whgass (i i dlaran EIIPT Lalele mlicles Palwe
el o gl | fhn Ba ke 0 Aol
bl s By b o Wity jwouen| Jd T -
e e i @ e ] g B e b
B bt off g & - -

epell o —

oy

'Hlﬂ

ol e
= = ==

Pl Seu i |

CBIR-NEIST siaris second phase

e
= = S e ro—

CSIR-NEIST signs Mol
with farmears’ org to
expand fNorniculture
activities

IThMNA&DEN, [(kas 8y
P T T R e In

Firing 5 el i fim

I ammmii | B il | - B il

e ¢ gl | el

LR P ] Eeabif B P L] -
e e L E anei e (B e A B S L

Byl ng Ped s § o sseer s omagees Aliee  Baw iy | del
LT L B

R T I

=T [ T i gy (RN (BT

Ao v ol e e | o b Yy wmiil
Wem e wewr =y Livger ol Ve T e e cmbalesl jor my gesvesil jn - L ] 'Iﬂ‘l'l-n|'|l1-|_|l|| § L

AR S el gl e o Hon) Flgas iy gl e

of "Argmia Misslon' in MNagaland

LTI T Camiras o Eenasr e s

s il LA P s 16 P T el DT b )

T P T e T
o e W oa L we iy Vi el seee e

M T O el e B0l STt PR

Ve EfdE el i WT puarcs B =) Wi Sl 05 rdeamn

CIIR-NEIST sxparnda arcoimim,

ﬂ'ﬂﬂﬁiﬁ[’”ﬁ‘iﬂﬂ Ilfﬁﬂﬁﬂr ll"m.u]rm”}mw Mesrieaalture mission

-— “ a—
|
i .-.:'.‘ )

¥

P — "
a - ¥
- = P
T . v
- pe—
= . &
- = -Sibhim a —
- SR -
PR - S
o ey — . -
- - i = @ =
- i
e a n -t =
T L
[— i a N s &
- - e e
- = i i
-
[ — i ———— ———

I T e W cm—

mctivitisa in stnta

il r—— - -

A

mEpEipna
s o T el
B
-y
- .
=
-
L R R _ W _F |
LR ]
iy e i
LR R B R _ Bk B N B N L RN b & ]

LR L L R

e R T T ——— N i e o o el ] e e T -
il il Tt kel b SRRy CILE B KRR N ILEE. R _N.IE - T
i = ik P W PR N s WS W W T P
—— e S e g q—— B L0y @ e Py I B W W Y S T
o e ol e S o el BE PR—%mind | i

CARF_ L IR E N TR NN N N LR BTE_ —E
. B ERNE T __F TR 0 N L TR R BN Y NN
e e s e

ER ERIETE B N UERE - L R S [e e LR

el e e e o —— S E R S

LR R T LR - E s

Pl | o Pl manl W% aftad mia TInmn

L e T S R s S kg a0 by W Lles - '-II § - |I :;iul
Bl | 1 ikl LT l'“‘ LR T I.-l.l-i.n- g TUIT
o rar P

P e — W

W 0T T S PR TR R

Ve TR e 2 2, DTt = e et

L. R R RE N ]
HEgpiELN
LI BE 3]
LR _ NN L]
e
et -k o L L
I
-
e
LR L L ]
— e we.
| - -
O oy -
LA I N
0 B mil
e e
L L
.
s ywiEg el v
.
s e o
LR



Project Title: CSIR-Floriculture Mission
Project No: HCP-0037
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Mantu Bhuyan (Pl), Dr Dipul Kalita (Co-Pl), Dr K Medhi, Dr S P Saikia,
Dr M Lal, Dr D Banik, Dr P Bharali, Dr K D Mudoi, Mr SChanda, Mr H Lekhok
Objectives:
< Increasing farmer's income through floriculture
Salient Achievements:

& The activities of development of floral varieties i.e. gerbera, gladiolus, carnation,
geranium, lilum have already been started. For domestication of wild ornamentals,
germplasms of Hoya, Begonia, Agapeles seigera var. acuminate, Goodyera
procera, orchid were collected from various locations of North East India and have
been introduced for acclimatization at CSIR-NEIST, Botanical Garden. Attempts
are being initiated for propagation of Nepenthes khasiana, a Critically Endangered
species collected from Meghalaya. One floriculture park with an area of 6318 m*
have been established at CSIR-NEIST under the project for multiplication and
raising floriculture plants. Already several species of floriculture plant species like
Tuberose, Sewali (Nyctanthes arbor-tristis), different varieties of Togaor
(Tabernaemontana divaricata), Kamini Kusum (Murraya paniculata), Khorikajai
(Jasminum multiflorum), Seni Chapma (Jasminum sambac) have been collected
and grown In the nurseries of the floriculture park. 100 no. of each species have
peen conserved for using as mother plant during multiplication. Other flowering
plant like Gerbera, Gladiolus, Carnation, Geranium, Impatients, Rose, pelunia,
begonia, Canna, Chrysanthemum, Dahlia, Pansy, Marigold, Hibiscus, Lilium,
orchids have also been collected and planted in the nurseries for further
propagation.

% A few honey bee colonies of Apis cerana and A. mellifera were established in the
campus and standardization of rearing techniques are being carrying out.
Techniques of multiplication of queen bee, management of bee hives during on
and off seasons have been practiced to develop SOP for integration of apiculture
with floriculture and other fruit bearing crops. Already attempts have been initiated
to identify the farmers of citrus and other fruit crops from North Eastern states for
installation of bee hive and providing necessary training for bee hive management.

Il Focused Based Research (FBR) Projects

Project Title: Conservation of threatened plants of India

Project No: MLP-0041

Nodal Laboratory: CSIR-IHBT

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Dipanwita Banik (Pl), Dr S P Saikia, Dr M Bhuyan, Dr M Lal, Dr C
Tamuly, Dr N Velmurugan, Dr H B Singh, Dr B C Baruah, Dr K D Mudoi



Objectives:

&

< P

.

Assessment of conservation status of 50 threatened plant species using IUCN
criterion

Assessment of genetic variability in Critically Endangered (CR) species
Development of DNA bar-code for the threatened plant species

Development of technologies for mass-multiplication of threatened plant species
and its infroduction in natural habitats

Development of threatened plant species conservatory and gene bank at CSIR-
NEIST

Salient Achievements:

£

Secondary data of names and synonyms, distribution, characteristics and others
of 14 species were compiled from databases, floras and published research
papers. Collected distributional data from herbarium labels of the 178 herbarium
sheets of 19 species from Herbarium of Botanical Survey of India, Eastern circle,
Shillong (ASSAM). Based on herbarium data field survey was conducted on
various locality in Meghalaya on Nepenthes khasiana. The threal and
disturbances to the habitat of the species were recorded. Estimated the EOO and
AQO of Panax bipinnatifidus and Agapetes sp. using (GeoCAT). Prepared
Ecological Niche Modellingof P. bipinnatifidus based on the literature survey by
using MaxEnt (V.3.4.4), DIVA-GIS (V.7.5.0) & QGIS (V.3.10). Initiated the micro-
propagation of Critically Endangered species Aquilaria malaccensis and
Nepenthes khasiana using different explants.

Seeds explants of N. khasiana were collected from Jarain hills, Meghalaya & after
surface sterilization, inoculated into half strength of MS medium along with
phytohormones for in vitro germination. In vitro germination p.c. was recorded.

Tender apical shoots of A. malaccensis were collected from CSIR-NEIST
experimental farm and after proper surface sterilization, inoculated into nutrient
media, enriched with plant growth regulators for initiation of aseptic cultures. After
15-25 days of culture, shoot buds were initiated from nodal explants.




Project Title: Edible biocatalyst for the sensory alteration of essential oils

Project No: MLP-1017

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Saikat Haldar (Pl), Dr Jitendra Singh Verma (Co-Pl), Dr Siddhartha
Proteem Saikia (Co-Pl), Dr Mohan Lal (Co-Pl)

Objectives:

% |dentification of edible biocatalyst(s) capable of altering the sensory properties of the
commercially and economically viable essential oil(s)

< Insight into the molecular basis of the biocatalyst mediated sensory aiteration of the
essential oil(s)

% Scale-up of the efficient biocatalytic process(es) up to 5 litre capacity (fermentation
broth/biocatalyst)

4 To explore the scope of lyophilisate (of the biocatalyst) as a ready to use storable
catalyst

Salient Achievements:

% Twenty different economically and commercially viable essential oils from Indian
market have been screened with edible biocatalysts (seven mushroom cultures and 3
traditional beverages) aiming at their sensory alteration. Three potentially important
biotransformations have been identified leading to significant sensory (odour) change
of the original oils. The work is progressing towards finding out the chemical basis of
sensory change and further optimization of the fermentation condition.

Ill.  In-house, Grant in aid & Consultancy Projects

Project Title: Agrotechnology & rural development (including floriculture, horticulture,
apiculture, bamboo, ginger etc.).
Project No: OLP-2034
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Siddhartha Proteem Saikia (P!), Dr Dipul Kalita (Co-PI)
Objectives:
4 Establishment of micropropagation protocol of economically useful rare/ threatened/
endangered important medicinal and aromatic plants of N.E. India.
Salient Achievements:
4 Developed in vitro micropropagation protocol of Rauvolfia serpentina (L.) Benth. - an
important endangered medicinal plant, popularly known as Sarpagandha (the snake
root) under the family Apocynaceae.




In vitro Micropropagation of Rauvolfia serpentine.

<+ A process/technology for conversion of office paper wastes to some value-added
products like disposable paper plate, cup efc. is developed. Waste papers were
collected from the office and recycled them into handmade paper. The recycled
paper possesses good tensile strength that can be applicable for making disposal
plate, disposal cup, paper bag, packing materials etc. Conversions of such office
paper wastes into handmade paper of good quality have reduced the cost of paper
and also help to combat environmental pollution. A technology package of 100
sheets per day is ready for transfer.

Conversion of office paper wastes to value-added products.

Project Title: Characterization and chemical composition of high yielding varieties of
Amada Haldi (Curcuma zedoaria Rose) and Kali Haldi (Curcuma caesia Roxb):
Endangered high value medicinal plants
Project No: GPP-312
Funding Agency: Ministry of AYUSH, Govt. of India
Pl & Members: Dr Mohan Lal (Pl), Dr Siddhartha Proteem Saikia (Co-Pl)
Objectives:
< Collection, evaluation, characterization and assessing the genetic diversity of
different accessions of Curcuma zedoaria and Curcuma caesia.
<+ To study the heritability, genetic variability and genetic advancement for
morphological, oil yield, rhizome and starch characters elc.
<+ To find out the direct and indirect effects of some quantitative characters on oil,
starch and rhizome yield.
< Selection of high rhizome and high quality oil varieties of both curcuma species and
make a germplasm repository of both the species.

Salient Achievements:

< Multilocation trial of advance lines of Curcuma longa, Curcuma zedoaria and
Curcuma caesia has been carried out in five locations (Jorhat, Lakhamijan, Imphal,



Pasighat and Madang) in North-East India. Morphological and other data were taken
from average of five locations.

Project Title: STINER-Technology Facility Centre (STINER-TFC) at SASRD Nagaland
University, Medziphema Campus, Medziphema, Nagaland

Project No: GPP-335

Funding Agency: Ministry of Development for North Eastern Region (MDoNER)/North
Eastern Council, Govt. of India

Pl & Members: Dr Mantu Bhuyan (Pl), Er D Neog, Dr S P Saikia, Dr S Hazarika, Dr J Kalita,
Dr D Kalita, Dr K Medhi, Dr B Das, Mr T H Ahmed

Objectives:
< Establishment of STINER-Common Facility Center (STINER-CFC) at Medziphema,
Nagaland.

Salient Achievements:

+ A list of online activities, such as webinars and virtual activity based learning (VABL)
were conducted on entrepreneurship and skill development focusing on all categories
of participants, including men, women and students. A total number of five webinars,
five virtual demonstrations and five practical hands-on fraining programmes were
also conducted in small groups following all necessary protocols during 2020-21. The
centre could also manage to visit one district and give awareness programme on
entrepreneurship. Besides these activities, an online competition on waste
management was organized for the students during the lockdown period to
encourage them and to bring out the creative skills in them. Also during this year,
incubation of three entrepreneurs started at the Centre with the Multi-purpose drier,
through which they could start a small business during the lockdown period.

Project Title: Distinctness Uniformity and Stability (DUS), characterization of
Lemongrass (Cymbopogon flexuosus L.) germplasm

Project No;: GPP-339

Funding Agency: Ministry of Agriculture, Govt of India

Pl & Members: Dr Mohan Lal (PI),

Objectives:

% Collection and characterization of Lemongrass germaplism.

* Development of DUS specific descriptors in C. flexuosus.

Salient Achievements:
<+ Atotal of 370 germplasms of lemongrass were collected and maintained at the CSIR-
NEIST Experimental farm with regular maintenance of the field trial. During the year
2020-21 the evaluation and characterization of total 28 representative characters

were completed.



Project Title: Varietal development for high fruit yield and solasodine content of
Solanum khasianum: A high value medicinal plant of North-East India.

Project No: GPP-343

Funding Agency: National Medicinal Plant Board, Ministry of AYUSH

Pl & Members: Dr Mohan Lal (PI)

Objectives:

<« Germplasm collection, evaluation and characterization of the genetic diversity of
different accessions of Solanum khasianum.

< Study of heritability, genetic variability and genetic advancement for morphological,
and agronomic traits of S. khasianum.

<+ Establishment of plant tissue culture and extraction of plant stem cells from suitable
explants of S. khasianum followed by quantitative estimation of solasodine content
using U-HPLC.

% Varietal selection of S. khasianum with high fruit size, fruit yield and high solasodine
content and multi-location trials.

Salient Achievements:

+ Multilocation trial for advance high yielding, fruit size, color of berry, and solasodine
content lines of Solanum khasianum has been planted in four different locations
(Jorhat, Bhokakhat Pasighat and Madang) in North-East India. Morphological and
other quality data were taken from average of four locations.

Project Title: STINER common facility centre at CSIR-NEIST, Jorhat (Hub)

Project No: GPP-347

Funding Agency: Ministry of Development for North Eastern Region (MDoNER)/North
Eastern Council, Govt of India

Pl & Members: Dr Mantu Bhuyan (Pl), Er D Neog, Dr S P Saikia, Dr S Hazarika, Dr J Kalita,
Dr D Kalita, Dr K Medhi, Dr B Das, Mr T H Ahmed

Objectives:

% Maintenance and operation of the technologies set-up through STINER for the
purpose of demonstration and incubation by the entrepreneurs.

% Initial maintenance of the food testing facility set-up under STINER to make up it fully
operational with self-sustainable business model.

<+ Providing necessary lraining.

Salient Achievements:

+ Infrastructure development: Three numbers of STINER sheds with an area of
27x13 m* shed has been constructed at CSIR-Premise. Further, a STINER corridor is
established with renovation of four existing buildings. Already renovation of 2 building
Is completed and another 2 are in progress, which will be completed soon. Several
technologies have been installed at STINER Shed and Corridor. The food testing
machineries are installed at one buildings of STINER Corridor.

+ Technologies for exhibition & incubation and equipments for CSIR-NEIST:
Already most of the major technologies which will be used for demonstration,
exhibition, training as well as incubation has been installed. The installed



technologies are-Jacquard Weaving and product development facility, Oil Extraction
Plant, Paper Plate Making Machine, Plastic Product Designing Facility- (a) Injection
moulding facility, (b) Blow moulding facility, Automatic Paper Cup Making Machine,
Lamination Machine, Machining Facility, Bio Fertilizer Unit (Bioreactor Plant), Milk
Processing and Packing Plant, Banana Fibre Exiraction Machine, Egg Setter cum
Hatcher, Handmade Paper Unit and Supercritical fluid extraction system. Some other
technologies like Sealing Filling and Packaging Facility, Modern Layer farm for
training and Bamboo Product Development are in process of installation/
establishment.

Food testing facility: Several important analytical equipments have been installed
already for food testing facilities.

Skill development activities: Several training programmes have conducted during
2020-21 on vermicompost, mushroom cultivation etc.

Training imparted to 16 people (10 from Majuli and 6 from Pulibar, Jorhat) on Mushroom
Cultivation under the STINER programme at CSIR-NEIST, Jorhat on 12 November 2020.



BIOLOGICAL SCIENCES & TECHNOLOGY DIVISION

Biological Science & Technology Division is a multi-disciplinary division dedicated to frontline
research in the areas of modern biology. The vision and mission of BSTD is to develop
indigenous technologies by utilising the bio-resources of North East India. The division
specifically engaged R&D particularly in the following areas-
<  Soil microbiota for environmental care.
< Plant-microbe-soll interactions for sustainable crops production.
Plant genomics and genome editing for plant stress tolerance.

4
< Molecular nutrition and functional foods for metabolic syndrome related disorders.

o«

Cellular and molecular biology of cancer and other non-communicable diseases.

Other major important actlivities of the division includes environmental monitoring of
poliutants, routine analysis of water, food & beverages and soil samples, Thus the division Is
actively engaged in both basic and applied research by highly experienced professional
researchers in different frontier areas of biological sciences.

The division has a DBT-sponsored Bioinformatics Infrastructure Facility (BIF) and DBT
sponsored Institutional Biotech Hub which provides training, workshops and caters to the
need of researchers and students communities on genomics, proteomics, application to the
development of drugs/ drug designing, anti-microbial agents, microbial taxonomic data
analysis, mathematical modelling/data analysis, etc.

Ongoing Projects

.  Fast Track Translation (FTT) Projects

Project Title: Genome Editing for Crop Improvement (GE-Crops)
Project No: MLP-0007
Funding Agency: CSIR, New Delhi
Pl & Members: Dr C Chikkaputtaiah (Pl), Dr N Velmurugan (Co-Pl), Mrs A Yadav
Objectives:
< To dual-stress response analysis (brown spot disease and drought) and precision
editing of target genes through CRISPR/Cpf1 mediated active genetics for dual-
stress tolerance in North East Indian rice cultivar.
Salient Achievements:
< Sampling of fifteen different NEI rice cultivars which are responsive to BSD-drought
have been successfully carried out from RARS, Titabar (Assam) and ICAR Complex,
Barapani (Meghalaya).



-
e

Ethylene binding protein, a family of EBP genes, a putative target host gene
responsive to BSD-drought from the recent study on transcriptome-wide identification
of negative regulatory genes has been selected for precision CRISPR/Cpf1 genome
editing.

CRISPR/Cpf1 mediated active genetics and in vitro tissue culture regeneration of
Indica rice (Ranjit and Shasharang) is being established in the laboratory.

Project Title: Understanding the rhizobacteria-induced resistance in Bhut Jolokia

(Capsicum chinense Jacq.) against fungal diseases

Project No: MLP-1016

Nodal Laboratory: CSIR-IHBT

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Ratul Saikia (PI), Dr Anil Kumar Singh (Co-Pl) Dr Mantu Bhuyan (Co-Pl),
Dr Mohan Lal (Co-Pl), Mrs A Yadav, Ms Priyanka Gogoi, Mr Priyankush P Bora, Ms Pooja
Talukdar

Objectives:

e

-

o

To elicit induction of systemic resistance in BhutJolokia (Ghost chili) by rhizospheric
bacteria to the fungal diseases.

Understanding of transcriptional as well as translational host responses during
induction of systemic resistance.

Selection of promising strains for suppression/control of the diseases.

Salient Achievements:

&

The world's hottest chili pepper, 'Bhut Jolokia' is extensively grown in North East
India. The fungal diseases like Collar rot caused by Rhizoctoniasolani and Fusarium
wiltare causing great problems to the cultivators in North East India. Rhizobacteria
(PGPR) mediated induced systemic resistance (ISR) is not just to control the disease,
but to immunize the plant and to make them resistant against different diseases.In the
present study, we are testing the tools of biochemistry and molecular biclogy to better
understand how anti-pathogenic/resistance activities take place in BhutJolokia plant
against RhizoctoniasolaniandFusariumoxysporumon the induced systemic resistance
(ISR) by already established PGPR strains, Ochrobactrumpseudogrignonense RJ12,
Bacillus megateriumJPRE8, Serrahiaureilytica RJ21,Bacillus subtilis RJ46etc. (Fig. a).
Our study observed that upon the seed/leaf/root priming, they significantly (p=0.05)
reduced the disease incidence of BhutJolokia plant. The study indicated that the
induction of resistance against pathogens are occurring through boosting the
activities of defense-related enzymes. The studies are going on to understand the
change occur in the transcriptome/metabolome of BhutJolokia plant duting ISR. This



work will unravel the molecular mechanisms of host-pathogen interactions in
Bhutjolokia,

Fig. a. Effect of different PGPR treatment on Rhizoctonia solani infected or control Bhut Jolokia
plants.

Il. In-house, Grant in aid & Consultancy Projects

Project Title: Harnessing the soil microbiota for sustainable socio-economic
upliftment of North-East India through multi-omics approach
Project No: OLP-2035
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Ratul Saikia (Pl), Dr R Kenwar, Dr C Chikkaputtaiah, Dr P Manna, Dr A
K Singh, Dr H K Borah, Dr T Phukan, Mrs A Yadav, Dr.J L Hatiboruah, Ms P Bordoloi
Objectives:
< Profiling and characterization of soil microbiota for different functional perspectives
using multi-omics approaches.
< Bio-prospection of microbes for biotechnological, health and environmental care
applications.
Salient Achievements:
+ Isolation of bacterial isolates from soil contaminated with poultry faecal matter.



Soil near or in contact to poultry faecal matter in two poultry farms of Jorhat district
were collected. The freshly excreted poultry faecal matter was also collected. The
soil samples along with the faecal samples used for bacterial isolation and their
diversity pattern have been shown in Fig. a
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Fig. a. Diversity of bacterial isolates from different sites.

< Study of antibiotic resistance in the isolated colonies.

Since most of the poultry farms in Jorhat use antibiotics and other growth promoting
chemicals for quick growth of their pouliry such antibiotics may give rise to antibiotic
resistance bacterial populations in their guts. To understand the extent of this effect, we
performed antibiotic resistance determining assay of the bacterial isolates of both faecal
and soil origin. We tested the isolates for 8 antibiotics and in their recommended
concentrations these are as follows: Vancomycin (VAN30), Kanamycin (KAN30),
Ciprofloxacin (CIF50), Cefepime (CIP50), Tetracycline (TE10), Ampicillin {AMP10) and
Erythromycin (E10). The results indicate that highest resistance was observed in
AMP10, followed by E10 and TE10 while the lowest resistant isolates were for VAN30
and CIP50. Most of these resistant isolates belonged to soil while some of the resistant
isolates were from faecal matter as well. Samples from site 1 showed broader range of
resistance than those from site 2. While the faecal samples from site 2 were had more
resistant isolates than site 1 (Fig.b).
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Fig. b. Resistance profiling of bacterial isoclated from different sites.



<+  Transcriptome analysis of crude oil degrading Pseudomonas aeruginosa
strains.
The bacteria are the most effective agents in biodegradation of petroleum
hydrocarbons (PHs), utilization/mineralization and they serve as essential degraders
of crude oill contaminated environment. In this work, three crude oil utilizing
Pseudomonas aeruginosa strains designated as N002, TP16 and J0O01 subjected to
transcriptome analyses revealed a total of 81, 269 and 137 significant DEGs. Among
them are 80 up-regulated genes and one downregulated gene of NOO2, 121 up-
regulated and 148 down-regulated genes of TP16, 97 up-regulated and 40 down-
regulated genes of JOO1 which are involved in various metabolic pathways. TP16
strain has shown more number of differentially expressed genes (DEGs) upon crude
oil treatment in comparison to the other two strains. Through quantitative real time
polymerase chain reaction (QRT-PCR), the selected DEGs of each strain from
transcriptome data were substantiated. The results have shown that the up-regulated
and down-requlated genes observed by qRT-PCR were consistent with
transcriptome data. The transcriptome results have revealed that TP16 is a potential
P. aeruginosa strain for functional analysis of identified potential DEGs involved in
crude oil degradation.

Project Title: CSIR-NEIST Covid-19 testing laboratory
Project No: OLP-2046
Funding Agency: CSIR, New Delhi
Co-ordinator: Dr G Narahari Sastry
Nodal Officer: Dr Jatin Kalita, Dr Rituraj Konwar
Pl & Members: Dr Mantu Bhuyan (Pl), Dr R Saikia, Dr S B Wann, Dr S P Saikia, Mr R Deka,
Dr R Baishya, Dr J L Hatibaruah, Dr A K Singh, Dr C Chikkaputtaiah, Mrs. A Yadav, Dr A
Namdeo, Dr J S Verma, Dr S Haldar, Dr P Manna, Dr T Bora, Dr A Sharma, Dr D Banik, Dr
T Phukan, Dr W Romi, Dr P Bharali, Mr S K Chanda, Mr H Lekhak
Objectives:
<  Establishing Covid-19 Testing Facility for RT-PCR based diagnosis of SARS-CoV-2
Salient Achievements:
+  CSIR-NEIST Covid-19 Testing Laboratory was inaugurated on 30" May 2020 by then
Honorable Minister of Heath & Family Welfare, Dr Himanta Biswa Sarma.
“«  CSIR-NEIST Covid-19 Testing Laboratory started testing of samples from 8 June
2020.
%+  CSIR-NEIST Covid-19 Testing Laboratory completed testing of more than 37,000
samples for RT-PCR based diagnosis of SARS-CoV-2,

Project Title: Indoor rearing of Muga silkworm and understanding host plant biology
for increasing productivity

Project No: OLP-2049

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Tridip Phukan



Objectives:

-
e

To introduce technical support for indoor rearing of Muga silk for commercial
production.

% To understand host and silk worm interaction.
< Toidentify suitable host plant for indoor Muga silkworm rearing.
Salient Achievements:
< Secondary metabolites extracted from primary host plant, Som

(PerseabombycinaKost.) and secondary host plant, Soalu (Litseamonopelela),
Dighloti (Litseasalicifolia) and Mejankari (Litsaeacubebalour.)in different solvents
are now being under study using GC-MS and HPTLC. For keeping leaves fresh after
cutting, different ways were studied to keep the leaf fresh and found that keeping
high humidity environment was better to keep leaf fresh than spraying water
frequently. It was found that the leaves were fresh up to 10 hours as the sealed bag
did not allowed water to evaporate and maintained a high humid condition.
Additionally, artificial diet for muga silkworm (Antheraesaassamensis) have been
prepared based on current literature in the laboratory, but yet to evaluate its
preference to the muga silkworm which will be done once building of climate
controlled muga silkworm rearing house.

Project Title: Development of a robust in vitro screening procedure for the
immunomodaulatory efficacy of the traditional medicinal plants

Project No: OLP-2052

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Prasenjit Manna (PI)

Objectives:

L

To develop micronutrients (vitamins and minerals) based fingerprint algorithm for the

robust in vifro screening of the plant materials having immunomodulatory efficacy.

Salient Achievements:

rA

Field survey was carried out in and around the CSIR-NEIST campus and a total of
130 different plant samples have been collected. The plant materials have been
authenticated by the taxonomist Dr. Pankaj Bharali. The fresh plant materials were
shed dried to reduce the moisture content less than 15%, powdered by using an
electrical grinder, and stored in a dark glass bottle at a cool and dry place for further
analyses. Lipid soluble vitamins were exiracted following the standard procedure by
using pyrogallic acid, ethanol, and KOH. RP-HPLC analysis of the standard was
performed with the Walers HPLC System (Waters, Germany) equipped with C18
column (5 m, 4.6 x 150 mm) and UV /Visible detector. UV detection was recorded
at 325 nm for vitamin A, 264 nm for vitamin D2, 290 nm for vitamin E, and 248 nm for
vitamin K. Water soluble vitamins were extracted following the standard procedures
by using the extracting solution containing metaphosphoric acid and acetic acid. A
standard solution of water soluble vitamin B was run before analysing the plant
samples. Chromatographic separation was achieved on a reversed phase HPLC
column (C18 column, 5 m, 4.6 x 150 mm) through the isocratic delivery mobile



phase (A/B 33/67; A: MeOH, B: 0.023 M HsPOQOs, pH = 3.54) at a flow rate of 0.5
mL/min and UV absorbance was recorded at 270 nm. For vitamin C chromatographic
separation was achieved on an RP-HPLC column through isocratic delivery of a
mobile phase (water:acetonitrile 85:15) and UV absorbance was recorded at 254 nm.
For the analyses of mineral (Zn, Fe, Cu, Se, Mg, Mn, and Cr) concentrations, plant
samples were digested with HNOs/ H2S0. at 40-60°C until a clear solution is found.
The solution was stored at room temperature for further analyses by atomic
absorption spectroscopy.

Project Title: Vitamin K as an adjuvant therapy for the prevention of insulin resistance
and vascular inflammation in diabetes
Project No: GAP-733
Funding Agency: Department of Biotechnology (DBT), Govt. of India
Pl & Members: Dr Prasenijit Manna (PI)
Objectives:
< Aim 1. Does vitamin K supplementation prevent hepatic insulin resistance and
upregulate glucose homeostasis in diabetic animals?
Aim 2: Does vitamin K have any effect on glucose metabolism in adipose tissue to
upregulate glucose homeostasis in the body?
4+ Aim 3: Does vitamin K supplementation have any effect on the pro-inflammatory
cytokines to reduce vascular inflammation and improve insulin sensitivity and glucose
metabolism in diabetic animals?
#  Aim 4: Do the vitamin K-dependent proteins mediate the effect of vitamin K on insulin
sensitivity, glucose homeostasis, and vascular inflammation?

Salient Achievements:

“+ The study demonstrated that circulating vitamin K (VK) has a positive effect on
lowering fasting glucose, insulin resistance, and inflammation in type 2 diabetes via
regulating SIRT1/AMPK signaling pathway. The discovery of this novel link between
VK, insulin resistance, and glucose metabolism will increase the undersianding about
the role of VK in the pathogenesis of impaired glucose metabolism in T2D, which
should in turn lead to the design of clinical interventions to improve glucose
metabolism and the lives of the diabetic patient population.

Project Title: Novel therapeutic against metabolic syndrome via activation of
coagulation unrelated vitamin K dependent proteins
Project No: GPP-331
Funding Agency: Department of Science and Technology (DST), Gowt. of India
Pl & Members: Dr Prasenjit Manna (PI)
Objectives:
+ To examine the link between activated/non-activated coagulation unrelated VKDPs
and the determinants of metabolic syndrome among young adults.



P

To examine the role of activated/non-activated coagulation unrelated VKDPs against
adipogenesis, insulin resistance, glucose intolerance, hyperlipidemia, and
inflammation in cell culture and animal models of metabolic syndrome.

To investigate the molecular mechanism underlying the beneficial role of activated/
non-activated coagulation unrelated VKDPs against metabolic syndrome using both
cell culture and animal models.

To identify the potential therapeutic(s) for the treatment of metabolic syndrome.

Salient Achievements:

o

The study demonstrated a significant decrease in plasma levels and hepatic protein
expression of cGas6 (carboxylated growth arrest specific protein 6) in HFD (high fat
diet)-fed mice and VK (vitamin K) supplementation dose-dependently increased both
plasma concentration and protein expression of cGas6é in HFD-fed mice. However,
different treatment did not cause any change in the circulating concentration or
protein expression of Gas6 in all the experimental animals. This study suggests a
beneficial effect of VK in upregulating the both circulatory levels and tissue protein
expression of cGas6 but not Gas6 in HFD-fed mice. VK supplementation also dose-
dependently reduced both hepatic and plasma levels of MCP-1 and ICAM-1 in HFD-
fed mice. Cell culture studies with gamma-glutamyl carboxylase (enzyme causes VK-
dependent carboxylation of Gas6) knockdown hepatocytes and monocytes dissected
the direct role of Gla-Gas6 in inhibiting high palmitic acid (0.75 mM)-induced
inflammation via arresting MCP-1/ICAM-1 mediated hepatocyte-monocyte adhesion.
The present study demonstrated an important role of Gla-Gas6 in facilitating the
prophylactic effect of VK against hyperlipidemia associated inflammation.

Project Title: Molecular investigation into the Lignocellulolytic system of a few wild
silkmoth in North-East India

Project No: GPP-359

Funding Agency: Department of Biotechnology (DBT), Govwt. of India

Pl & Members: Dr Ratul Saikia (P1), Dr Jatin Kalita (Co-Pl), Dr Pallab Pahari (Co-Pl), Mrs A
Yadav, Ms Parishmita Gogoi

Objectives:

o

'

o

Impact of host plant range on the microbial community in Antheraeaassamensis
Helfer and Samiaricini Donovan

Lignocellulose  degradation by the gut microbes associated with
Antheraeaassamensis Helfer and Samiaricini Donovan

Molecular characterization of the lignocellilotic biomass degrading enzyme

Salient Achievements:

o

Bacterial communities living inside the gut of the polyphagous Eri silk moth
(Samiaricinl) and Muga silkk moth (Antheraesaassamensis) may provide several
benefits to the host. A total of 250 putative gut bacteria were isolated from the
different developmental stages of the larvae of Samia ricini based on colony
morphology and 16S rRNA gene sequences (NCBI Accession No. MW784856 -
MW784875). Most of the isolates belonged to Bacillus, Staphylococcus,



Pseudomonas, Paenibacillus, Acinebacter, Leclercia, Mammaliicoccus and
Ochrobactrum. The present study suggests thal the bacterial diversity in the gut of
silkworm is diverse. While, 43 showed positive CM Case activity and 29 showed
positive xylanase activity out of the 250 isolates, the maximum activity was recorded
in Bacillus subtilis (SB11). The extracellular xylanase enzyme obtained from SB19
cultures was purified to homogeneity by ammonium sulfate (20%) precipitation; the
enriched crude xylanase preparation was salted out with molecular weight cut of 10
kDa. The dominant populations can be used to make probiotic products for nutrient
absorption and disease prevention in Eri-silkkworm to improve yield as well as the

quality also.



CENTRE OF EXCELLENCE (CoE) FOR PETROLEUM RESEARCH

Centre for Petroleum Research, CSIR NEIST, was established in the year 2019 under the
leadership of Dr G Narahari Sastry, Director, CSIR NEIST to carry out research in the areas
of high relevance and importance to solve contemporary problems encountered in petroleum
research and oil industries. Due to the unigue location of CSIR-NEIST in an area with high
representation of many oil companies such as OIL, ONGCL, 10CL, APL, BCPL and NRL,
etc. many have shown keen interest to work along with CSIR-NEIST. As a result, CSIR
NEIST has signed Mol with NRL, BCPL, OIL, APL etc. Other additional MoU's with ONGC,
IOCL, etc. are also on advanced stages. Current focus of the centre is to actively engage
CSIR-NEIST and other laboratories of CSIR such as |IP-Dehradun, NEERI-Nagpur and
lICT-Hyderabad to work closely with the oil and petrochemical industries. The expertise of
the faculties in the Centre spans in different areas of research such as Crude Oil Research,
Waste to Wealth, Green and Sustainable Process for Value Addition, Membranes for
Petroleum Research, Effluent Treatment, Petrochemicals and Characterization of Petroleum
Product efc.

CPR, CSIR NEIST is involved in R & D and translational work in the area of high
relevance and importance to solve contemporary problems encountered by petroleum and

oil industries. About 25 nos. of scientific staff have been working in the centre to achieve its
goals. The centre has started collaborative work with oil and petrochemical industries of
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north east India.
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CSIR-NEIST Centre for Petroleum Research

In March 2021, Ministry of Chemicals and Fertilizers, Department of Chemicals and
Petrochemicals has sponsored a program for setting up a Centre of Excellence (CoEs) at



CSIR NEIST for the project titled "Polymers, their composites and polymeric membranes for
sustainable development of Petroleum industries”. The work is designed specifically with
four work elements which are linked for different activities, primarily 1. Development of
polymeric products for packaging applications, 2. Development of polymeric membrane for
waste water treatment leading to environmental protection including recirculation, 3.
Development of polymer additives for improving the flow of the crude and 4. Seismic hazard
assessment and disaster management for OIL and Petrochemical industries. Towards the
sustainable development in the petroleum industry, the product which will be developed
under the project will have long term impacts on the Qil and Petrochemical Industries for
their techno ecanomic growth.

“Centre of Excellence” for Petroleum Research

Ongoing Projects
I In-house, Grant in aid & Consultancy Projects

Project Title: Centre of Excellence “Polymers, their composites and polymeric membranes
for sustainable development of Petroleum industries”

Project No: GPP-373

Funding Agency: Department of Chemicals and Petrochemicals, Ministry of Chemicals and
Fertilizers
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Pl & Members: Dr G Narahari Sastry (Pl), Dr Swapnali Hazarika (Co-Pl), Dr Sangeet
Sharma (Co-Pl), Dr J Jayaramudu (Co-Pl), Dr Prakash Jyoti Saikia (Co-Pl), Dr Upendra
Nath Gupta (Co-Pl)

Objectives:

% Design and development of composite polymeric materials (based on synthetic and
bio based polymers) for packaging applications.

% Recycling of polymer waste viz. PET, PP, PE, PS, elc. to produce non-woven fabric /
fibre for PPE/green applications

< Development of Carbon nanomalerial such as carbon nanotube, Grapheneoxide,
Cellulese nanocrystals based engineered membranes for treatment of waste water of
Qil and Petrochemical industries.

“ Pilot tests of developed membranes for technology demonstration and to gather

technical data for process scale up
Development of polymers with controlled architecture and desired properties as flow
improver for NE Indian waxy crude.

+ To study the Iinfluence of resultant polymers on the flow behaviour of waxy crude and
to understand the interaction mechanisms between polymer additives and wax
crystals.

< Monitoring of land subsidence in and around oil field, crude pipelines and petroleum
industries.

< Assessment of state of health cil installations so far as earthquake response is
concarmed.

< Seismic hazard assessmant of Petrochemical industries and subsequent mitigation
measures.

Salient Achievements:

i
'l*'l

< Designed and prepared nano-fillers using clay and other inorganic fillers and
synthetic/bio-polymer based composite with improved thermal and mechanical
properties.

<+ Developed a polymeric membrane with enhanced selectivity for separation of il and
waler.

“ Work is in progress for synthesis and characterization of alkyl (meth) acylate
polymers.

% Collection of databases (22°N 87°E and 30°N 98°E) covering a period from 2012-
2020 are derived from ISC (International Seismological Centre) catalogues.

< Synthesis and characterizalion of alkyl (meth)acylate polymers using different
polymerization techmiques as polymeric additive for NE waxy crude oil.

+ Design of Catalyst for Synthesis of Polypropylene carbonate (PPC):
Polypropylene carbonate (PPC) is thermoplastic material. It is used as sacrificial
binder in preparation of electro-ceramics viz. dielectric materials and piezoelectric
ceramics. It can be blended with bio and synthetic polymers to make plastics or films.
In this work, PPC have been synthesised from its manomer |.e, propylena carbonate
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over a catalyst. The polymerization of the monomer i.e. propylene carbonate is
confirmed by the GPC analysis. The molecular weight of the PPC synthesized was
found to be 13717 g/mol.

Mw : 102.9 g/mol Mw : 13717 g/mol

Project Title: Assessment of air, water and soil quality in Baghjan oil blow out site and
its vicinity, Tinsukia, Assam

Project No: GPP-375

Funding Agency: Central Pollution Control Board (CPCB), New Delhi

Pl & Members: Dr Saurabh Baruah (Co-ordinator), Dr Lakshi Saikia (Pl), Dr Prakash Jyoti
Saikia (Co-Pl), Dr Prasenjit Saikia (Co-Pi), Dr Sangeeta Sharma (Co-Pl), Dr R Saikia, Dr §
Deori, Dr A M Das, Dr S Hazarika, Dr Sangeel Sharma, Dr J Kalita, Dr C Rajkonwer

Objectives:

&

A

<

To collect and monitor ambient air, surface water, ground water and soil pollution
parameters in Baghjan oil blow out site and its vicinity

To assess environmental conditions associated with blow out.

To assess the interrelation between geo-bio-chemical processes in these areas.

To quantify the pollution level in and around.

To create environmental database in and around.

To conduct Epidemiological study in and around the Baghjan site

Analysis of Ground and Surface water (As per IS /APHA Guidelines)

Salient Achievements:

L

The team of CSIR-NEIST, Jorhal has visited the site on 12.02 21 and identifiad the
sites in and around the Baghjan blow out site. Samples were collecled from the
affected Baghjan area within a dimeter of 5 km. The zones within it have been
divided into five segment rings of diameter 0-0.5 km,0.5-1.0 km (B), 1.0-1.5 km (C),
1.5-2 km (D) and 2-5 km (E). Based on agricultural land, Forest land and village
areas of the baghjan sites as per the proposed distance from the blow out site has
been identified for sampling based on the satellite image of the site as shown below,
The sites of sampling have been distributed across the circular co-ordinates as per
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the satellite image from bagjan village to Guijan village on east and west site the
blow out site respectively and also from Hatibatgaon to Dibru-Choikhowa forest on
the South and Northem part of the site.

s onal oo s 16 Hm

< Collection of soil and water samples of different locations of two circles i.e. 0-5 km
and 0.5-1.0 km around the blow out site were performed. The physic-chamical
analyses of the soil samples as well as chemical analysis of the water samples are in
progress. The rest of the samples from other circles will be done within short time
and analysis of the remaining will be done.

Project Title: Removal of phenol from sour/stripped water, It's value addition and
recycling of water
Project No: CLP-289
Funding Agency: Numaligarh Refinery Limited, Golaghal, Assam
Pl & Members: Dr Swapnali Hazarika (Pl), Dr Pravin G Ingole (Co-Pl), Er Ravi Kumar
Lingam (Co-Pl), Dr R K Rawal, Er P Majumder, Er T H Ahmed
Objectives:
< To develop a suitable process for treatment of phenolic waste water generated from
Sour water section of Sulphur recovery biock of NRL and recycling of treated water.
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Salient Achievements:
<+ Collected samples from refinery site and characterized them lo know the wastewater
composition. We have designed novel membrane and adsorptive materials for
treatment of phenolic waste water.

CSIR-NE!IST signed an MOU with Numaligarh Refinery Limited on 24th February 2021 for
implernentation of a project on Wastewaler trealment. Dr. G N Saslry , Direclor, CSIR-NEIST and Mr.
Ghanashyam Hazarika,General Manager(Chemical) Numaligarh Refinery Limited signed on behall of

respective institutes

Project Title: Seismological and geophysical investigation at the Baghjan well
blowout site and its vicinity, Tinsukia
Project No: CNP-475
Funding Agency: Qil India Ltd., Duliajan
Pl & Members Dr Saurabh Baruah (Ce-ordinator), Dr Manoj Kumar Phukan (P1), Dr Santanu
Baruah (Co-Pl), Dr Sangeeta Sharma (Co-Pl), Dr Bijit Kumar Choudhury (Co-Pl), Dr G
Baruah, Mr S M Bhattacharyya, Mr T Chetia, Mr C Dey, Mr A Gogoi, Mr P Borthakur, Mr P
walita, Mr P Dutta
Objectives:
“ To conducl a seismic investigation of the well blowout site with broadband (BB)
seismograph and Strong Motion Accelerograph (SMA).
< Conduct a series of surveys using ground resistivity meter, proton precession
magnetometer (PPM) and VVery Low Frequency (VLF) electromagnetic sensors, apart
from Interferometric Synthetic aperture Radar (InSAR) investigation to detect any
possible ground deformation due to the blowoul.
Salient Achievements:
 Under the projecl, broadband seismic sensors were recorded the dala like. Local
earthquakes occurring in the NE India and adjoining areas, Regionaliteleseismic
aarthquakes, A number of very local micro-earthquake occurring at Baghjan and
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adjoining areas, Conlinuous vibration coming from the blowout site and Intermittent
high frequency disturbances. In the geophysical investigation three types of surveys
were conducted for Ground electrical resistivity, Proton precession magnetometer
(PPM) and Very low frequency (VLF) electromagnetic systems. The surveys showed
significant variations in all the geophysical paramelers during various stages of
surveys, The strong motion accelerograph (SMA) also recorded several local,
regional and very local events during the study period. The maximurm ground metion
in terms of peak ground acceleration (PGA) recorded was 0.0027g due to a local
earthquake occurred on 23 082020, The PGA was not significant 1o cause any
damage o the dwellings. Interferometric synthetic-aperiure radar (InSAR) data were
analyzed to detect any surface deformation at the vicinity of the blowout site. Several
sets of acquired InSAR data processed and analyzed. The InSAR data did not show
any surface deformation.
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CHEMICAL SCIENCES & TECHNOLOGY DIVISION

Chemical Science & Technology Division (CSTD) is a muiti-disciplinary division of CSIR-
NEIST, Jorhat, which is dedicated for frontline research at the frantiers of modern chemical
research with emphasis on effective utilization of the vast resources of the North East India.
The division has two groups (i) Applied Organic Chemistry Group (i) Natural Products
Chemistry Group and all these groups have maintained the highest standards of excellence
In research.

The Applied Organic Chemistry Group (AOCG), which is under Chemical Science &
Technology Division (CSTD) of CSIR-NEIST, Jorhat is devoted for novel basic and
application oriented organic chemistry research works. The group is actively involved in the
development of new synthetic methods for pharmaceutically important organic scaffolds,
drugs/drug intermediates and agrochemicals. This Group is also involved in the synthesis of
stable metal nanoparticles on nanoporous bicpolymersicellulose templates and their
application in organic synthesis.

The major emphasis of Natural Product Chemistry Group (NPCG), since its inception, has
been on chemical investigation of selected traditionally reputed medicinal plants of the
northeastem region of India for drugs, pest management agents and nutraceuticals. This
Group has investigated a large number of plants and isolated a quite a good number of
interesting molecules of different class having novel structures and published ~ 500 research
papers in peer reviewed national and international journals. The Group has filed a sizeable
number of patents and developed several technologies and transferred to private industries,
as well. In the recent past, this Group played a key role in developing two herbal drugs: one
for treatment of rheumatoid arthritis and one for fungal infection.

Ongoing projects
I, Mission Mode

Project Title: Development of processes for active pharmaceutical ingredients
towards COVID-19: Process for KSM of Lopinavir and Ritonavir
Project No: HCP-0029
Funding Agency: CSIR, New Delhi
Pl & Members Dr Sanjib Gogoi (Pl), Dr Subrata Ghosh (Co-Pl), Dr A M Das, Dr P Gogoi,
Dr G Baishya, Dr P Pahari, Dr R A Maurya, Dr ARoy, Mr G K Rastogi
Objectives:
< Development of scalable processes far the key starting materials of lopinavir and
ritonavir.
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Salient Achievements:
<+ Synthesis of some Iimportant molecules like Lopinavir and Ritonavir, active
pharmaceutical ingredients towards COVID-19 and other some molecules having
antiviral, fungicide and pesticidal activity. Completed the synthesis of one
intermediate (S)-4-(dibenzylamino)-3-oxo-5-phenylpentanenitrile for the synthesis of
KSM. Moreover, we have also using Grignard reaction on this intermediate to
synthesize (5,.2)-5-amino-2-(dibenzylamino}-1,6-diphenylhex-4-en-3-one.

Il.  Inhouse, Grant in aid & Consultancy Projects

Project Title: Development of efficient processes for important agrochemicals,
antivirals, API's and related new chemical entities
Project No: OLP-2038
Pl & Members: Dr Sanjib Gogoi (Pl), Dr A M Das, Dr P Gogoei, Or S Ghesh, Dr G Baishya,
Dr P Pahan, Dr R A Maurya, Dr A Roy, Dr R Baishya, Mr G K Rastogi, Mr J Bori, Mrs. R
Borah
Funding Agency: CSIR, New Delhi
Objectives:

% Development of economically viable processes for commercially important

agrochemicals, API's, KSM's and their key-intermediates for import substitution.

% Mapping of chemical diversily and value addition of natural resources from NE.
< Development of non-infringing processes for the synthesis of commercially important

antiviral drugs and intermediates.
¥ Synthesis of new molecular scaffolds related to important antivirals, agrochemicals

and APl's,
Salient Achievements:

% Phytochemical analysis of ginger oleoresin: Phytochemical analysis of 24 different
ginger varieties have been carried out using HPLC-HRMS analysis. Nine compounds
namely, Hexahydrocurcumin, Tetrahydrocurcumin, Gingerenone A, 6-Gingerol, 8-
Gingerol, 8-Gingerdione, Dehydro-6-gingerdione, 10-Gingerol, and Dehydro-8-
gingerdione has been identified as possible marker. These nine compounds were
present among all the tested varieties of ginger. In eight different ginger samples, the
amounts of markers were relatively quantified using 4-methoxy benzoic acid as
standard. Low level of diversity was observed across the studied ginger varieties.
The target of this project is comparison of chemical diversity between available
different ginger samples.

+ Organocatalysis is fast becoming a sustainable strategy in chemical fransformations
owing to their innate ability of reduced energy consumption, Despite its inception and
usage since past two decades, organocatalysis has not gained much importance
because of their higher catalytic loading compared to metal catalysts, and lack of
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reusability among others. In this regard, solid supported peplide catalysts can play a
pivotal role in salving the issues of high loading and reusabhility. This project would
aim to generate resin bound conformationally constrained peptide catalysts for
important organic transformations, which will be used to generata API's and other
blologically Important moieties. There are several advantages of using peptide based
catalysts owing ta their biocompatibility, enormous scope of derivatitization, formation
of cenformationally constrained structures by combining synthetic amino acids to
name a few,

Specific objectives of the project would be the: Furthermare, heterogeneous peptide
catalysts, in addition to their reusability, can be fine-tuned to mimic bio-catalysts,
which can eventually be used for various bio-transformations. It's worth noting that till
date there are only a few examples of peptide catalysts having beta or gamma amino
acids. This proposal may therefore pave the way for the development of novel
reusable peptide catalysts. The future applications of these catalysts, and products
formed can be envisaged with the collaboration of various pharmaceutical
companies.

Direct Synthesis of ortho-Methyithio Allyl and Vinyl Ethers via Three Component
Reaction of Aryne, Activated Alkene and DMSO: A synthetic strategy has been
developed for the direct synthesis of ortho-methyithio allyl and vinyl ethers wathree-
companent reaction of in sifu generated aryne, aclivated alkene and DMSO. This
reaction proceeds via several bond cleavages as well as bond formations in a single
operation. Mechanism studies reveal thal DMSO served as both methylthiolating
agent as well as oxygen source. This synthetic method provides a wide range of
ortho-methylthio substituted arenes in good yields.

SOAr OzAr Br
H.C
! ; ﬁ) . R k'rﬂ 1 CH;
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SMe KF.DMSO  “="N&F“o1f Kf, DMSO SMe

6 Examples n r 0 Examples

R=-COOMe, -COOEL, Me, Br, -CH;Br; R'= H, Me, OMe
Ar= Ph, p-tolyl, p-chlorobenzene, N-phenylacetamide

+ Ortho-functionalization Tyansition metal-free
« Mild reaction conditionsSeveral bond clevages and bond formation

Indane-Fused Spiropentadiene Chromanones: A Pd-Catalyzed Spiro-Annulation
Followed by Cyclization via C-H Activation Strategy: Pd-catalyzed spiroannulation of
4-bromocoumarin with alkynes have been illustrated. The reaction highlights an
interesting process for cascade formation of two five-membered rings through spiro-
annulation followed by cyclization wia C-H activation. This method offers an attractive
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platform for the synthesis of a broad range of indane-fused spiropentadiene
chromanones in good yields. Additionally, two of the synthesized compounds have
been unambiguously confirmed by single crystal X-ray diffraction analysis.

Br PUOAC. TEP

3 | KOAc | Adlasane,
R A t som

R=H, Me, OMe —
35 Examples 8 Examples

Synthesis of B-substituted indologuinazolinones from arynes and 2-acyl-4-
quinazolinones: Transition-metal free C-N and C-C bond formation strategy: A
versatile transition-metal free synthetic strategy has been developed for the direct
synthesis of B-substituted indoloquinazolinones from 2-acyl-4-quinazolinones and
aryne precursors under mild conditions. This cascade stralegy proceeds via
successive C-N and C-C bond formations in a single reaction vessel by simple

treatment with CsF and K:CO. A diverse range of 6-substituted
indoloquinazolinones were synthesized in good yields with excellent functional group
tolerance.

o Transition-meral-froe

» Mild reaction conditions
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Recent advances in the synthesis of organophosphorus compounds via Kobayashi's
aryne precursor. A review. Organcphosphorus compounds are important structural
motifs that unveil enormous applications, particularly in the field of organic synthesis,
agriculture, material science as well as in medicinal chemistry. Additionally, ortho-
substituted arylphosphorus compounds have played an important role in
homogeneous catalysis. Though there are several synthetic pathways for the
synthesis of organophosphorus compounds, however this review is parlicularly
focused on aryne based methodologies reported in literature lill date.
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Project Title: Natural products/ phyto-pharmaceuticals/herbal formulations/new
chemical entities for value addition
Project No: OLP-2054
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Archana Moni Das (P1), Dr S Ghosh, Dr G Baishya, Dr S Gogoi, Dr P
Gogoi, Dr P Pahari, Dr R A Maurya, Dr A Roy, Dr R Baishya, Mr G K Rastogi, Mr J Bori,
Mrs. Rumi Borah, Dr R Konwar, Dr C Tamuli, Dr D Banik
Objectives:

< Bioassay guided extraction and isolation of secondary metabolites from selected

o

medicinal plants againsl different diseases and chemical invesligation of the active
extracts for drug like molecules.

Studies on novel chemistry and their application in the synthesis of natural products
and bicactive molecules.

Development of Natural Products and their analogues for their phyto-
pharmaceuticals, chemical profiling, identification of marker compounds and herbal
formulations.

Maintenance of the state-of-the-art equipment and facilities and animal house facility
and providing servicas.

Salient Achievements:

e

Direct synthesis of 4-hydroxycoumarins and 4-hydroxy-8-methyl-2-pyrone
containing chroman-4-ones via silver catalyzed radical cascade cyclization
reaction: For the first time, we report a novel silver catalyzed radical cascade
cyclization reaction of 2-(allyloxy) arylaldehydes to synthesize two new libraries of
chroman-4-ones by using 4-hydroxycoumarins and 4-hydroxy-8-methyl-2-pyrone as
radical precursors. AgNO2/K:S:0;5 acts as an efficient oxidizing system and smoothly
drives the reaction producing the 4-hydroxycoumarins and 4-hydroxy-6-methyl-2-
pyrone containing chroman-4-ones in moderate {0 good yields. The protocol also
makes different chemoselective products while using 2-(but-3-en-1-
yloxy)benzaldehydes as radical acceptors. We have confirmed the participation of
radicals by performing wvarious radical trapping experiments with 2.26,6-
tetramethyipiperidine-1-oxyl, butylated hydroxytoluene, and diphenyl ethylene
(Manuscript communicated).
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Scheme 1. Radical cascade cyclization reaction for the synthesis of chroman-4-ones and
chromans.

% Metal-, Photocatalyst-, Light- and Electrochemical-Free C-3
Trifluoromethylation of Quinoxalin-2(1H)-ones, Imidazo[1,2-a/pyridines and 2H-
Indazoles: An efficient free radical frifluoromethylation protocol for the synthesis of 3-
trifluoromethylguinoxalin-2(1H)-ones, 3-trifluoromethylimidazo| 1,2-a|pyridines and 3-
(trifluoromethyl)-2H-indazoles under metal-, photocatalyst-, light- and
electrochemical-free conditions has been established. The trifluoromethyl radical
generated by the oxidation of sodium triflinate with (NH,).S,0, attacks on to the C-3
position of quinoxalin-2(1H)-ones, imidazo|1,2-a]pyridines and 2H-indazoles; and the
excess SO, completes the reaction furnishing their respective 3-trifluoromethyl
derivatives. Radical scavenging experiments with (2,2,6,6-tetramethylpiperidin-1-
ylioxyl (TEMPO), butylated hydroxy toluene (BHT), and 1,1-diphenyletnhylene also
prove the participation of radical.
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Scheme 4. C-3 Tnfluoromethylation of quinoxalin-2(1H)-ones, imidazo
[1,2-a]pyridines and 2H-indazoles.



Project Title: Herbal drug development for antimicrobial/anticancer from North-East
based selected plants

Project No: GPP-332

Funding Agency: NEC, Shillong, India

Pl & Members: Dr Archana Moni Das (PI), Dr Rinku Baishya (Co-Pl)

Objectives:

< lIsolation, purification and characterization of active compounds from selected plant
extracts.

% Phytochemical analyses of crude as well as pure products.

% In-vitro evaluation of plant extracts for antimicrobial, A549, MDAMB231, HepG2,
Hela and CLS354 activities.

Salient Achievements:

& Different plant species will be collected from the different parts of North East region
of India and used for the investigation. Isolation of bicactive phytochemicals from
plant materials are carried out using solvents like alcohols (methanol, ethanol), Pet.
ether, diethyl ether, and ethyl acetate and mixtures of alcohol water etc. The
extracted products have been dried using Rota vapour and lyophilizer. Purification is
carried out in dry extracted products using TLC, column chromatography, HPLC etc.
and characterized with the help of IR, 'H NMR, *C NMR, mass spectra, x-ray etc.
Using various metals like Ag, Au, Zn, Ni efc. biosynthesis of nanoparticles will be
carried out from crude as well as pure products and characterized all by SEM, TEM
efc.

Project Title: Development of novel leads for anti-obesity from North East traditional
system through chemistry biology interphase

Project No: GPP-350

Funding Agency: Department of Biotechnology (DBT), Govt. of India

Pl & Members: Dr Gakul Baishya (PI)

Objectives:

« Bioassay guided extraction and isolation of lead molecules against obesity from
traditionally known medicinal plants (Dillenia indica and Ipomoea aquatica) from NE
region.

% Screening of fraction and molecules against adipogenesis, hepatic steatosis (fat
metabolism in liver) and pancreas lipase activity.

Salient Achievements:

“ Fractionation of the hydro-ethanol extract and ethanol extract of Dillenia indica leaf,
fruits and bark xtract was done by column chromatography technique. The mixture
of compounds isolated by column chromatography from methanol-chloroform fraction
of the ethanol extract of Dillenia indica (bark parts) was again subjected to column
chromatography for purification. After column chromatography purifications (many
times), we can able to isolate a one pure compound (700 mg). Then, we started to



determine the structure of the compound (whether it is known or new) by the use of
different spectroscopic analysis viz. NMR, mass and IR. The structure of the
compound was identified exactly with the help of NMR, mass and IR
characterizations. The major compound found from the bark parts of Dillenia indica
was confirmed as betulinic acid. The purification is going on in repetition process to
isolate more molecules (new and known) present in differnt fraction of the active
extracts of Dillenia indica.

Betulinic acid

Project Title: Continuous flow photochemistry: Visible light induced C-H
functionalization and C-C/C-X bond formations to access valuable heterocycles and
natural products
Project No: GPP-351
Funding Agency: Department of Science & Technology (DST), Gowt. of India
Pl & Members: Dr Ram Awatar Maurya (PI)
Objectives:
“ To develop novel visible light induced C-H functionalization in flow microreactor.
%+ To develop novel C-C/C-X bond formations via photo-generated intermediates in flow
microreactor.
< Photosynthesis of key intermediates of important natural products in flow
microreactor on multigram scale.
Salient Achievements:
Developed a visible light driven photochemical approach for the synthesis of
medicinally relevant pyrrolocoumarin and a multi-component reaction to access
spirooxindoles. These heterocycles are widely used in pharmaceutical industry. Our
method is environmentally benign, sustainable and efficient. The reaction can also be
performed under natural sun light to yield pyrrolocoumarin in good yields. We have
also studied the mechanistic pathways involved in the reaction. While working in
these projects, we have made two high impact publications: 1) [Title of the
publication: Chemo-selective Synthesis of [indoline-3,4-isoxazolo[5,4-b]pyridine
Fused Spirooxindole Derivatives via Broansted Acid Catalysed Three Component
Tandem Knoevenagel/Michael Addition Reaction; Name of the journal: Results in
Chemistry, Impact factor of the journal: Not announced yet. Publication house:



Elsevier; Publication Year. 2020; Volume: 2; Page no.: 100064] & 2) [Title of the
publication: Photocatalyst-Free Visible-Light Enabled Synthesis of Substituted
Pyrroles from K-Keto Vinyl Azides; Name of the journal: Advanced Synthesis &

Catalysis; Impact factor of the journal. 5.851; Publication house: Wiley-VCH Verlag
GmbH & Co. KGaA, Weinheim; Publication Year. 2020; Volume: 362; Page no.:

3364 3368].

Project Title: Oxidative addition and electrophile driven cyclization approach towards
azaspirocycles: Synthesis and anticancer activity
Project No: GPP-356
Funding Agency: SERB-Department of Science & Technology (DST), Govt. of India
Pl & Members: Dr Pallab Pahari (P1), Dr Mintu Pal (Co-Pl)
Objectives:
<+ Synthesis of azaspirocycles via intramolecular oxidative addition cyclization and
electrophile driven intramolecular cyclization.
< Synthesis of library of azaspirocycles including skeleton of biologically active
azaspirocyclic natural products and spiroindoloalkaloids.
< Study of in vitro cytotoxicity and anticancer activity of the synthesized compounds.
Salient Achievements:
< Synthesis of fluorinated spiro-1.3-thiazines We have developed a electrophilic
fluorinating agent mediated intramolecularfluorinative cyclization of N-(2-(cyclohex-1-
en-1-yljethylbenzthiamide for the production of fluorosubstituted spirothiazines.
Thioamide was synthesized by a one pot reaction of benzaldehyde, elemental sulfur
and 2-(1-cyclohexenylethylamine) in the presence of a reducing agent. Fluorinated
spirocyclization of the thicamide results in the formation of the spirocyclic
compounds.The structure of the prepared compound was determined using 1H and
13C NMR spectroscopy.The scope of the reaction was investigated by employing a
range of different substituted N-(2-(cyclohex-1-en-1-yl) ethyl) thiobenzamides.
< Development of an efficient synthetic route for picoxystrobin: A CSIR-mission mode
project was approved in the month of February, 2019, for the development of an
efficient process for the widely used fungicide Picoxystrobin. Picoxystrobin inhibits
fungal respiration and has both preventative and curative properties. Picoxystrobin
was launched initially for control of yellow, brown and crown rusts, powdery mildew,
sooty mold, net and leaf blotch and tan spot on cereal crops, including: wheat, barley
and oats in Europe. DuPont has further developed picoxystrobin for use on soybeans
in Latin America and in 2010, Picoxystrobin is currently registered in 28 countries.
Picoxystrobin is marketed as a single ingredient fungicide and also in several
mixtures with other fungicides. Current demand in India is 170 tonn ($ 6.5 million
import). The main problem in large scale synthesis of this compound is the
availability of the expensive key intermediate 6-(trifluoromethyl)pyridin-2-ol. In last



year, we focused our attention mainly to develop a route for this intermediate and the
final fungicide. The key achievements are:

a)
(trifluoromethyl)pyridin-2-ol.

A method was developed for the synthesis of expensive key intermediate  6-

b) Using this method around 50 g of this important intermediate was synthesized.
c) We developed one non-infringing route for the synthesis of picoxystrobin in 2.0

g scale.

d) We could develop one more method for picoxystrobin using ortho-tolyl
phenylacetic acid as the starting material. Using this method, we synthesized

20 g of the fungicide.
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Project Title: Design and evaluation of peptide assisted delivery strategy targeting
avf33d integrin for potential alleviation of atherosclerosis

Project No: GPP-366

Funding Agency: SERB-Department of Science & Technology (DST), Govt. of India

Pl & Members: Dr Rinku Baishya (PI)
Objectives:

<+ Toevaluate a novel hexapeptide as potential carrier to atherosclerotic plaque.
“ Todesignanovel hexapeptide conjugated liposome encapsulating baicalin.
< To evaluate its AvB3 specific targeting capacity in atherosclerotic plaque through in

vivo biodistribution studies.
Salient Achievements:
< Newly Sanctioned: Work in Progress.




Project Title: Enantioselective synthesis of spirocycles using metal-catalyzed
oxidative C-H activation reactions

Project No: GPP-367

Funding Agency: SERB-Department of Science & Technology (DST), Govt. of India

Pl & Members: Dr Sanjib Gogoi (PI)

Objectives:

<+ To develop asymmetric synthesis of spirocyclic compounds using proper combination
of metal complex and chiral ligand.

Salient Achievements:

+ Developed a new fransition-metal-catalyzed alkyne annulation reaction, where
annulation proceeds via first activation of one olefinic C{sp®-H) bond followed by
second activation and concurrent rearrangement of one allylic C(sp®-H) bond. This
annulation reaction of antipyrines and disubstituted alkynes provides an efficient
method for the synthesis of 4-spiro-5-pyrazolones which are the key structural motif
(140.24 ./.3-&1 ".0.40 -3-/0&-2&!511.-610)-2
mediated dimerization reaction of the resulted spiro-pyrazolones is also developed
for the synthesis of fluorescent bis(spiro-pyrazolones).
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+ Developed a Ru(ll)-catalyzed reaction of phenylindazolones with diaryl substituted
alkynes and arylalkyl/dialkyl substituted alkynes which have provided an efficient
route for the construction of all-carbon quaternary centered indolo[1,2-a]quinazolin-
5(7H)-ones and quaternary carbon centered 6a,7-dihydroindolo[1,2-a]quinazolin-
5(6H)-ones, respectively. Indolo[1,2-a]quinazolin-5(7H)-ones are formed via C-H
activation, annulation and 1.2-aryl shift reactions whereas dihydroindolo[1,2-
alquinazolin-5(6H)-ones are formed via C-H activation, annulation and deprotonation

reactions.
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Project Title: On water synthesis of N-Heterocycles as potential AlEgen using Mn
catalyzed C-H annulation reactions: Its application for cell imaging
Project No: GAP-801
Funding Agency: SERB-Department of Science & Technology (DST), Gowt. of India
Pl & Members: Dr Pitamber Patel (Pl)
Objectives:
< Development of heterocycle based potential AlEgens via M-Catalyzed C-H
annulations.
% Screening and catalytic evaluation of M-catalystin water.
< Study of emission properties of the synthesized compounds to established its potential
asAlEgen.
< Study of biochemical properties of the potential AlEgen and its utility in cellimaging.
Salient Achievements:
< Newly Sanctioned: Work in Progress.



ENGINEERING SCIENCES & TECHNOLOGY DIVISION

Engineering Sciences & Technology Division has three groups namely Applied Civil
Engineering Group, Chemical Engineering Group and General Engineering Group and
provides engineering inputs and services o different R&D projects of the Institute.

Chemical Engineering group provides a broad spectrum of engineering inputs to the other
research and development groups at CSIR-NEIST. The group has expertise in coupled
research of Applied and Basic research for generation of knowledge base and knowhow. The
group is involved in industry oriented research in the area of Separation and Purification
Technology, Reaction Calorimetry, Food & Nutraceuticals and Reaction Engineering &
Catalysis. Membrane Technology is one of the priority research area of the group. Design and
development of membrane for specific applications, Transport phenomena in solid/liquid
membrane based separation, catalytic membrane reactors, facilitated transport in gas and
liquid phases through host-guest chemistry are the basic/applied R&D work of the group.
Membrane based Technology for separation of Biomolecules from natural feedstock, Racemic
Resolution of drugs and pharmaceuticals, Gas separation, Treatment of Industrial waste elc.
are the priority research work for Translational research from the group. Engineering analysis
of chemical reaction systems i.e. reaction-diffusion phenomena in heterogeneous catalyzed
reactions, Design and Scale up, Reaction calorimetry, development of process for food &
nutraceuticals etc. are also the current activities of the group.

General Engineering Group has the expertise in the field of Engineering R&D, applied and
translational research, technical consultancy, testing and evaluation S&T intervention for rural
development, entrepreneurship and skill development activities. The thrust areas of research
include Design & simulation, thermal-fluid analysis, advanced manufacturing, materials
properties analysis, advanced welding technology etc. The Group also imparted skill
development training on different trades like welding, fitting, plumbing, glass blowing, CNC,
Weaving, etc. In addition this group provided infrastructural services to all the division by
fabrication, repairing, maintenance, glass blowing services, vehicle repair (repair and
maintenance), refrigeration and air condition services. General Engineering Group is
involved in different types of technology development work; scale up of lab scale
technology, optimization at commercial level, preparation of detail project report (DPR)
and techno economic feasibility report (TEFR) etc.

Applied Civil Engineering Group is committed to research & development, technical
consultancy, testing and evaluation of building and road materials. The main areas of research
include geotechnical and transportation engineering and have expertise in geo-technical and
transportation engineering. This Group is presently involved in R&D work for stabilization of
Brahmaputra river bed materials for use in road construction and modular brick for building
structures. The Group also renders technical consultancy services for soil investigation and
evaluation of roads, and testing and evaluation services for road & building materials including



soil, cement, concrete, aggregates, brick and other construction materials. The department
had coniributed towards R&D activities in development of ferro-cement products, low cost
housing techniques, light roofing sheets, water filter candles from paddy husk and also in the
sector of structural engineering.

Ongoing Projects

L. FTT and FBR Projects

Project Title: Development of an efficient and cost-effective process for production of
Caffeine and Tannin from tea waste
ProjectNo: MLP-1012
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Bipul Das (Pl), Er Ravi Kumar Lingam (Co-Pl), Dr Sanjib Gogoi (Co-Pl),
Mr Tobiul Hussain Ahmed (Co-Pl), Dr Swapnali Hazarika (Co-Pl), Dr P Pahari, Dr J Kalita, Er J
JBora, Dr D Kalita
Objectives:
< Characterization of raw material, product and residue.
< To develop a cost-effective process for production of 1 kg per batch caffeine and tannin
from teawaste.
<+ Development of value-added products from the tea waste residue remained after
extraction of caffeine and tannin.
% Technology know-how package preparation for 50 kg/day caffeine and tannin
production.
Salient Achievements:

“+ Extraction of Caffeine from Tea waste: Caffeine is a drug intermediate for the
production of wide range of pharmaceutical formulations. Tea waste is the principal

resources for the production of natural caffeine which contains 2 - 3.5% caffeine.

Because of the huge demand of caffeine in global market, there is still a long way to go
for production of natural caffeine using readily available unused tea waste of Assam to
bring up the economic growth of this region. The proposed work is to develop a process
technology for extraction of caffeine from tea waste of Assam using environmental
friendly solvents in economic way. The detail technology know-how package will be
made for setting up caffeine production unit to help various entrepreneurs and people of
NER.

Solvent extraction

_ )

Yield > 70%

Tea waste
(3.3% caffeine) Caffeine



Project Title: Development of microbial based process for bio-cement, bio-brick and
self-healing concrete using locally available resources

Project No: MLP-1014

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Sanjay Deori (Pl), Er Dipak Basumatari (Co-Pl), Dr Ratul Saikia (Co-P1),
MrN P Borah, MrR Das

Objectives:

< Development of microbial based bio-cement for use as an alternative eco-friendly
construction materials.

< To develop methodology for production of bio-brick and microbial or self healing
concrete using bio-cement and locally available raw materials in North East region.

< Sludy the strength and other engineering charactenstics of the developed microbial
based construction materials.

Salient Achievements:
% Collection of microbial strain from various bio-resources and natural materials. %
< Bio-chemical characterization of collected microbial stains in the laboratory.

< Physico-chemical and morphological characterization of collected natural materials in
the laboratory.

Project Title: Development of processes for edible and industrial dyes from plant
sources forenhanced income

Project No: MLP-1018
Funding Agency: CSIR, New Delhi

Pl & Members: Dr Swapnali Hazarika (P1), Er J J Bora, Dr P G Ingole, Er R K Lingam, Mr TH
Ahmed

Objectives:
< Development of process for extraction and separation protocol of edible and non-edible
dyes from plant species.
< Structural identification of dyes and their stability, safety and toxicity studies.
< Application of dyes for food, cosmetics and textile uses.

Salient Achievements:

< The plant samples were collected as its fruit and whole plant depending upon the colour
and literature about the dye content of the plants. After proper characterization
extracted the dyes using green solvent. For separation of dyes hollow fibre membranes
were designed and developed from locally available raw materials composite with
commercial polymer. Designed and fabricated the specific membrane module for
separation of natural dyes of orange and pink colour. Evaluated the performance of the
hollow fiber module for dye separation.



Figure : (a) Hollow fibre membrane module for separation of natural Dyes (b) Red dye

after membrane treatment (c¢) Orange dye after membrane treatment.

Il. Skill Development Projects

Project Title: Skill development training program of CSIR-NEIST, Jorhat
Project No: NWP-100
Funding Agency: CSIR, New Delhi

Pl & Members: Er Dipankar Neog (P1), Er Jayanta Jyoti Bora (Co-Pl), Er Dhanjit Das (Co-Pl)
Objectives:

e

To facilitate short term multi-disciplinary skill trainings, enhancing rural economy of the

state by creating productive manpower.

To identify skill deficit sectors within the state by forecasting future demands and
introduce new courses,

Target mainly underprivileged youths of the state as well as promote gender equality in
skilling.

To facilitate national level accreditation to the skill trainees under various programs of
NSDC.

Salient Achievements:

o

The ongoing basic training are welding, fitting, plumbing, weaving, electrician, autocad
drafting and the advancing trainings are on CNC, advance welding, Al-Machine
Learning.

The skilled youths have gradually started to work in their nearby fabricating workshops
or set up a small shop of their own, thereby contributing towards their family eamning.
The Jacquard weaving training has benefitted many rural underprivileged women
possessing their weaving skills. Through the weaving training, each trained women
weavers are earning Rs 7000.00-15000.00 per month, thus fulfilling the SDG 'No
poverty, Zero hunger'.

Targeting national accreditation, the skill trainings are successfully registered under
PMVKY 3.0. Atotal of 12 numbers of QPs (Qualifications Packs) are applied which was
already registered by NSDC, Skill India, Ministry of Skill Development, Govt. of India.
Our application for PMKVY 3.0 is under review at NSDC, Skill India, Ministry of Skill
Development, Govt. of India.

Qur trained weavers are linked with the national level organization WeAct (Women

Entrepreneurs Access Connect Transform), which is formed by the software company
Accenture, Bangalore under their CSR program. This association of our trained



weavers are done through our associated NGO “SNEHPAD”. The trainees to whom
we have given the soft skill of jacquard weaving have started the commercial
production by taking loans for financial institutes. WeAct and Entrepreneurship
Development Institute of India (EDII) helped them to become successful entrepreneur
in terms of providing guidance in marketing, publicity, branding etc. On the other hand,
a bulk order has been delivered to a Bangalore firm by Milijuli Weavers Group
supported by Accenture-EDII, which is formed by our handloom trainees for an
amound of Rs. 2,50,000/- (lot-1 of 500 pieces). A proper application of the skill training
was evident in an exhibition organised by “SNEHPAS” on their handloom products.
Also, a heavy sale of handmade mask has been accomplished especially bridal mask.
Following are some pictures of the final products:

W

. In-house, Grant in aid & Consultancy Projects

Project Title: Study of hybrid sensible-latent heat storage system for medium
temperature application

Project No: OLP-2040
Funding Agency: CSIR, New Delhi
Pl & Members: Er Jayanta Jyoti Bora (Pl), Er D Neog, ErD Das, Dr J K Doley, MrAKalita

Objectives:

“ Analysis and physical characterization of phase change and sensible heat storage
materials.

# Study and design of heat storage mechanism using computational technique and
thermal data acquisition system.
Salient Achievements:
< hermal property analysis of phase change materials is carried out.
< Under the project a solar dryer is designed based on specific heat and bulk density of
material to be dried, properties of Phase Changing Materials (PCM) - (a) Melting point,
(b) Heat storage capacity, (c) Liquid density and solid density (d) Thermal conductivity.
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Project Title: Development of reusable facemask with enhanced antimicrobial
efficiency for medical care
ProjectNo: OLP-2041
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Swapnali Hazarika (Pl), Dr B Das, Dr A Namdeo, Er P Majumder, Er R K
Lingam, Dr P G Ingole, Drd S Verma, Er T HAhmed
Objectives:
< Design and development of polymeric membrane and nanofiber with effective surface
modification by incorporation of nanomaterials
Salient Achievements:
< Under this project, we have designed novel face mask from composite polymeric
membranes with suitable pore size, water permeability, air permeability and
antimicrobial activity (Patent filed).

Project Title: Study and development of high performance concrete using Construction
& Demolition (C & D) waste materials for construction of bamboo reinforced concrete
structures, pervious road pavement and concrete armour for river erosion protection

Project No: OLP-2042

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Sanjay Deori (PI), Er Dipak Basumatari (Co-Fl), Dr L Raj, Er N P Borah,
ErRDas

Objectives:

< Studythe Construction & Demolition (C&D) waste materials and Brahmaputra river bed
sand for useful application in development of high performance concrete.

+ Design and evaluation of high performance concrete using the C & D waste materials
for use in Bamboo Reinforced Concrete Structures, Pervious Road Pavement and
Concrete Armour for river bank erosion protection. &

% Study the performance of models of Bamboo Reinforced Concrete Structures,
Pervious Road Pavement and Concrete Armour constructed with C & D waste
materials-based High Performance Concrete in field application.

Salient Achievements:
< Collection, segregation and characterization of C & D waste samples.
< Design and development of performance concrete using C & D waste and Brahmaputra
river bed sand.
< Testing and evaluation of performance concrete used Pervious Road Pavement and
Concrete Armour for river bank erosion protection.
Project Title: Design and development of a combined gasification and forced draft
thermal conversion device
Project No: OLP-2050
Funding Agency: CSIR, New Delhi



Pl & Members: Dr Biswaijit Gogoi (Pl)
Objectives:
%+ To design, develop and test a combined gasification and forced draft thermal
conversion device for domestic and commercial applications.
% Tostudythe characteristics of charcoal obtained with variations in plant species.
Salient Achievements:
% Acombined gasification and forced draft thermal conversion device was designed and
developed in the workshop. The device is capable of gasifying biomass and the product
gas is then passed through a hot fuel bed of charcoal, The device is under test for its

performance and fine tuning is undergoing.

Project Title: Asymmetric modification of two-dimensional nanofluidic channel for
chiral separation under TARE program

Project No: GAP-775

Funding Agency: Department of Science & Technology, Govt. of India

Pl & Members: Dr Swapnali Hazarika (P1), Dr Pabitra Kalita (Pl) Sibsagar College, Jayasagar
Objectives:

% Development of facile and feasible methods for the synthesis of 2D nanosheets and
their characterization.

% Functionalization of the nanosheets to introduce chiral agent by (a) Covalent
functionalization. (b) Non-covalent functionalization and (c¢) Grafting with chiral
polymers.

% Resolution of racemic mixtures.

Salient Achievements:

% Under this project we have done Asymmetric modification of two-dimensional
nanofluidic channel for chiral separation of drug molecules.

Project Title: Promoting Innovations in individuals, start-ups MSMEs (PRISM)

Project No: GAP-2014

Funding Agency: Department of Science & Technology, Govt. of India

P| & Members: Er Dipankar Neog (Pl), DrJK Doley, ErJ JBora

Objectives:
“ To promote innovation for individual, startup and MSME's by scouting project proposal

in prescribed format.

< Counseling with the innovators across the table for the innovative idea thrown by the
individual innovators for funding and helping the innovators for preparing the project
proposal.

< Reviewing the proposals through the empanelled list of subject experts, providing all
necessary supports to the innovators towards implementing their project proposals.
These supports include technical guidance for design, mathematical calculations,

fabrications of models and prototypes, report preparation, |PR protection etc.
% Continuous monitoring of the projectimplementation and timely review



oo

To take up different activities for overall development of the innovation and
entrepreneurship ecosystem.

Salient Achievements:

o

Under the project “Promoting Innovations In Individuals, Start-ups MSMEs (PRISM)”,

four projects are going on under supervision of TOCIC-NEIST, Jorhat. 9 nos of projects
are different stages of evaluation under TOCIC-NEIST Jorhat. Three project namely,
Micro-light Hydro-turbine, development of digital paper facility and portable muga
reeling machine are at different stages of commercialization. Two new projects are
sectioned by DSIR for development and demonstration of the prototype.

Project Title: Design and construction of Low Cost & Eco- friendly Rural Housing/
Emergency Shelter/Quarantine Center using Locally Available Materials under STINER
Project

Project No: GPP-347

Funding Agency: Ministry of DONER, Gol, New Delhi

Pl & Members: Dr Mantu Bhuyan (P1), Er Jayanta Jyoti Borah (Pl), Er Dipak Basumalari (Co-
Pl), ErDipankar Neog (Co-Pl), Dr Sanjay Deori (Co-Pl), DrS P Saikia, DrD Kalita, ErT Das,
DrLRaj, ErD Das, MrAKalita

Objectives:

L

Use of locally available materials especially bamboo for construction of low- cost
emergency cottage like quarantine center in short duration.

Possible use of different types of treatment for enhancement of durability of bamboo
and other locally available materials.

Fabrication of different furniture like bed, tables etc.

Salient Achievements:

L
l-_'l-

-

3 (Three) units of low cost & eco-friendly Rural Housing/Emergency Shelter/
Quarantine Centre were designed and constructed at CSIR-NEIST Bio Diversity Eco
Park using locally available materials specifically bamboo under STINER project which
is a technology popularisation, implementation project through training demonstration
and incubation.

Under this project “Design and construction of low cost & eco-friendly rural
housing / emergency shelter /| quarantine centre using locally available
materials” selection of the bamboo species based on strength properties, design of 3
cottages of different types, low cost treatment selection and treatment of bamboo
species works carried out and completed construction of 3 prototypes house.




3
e
<=

-
¥

i ] ety

iy : - —

Fig: Bamboo house

Project Title: Reaction engineering and catalytic studies on bio-oil upgradation
ProjectNo: GPP-328
Funding Agency: SERB-Department of Science & Technology, Govt. of India
Pl & Members: DrAshutosh Namdeo (Pl)
Objectives:
%+ Bio-oil production and characterization.
% Calalyst synthesis, characterization and screening for bio-oil up-gradation.
% To perform kinetic studies and determine the parameter space (appropriate range of

pressure, temperature, catalyst loading, promoter content, etc.) for the products of

Interest.
Salient Achievements:
% Heterogeneous catalyst has been synthesized using locally available cheap un-utilized

materials. Catalysts were thoroughly characterized by BET surface area, XRD, FTIR,

SEM, TEM and XPS.
< The performance evaluation for the synthesized catalyst done by applying on glucose

to the 5-HMF conversion reaction and 99.81% conversion achieved for glucose, the

yield for the conversion of glucose to 5-HMF is 44%.
% The performance evaluation for the synthesized catalyst yields ~36% and ~85% for

biomass and plastic pyrolysis respectively. Although for biomass pyrolysis there is no
significance enhance in the yield at the operated temperature and ramp rate but GC-

MS analysis suggests that Catalyst “SS-65 and SS” efficiently cracking the larger

molecules. Further detailed work required in this direction.

Project Title: Development of nanoparticles incorporated thin film nanocomposite

polymer membranes for effective mixture gas separation
Project No: GPP-357
Funding Agency: Department of Science & Technology, Govt. of India
Pl & Members: Dr Pravin G Ingole (P1), Dr Swapnali Hazarika (Co-Pl)
Objectives:
% Development of new highly H,-selective and CO.-selective membranes based on

active or passive non-permeable support with embedded “hyperactive” carrier in form

of newly synthesized highly CO.-sorbing nanocomposite membranes prepared using
room temperature ionic liquids, Nafion and various nanoparticles.




Salient Achievements:

% The developed thin film nanocomposite membranes show enhanced gas permeance
according to loading concentration of C-MWCNT up to 0.04%. The selectivity of
C-MWCNT@DT-M4 TFN membrane was also found higher than the already reported
results. The same C-MWCNT@DT-M4 TFN membrane shows very interesting results
as a gas permeance for H2 93.92 GPU, and for CO, 23.39 GPU. Interesting
selectivities were observed for HJ/CO, 441 and CO./CH, 24.74 at room temperature
under 1.01 bar pressure. It is found that our work suggests an encouraging pathway to
make advanced confrol pore sizes and permeation mechanism for the separation of
various gases via thin film nanocomposite membranes.

Project Title: Design characterization and fabrication of a free flow water wheel with high
effciency for electricity generation in remote hilly area.
ProjectNo: GPP-362
Funding Agency: Department of Science & Technology, Govt. of India
Pl & Members: Dr Jyoti Kumar Doley (Pl)
Objectives:
< To give best and optimum welding techniques for aluminium TWB for high speed
forming process.
< To studies the different thickness aluminum alloys weld-ability by different welding
techniques.
To studies the different grade aluminum alloys different welding techniques.

-
s

Salient Achievements:
< PO for EMF system worth 22 lakhs has been generated besides procurement of Al
Sheets. Welding setups for Tungsten Inert Gas and Friction Stir Welding machine have
been fabricated. AA 6061 and AA 5052 sheets have been cutted to required 200 mm x
100 mm dimension. TIG welding was done on different grade Aluminium sheets which
were unsuccessful.

Project Title: Design characterization and fabrication of a free flow water wheel with high
efficiency for electricity generation in remote hilly area
Project No: GPP-363
Funding Agency: Department of Science & Technology, Govt. of India
Pl & Members: Dr Jyoti Kumar Doley (Pl)
Objectives:
“ To generate electrical energy efficiently from flowing river in remote hilly area.
< Self sufficient of a town/village or community based on a co-operalive sociely for
generating electricity.
% To reduce the electricity generation cost.
Salient Achievements:
< Lab scale experimental work is going on with different wheel design and parameters.
Four different scale model of water wheel have been fabricated and tested. Grant for

nextyearby DST SERB has been already released.



Project Title: Development of appropriate product by studying the possible use of coir
dustin oil industry with reference to North-East India for absorption of oil spill
Project No: CLP-285
Funding Agency: CCRI, Govt. of India.
Pl & Members: ErJayanta Jyoti Bora (Pl), ErDipankar Neog (Co-Pl1), DrR L Goswami,
DrD Kalita, ErD Das
Objectives:
< Study of different properties of coir pith as an absorbent to be used for prevention of
oil spillage effect with reference to NE oil industries.
< Design and development of coir pith captor in the shape of membrane/ blanket/
block/ granules to deal with oil spillage.
< Study on possibilities of re-use & disposal of coir pith captor.
Salient Achievements:
% Different types of products like absorbent particles, absorbent board, absorbent mat
was developed from Coir pith.
“ Project completion report submitted to COIR Board of India.

Project Title: Structural health monitoring of foundations of towers and chimneys at
Silapathar, Assam
Project No: CNP-478
Funding Agency: M/s Teams India Pvt. Ltd.
Pl & Members: DrLeon RajJ (Pl), DrSanjay Deori (Co-Pl), ErDipak Basumatari (Co-Pl),
ErN P Borah, ErR Das
Objectives:
< Tocarry out structural health monitoring by Non-destructive Test (NDT) of Foundations
for Chimneys and Towers at Silapathar, Dhemaiji. Assam.
< To carry out quality check along with evaluation of compressive strength of foundations
of newly constructed structure at site.
Salient Achievements:
< Quality check along with evaluation of compressive strength of foundations of newly
constructed structure at site.
< Final Report submitted.



GEO SCIENCES & TECHNOLOGY DIVISION

The Geosciences & Technology Division's core activity has been seismology and seismic
hazard assessment. The division is currently implementing a number of research project
related to seismic precursor study, seismic microzonation, strong ground motion estimation
aparl from basic research on seismology. The division is also maintaining a limited broadband
seismic network in stand-alone mode along with a strong motion accelerograph network, A few
students are registered for PhD program under AcSIR and the division is also a recognized
centre forunder DST-ASEAN Program for international student exchange.

Ongoing Projects
l. Focused Based Research Projects

Project Title: Earthquake Hazard Studies in Moderate and Severe Seismic Zones of India
(EHIND)
ProjectNo: MLP-FER-0005
Funding Agency: CSIR, Govt. of India
Pl & Members: Dr Bijit Kumar Choudhury (Pl), Dr Santanu Baruah (Co-Pl), Dr Debasis D
Mohanty (Co-Pl), Dr Manoj Kumar Phukan (Co-Pl), Dr C Rajkonwar, Mr S M Bhattacharyya
Objectives:
< Imaging the lithospheric structure beneath NER of India to study the degree of variation
in lateral heterogeneity of the lithosphere by means of Lg tomography, (2) To create a
catalogue of moment magnitude (M w ) from inversion of Lg specira,
% Todevise empirical ground motion prediction equation (GMPE) based Mw derived from
Lg spectra and predict ground motion for the three seismic domains viz. Arunachal
Himalaya, Indo-Burman Ranges and the Shillong-Mikir Plateau
< To carry out the numerical modeling of earthquake waves and the identification of
physical mechanism based on 1D velocity model. To accomplish this objective,
modeling of earthquake events will be carried out through waveform inversion to
understand the physics of the earthquake process and to characterize the associated
faults and lineaments.
% To investigate deformation and dynamics of lithosphere through detection and
interpretation of seismic anisotropy and stress analysis.
< Mantle deformation pattern analysis by splitting measurements to understand the
present tectonics of NE Himalaya and Indo-Burmese Range (IBR) and stress-strain
pattern calculation to decipher and characterize potential hazards.
< Unified crustal model preparation from converted phases by 'Receiver Function
Inversion' technigues to understand the crustal scale dynamics and its implications
towards
Salient Achievements:
< Newly Sanctioned: Work in progress.



Il.  In-house, Grantin aid & Consultancy Projects

Project Title: Seismotectonics of NE India and adjoining region with emphasis on
seismic hazard assessment
Project No: OLP-2039
Funding Agency: CSIR, Govt. of India
Pl & Members: DrManoj Kumar Phukan (P1), Dr Sangeeta Sharma (Co-Pl), Dr Santanu Baruah
(Co-Pl), Dr Bijit Kumar Choudhury (Co-Pl), Dr Debasis D Mohanty (Co-Pl), Dr C Rajkonwar,
Mr P K Dutta, Mr S M Bhattacharyya
Objectives:

% Seismic monitoring in the NE India region & earthquake source characterization. VSAT
connectivity to 10 seismic stations.
Geophysical mapping of Kopili fault area
Characterization of tectonic stress pattern of the lithosphere with emphasis to the
understanding of the regional seismic wave propagation

% Earthquake precursory study of active zones through monitoring of seismic and other

geophysical paramelers.
% Seismic Imaging, deformation & geodynamics of the Wadati-Benioff zone and
understanding the oblique subduction characterization of IBW,

Salient Achievements:

%+ Lgecrustal quality factor determined (Q,,)
Gross Stress map for IBSZ prepared
Elevation map for IBSZ prepared
GPS directivity map of NE India prepared
Gravity map
Magneticmap
Modeling and determination of possible depth and source localisation of seismic
anisotropy beneath Shillong plateau and Himalayan foredeep region: an implication
towards deformation.

it
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Depiction of the area, splitting parameters and seismic networks used for modeling and
depth determination of anisotropic layers.



< Measuring the birefringence of shear wave and mantle deformation patterns beneath
Shillong Plateau to decipher role of regional Geological structures suggests a very
distict pattern of deformational mechanisms beneath the Shillong plateau mass.
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Deformation behavior of lithosphere beneath Shillong Plateau mass.

< Publications related to the in-house project:
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Chandan Dey, Santanu Baruah, Bijit Kr Choudhury, Timangshu Chetia, Sowrav
Saikia, Antara Sharma, and Manoj K Phukan, 2021, Living with Earthquakes:
Educating masses through earthquake awareness: North East (NE) India
perspective, ANNALS OF GEOPHYSICS, 64, 3, SE330, 2021; doi:10.4401/ag-
8479

Debasis D Mohanty and Arun Singh; Birefringence of shear wave and mantle
deformation patterns beneath Shillong Plateau: role of regional Geological
structures; International Journal of Earth Sciences, |F. 2.80; 2021, Accepted.
Debasis D Mohanty, Satyapriya Biswal and Manoj Phukan; Possible depth
determination and source localization of seismic anisotropy beneath Shillong
plateau and Himalaya foredeep region, Invited Paper, Geological Journal, IF: 2.6,
2021, Accepted.

Debasis D Mohanty; Evidence of heterogeneous and unstable anisotropic layers
beneath northeast Indian lithosphere from characterization of null splitting
measurements; Acta Geophysica et Geodaetica, IF: 2.1, 2021, Accepted.

“The 2020 Mw 5.5 Mizoram earthquake and associated swarm activity in the
junction of the Surma Basin and Indo-Myanmar Subduction Region”™ Natural
Hazards, 2020.

"Seismic vulnerability assessment of earthquake-prone mega-city Shillong, India
using geophysical mapping and remote sensing’- Georisk: Assessment and
Management of Risk for Engineered Systems and Geohazards, 2020.



vii. “An International Virtual Workshop on Global Seismology and Tectonics
(IVWGST 2020)"- Seismological Research Letters, 2021.
viii. “Global seismology and tectonics"-Current Science, 2020.

Project Title: Development of a geochemical map in an around Jorhat, district, Assam
Project No: OLP-2053
Funding Agency: CSIR, Gowt. of India
Pl & Members: Dr Chinmoy Rajkonwar (P1)
Objectives:
+» To develop a geochemical map of Jorhat and adjacent areas.
Salient Achievements:
< Asurvey of pertinent literatures has been undertaken in the first few months during the
beginning of the research work. For this purpose different articles, research papers and
books related to the study area and the research topic are collected. The location map
of the study area has been prepared with the help of the Survey of India Topo Sheet no.
83 J/1, 83 J/2, 83 J/5, 83 J/6 and 83 /8. Extensive field surveys has been done and
worked out the general geclogy of the study area with help of previous works. Surface
soils or “topsoils” are collected from 0-10 cm depth. "Deep” or “Profile” soils are
generally collected from &gt;35 cm for the purpose of establishing a relationship with
parent material. The physical properties and occurrences of soil samples collected from
various locations within the proposed study area has been documented and plotted on
the map with the help of Golden Surfer software.

Project Title: Estimation of ground motion parameters in Shillong Mikir Hills plateau
from acceleration time history of earthquake events originated in NE India
Project No: GAP-300
Funding Agency: Ministry of East Science, Govt. of India
Pl & Members: Dr Sangeeta Sharma (P1), Dr Saurabh Baruah (Co-Pl)
Objectives:
“ A systematic mapping of S-wave birefringence from earthquakes.
% To study the polarization obtained from source mechanism of earthquakes and to
correlate the observed polarization with the polarization obtained from source
mechanism.
< To make an effort to image 3D seismic structures by local earthquake tomography.
Salient Achievements:

< New strong motion stations installed at Guwahati, Diphu and Golaghat.

< Multi-channel analysis of surface wave (MASW) surveys conducted at different cities of
NE India, viz. Jorhat, Golaghat and Nagaon.
Estimated and updated Qp and Qs values for Tezpur, Guwahati, Shillong and Tura
stations.
Estimation response spectrum of different stations from acceleration time histories.
Processing & analysis of MASW data.

<
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Project Title: Setting up of multiparametric geophysical observatory in Mikir Hills, North
Eastern India for earthquake precursory research.

ProjectNo: GPP-294

Funding Agency: Ministry of Earth Sciences, New Delhi

Pl & Members: Dr Saurabh Baruah (Pl), Dr Sangeeta Sharma (Co-Pl), Dr Santanu Baruah
(Co-Pl)

Objectives:

*
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To establish multi-parametric geophysical observatory in Mikir Hills Plateau, Assam.
Tocreate high quality geophysical database for earthquake precursory studies.

To develop physical models of earthquake processes/sources and evaluating the
potential of multi-parametric precursors in practical earthquake prediction programs.
Numerical modeling of Total Electron Content and its temporal perturbations in
lonosphere as a possible indicator of earthquake.

Salient Achievements:

=

o

Keeping in mind the objectives of the project “Setting up of Multi parametric geophysical
observatory for monitoring of Earthquake precursor in Mikir Hills Plateau, Assam”, we
have lried to examine the precursory changes prior to some of the felt earthquakes of
North East India in terms of changes in terms of variation in available Geophysical
parameters (eg. Radon, MT, Fluxgate, Resistivity, ULF, Coulomb stress and TEC)
subjected to availability of databases. Some interesting results have been documented
under this study. The studies done so far are:;
o Recent seismicity of NER India
o Investigations on variation of magnetic field from ULF magnetometer,
Apparent resistivity of earth, radon emanation, Magneto Tellurics signals
Fluxgate signals, Total Magnetic Field and lonospheric TEC with seismicity
in Tezpur (Eastern Himalaya) region
o Estimation of Recurrence time period
New Observations:
o Zone for probable earthquake occurrence identified along Kopili fault zone.
o Variation of apparent resistivity and radon emanation prior to earthquake.
o Inlayer 6.5m depth abrupt raise in resistivity by 38.21 Ohm.m two days prior to
an earthquake event.
o Both the MT and fluxgate magnetometers show an anomalous signature is
observed within 6 hours preceding the two earthquake events,
o Ground to ionospheric anomalies was observed in Radon gas emanation, Total
Magnetic Field Intensity and inonospheric Total Electron Content derieved from
GPS.
o Seismo ground to inospheric anopmalies were found to be in validation to
Lithosphere Atmosphere lonosphere Coupling (LA/C) model.
o Thus from some of the reported anomalies some fraction are authentic in the
sense that these are physically related to the earthquake preparation and
generation processes of the impending ones.



% Publication related to the project:

o “Weibull distribution analysis of precursery time due apparent resistivity
anomaly prior to earthquakes in the vicinity of multi-parametric geophysical
observatory, Tezpur, India"- Geomatics, Natural Hazards and Risk, 2020.

o "Appraisal of contemporaneous application of polarization ratio and fractal
analysis for studying possible seismo-electromagnetic emissions during an
intense phase of seismicity in and around Assam Valley and the Eastern
Himalayas, India"- Physics of the Earth and Planetary Interiors, 2021.

Project Title: Seismic microzonatin of greater Dimapur, Nagaland
ProjectNo: GPP-326
Funding Agency: Dept. of Revenue & Disaster Management, Govt of Nagaland
Pl & Members: Dr Manoj Kumar Phukan (Pl), Dr Santanu Baruah (Co-Pl), Mr S M
Bhattacharyya
Objectives:
% Preparation of seismotectonic map.
%+ Acquisition of seismic ambient noise data of entire Dimapur city at a grid interval of 1.0-
1.5km.
< Processing, analysis and interpretation of ambient noise data.
< Estimation of H/\/ amplification ratio with fundamental frequencies and preparation of
site amplification map.
s+ Comparison of seismic site amplification data with geological and gectechnical
information for site characterization / classification.
< Estimation of strong ground motion parameters.
Salient Achievements:
% Completed all field activities: acquired microtremor data from 138 sites and GPR
profiles from 54 sites.
“+ Prepared site amplification map, predominant frequency map and seismic vulnerability
index map.
* Processed geological & borewell data, comparison of seismic ambient noise data

% Processed strong motion accelerograph data

Project Title: Active geodynamics, evolution, structure and deformation analysis of
Indo-Burman wedge

Project No: GPP-352

Funding Agency: Department of Science and Technology (DST), Govt. of India

Pl & Members: Dr Debasis D Mohanty (P1)

Objectives:

“ Understanding the present crustal and mantle deformation patterns by seismic
anisotropy parameters and predicting the actual relative tectonic movements of Indian
and Burmese plates, examining the present status of tectonics.

< |dentifying and estimating the most hazardous regions in IBW on basis of Geodynamic
and deformation studies.



Salient Achievements:

o

-

The very first results of deformation patterns from IBW region make us eligible to
understand the present state of tectonics and surface deformation patterns.

Crustal anisotropy deciphers the state of stress in the IBW region and potentially
identifies the Seismic potential zones. In the northern part of the study area, alignment
ofthe SHmax is nearly Parallel to the strike of the thrust and strike-slip faults where as in
the southern part of the region, which is highly deformed by the fold belts, infers abrupt
orientation of the SHmax, which is rotated from NE-SW direction to the E-W direction,
perpendicular to the fold belts.

Core refracted phases (SKS, SKKS and PKS) are used to decipher the mantle
anisotropic effects which suggest a N-S deformation at the southern part transforming
towards a N-S/INNE-SSW at the northern part of the IBW region, clearly emphasizes
the oblique subduction pattem.

Best Fitting Two Layered Anisotropy Model

Fig: The above figure depicts the best fitting two layer model developed for IBR region.

Publications from the project:

o Poulommi Mondal and Debasis D Mohanty, Recent deformation patierns
beneath Northeast Indian lithosphere inferred from the SKKS splitting analysis;
Studia Geophysica et Geodaetica, https://doi.org/10.1007/s11200-020-1121-y

o Poulommi Mondal, Debasis D Mohanty, Satyapriya Biswal and Rekha Yadav,
Implication of mantle dynamics beneath North-East India through the
perspective of SKKS splitting analysis, EGU General Assembly 2021, online,
19-30 Apr 2021, EGU21-14437, https://doi.org/10.5194/egusphere-egu21-
14437, 2021.



Project Title: Effect of Change in coulomb stress on Guttenberg-Richter law for the
seismicity of North East India Region

Project No: GPP-368

Funding Agency: Department of Science and Technology (DST), Govt. of India

Pl & Members: Dr Santanu Baruah (P1)

Objectives:

*

Coulomb-stress theory is used to evaluate how one earthquake trigger another. While
Gutenberg-Richter law is a landmark theory of theoretical seismology as well as
hallmark for seismic hazard assessment. It is assumed in several earthquake rupture
models that the distribution of earthquake magnitudes is nota ected by the change in
the Coulomb stress after a main event. However, it is found in many cases that the
distribution of magnitudes is actually sensitive to the change in Coulomb-stress (e.g.,
seismicity after 1992 Landers earthquake, Mw 7.3).This value added information would
be an important component for the calculation of hazard potential of a region due to
earthquakes. In this project, | would like to investigate the possibility of changes in
seismicity due to changes in Coulomb stress after occurrence of large earthquakes in
North East India.

Salient Achievements:
% The change in Coulomb stress for all of these four felt earthquakes are, however, found

to be ranging from 0-0.01 bar only. It has been demonstrated that changes in Coulomb
stress ranging between 0.01 to 1 bar can influence the occurrence of future
earthquakes (Rajput et al., 2005; Weatherley, 2006). Our observations on the Coulomb
stress change is, however, on the lower limit. This seems surprising that stress drops of
a large to moderate earthquake are commonly much larger, several bars to several
hundred bars. Hence such a small change in static stress might be too small to affect
any crustal fault. It should be, however, noted that cannot produce an earthquake, it
can only trigger an earthquake. In this situation, the fault is assumed to be sufficiently
close to its failure and only a small stress perturbation is sufficient to produce or
enhance the instability. Thus, we conclude that our observations of the tectonic stress
system not only explains the transverse tectonics of the Kopili fault, the Coulomb stress
change observations also demonstrate fairly well the spatio-temporal occurrence of the
recent felt earthquakes. These results further suggest occurrence of an impending
felt/large earthquake to the southeast of the 2013 earthquake in this fault zone.
Therefore Coulomb stress change must be considered in seismic hazard assessment,
particularly the calculation of recurrence times or probabilities. A close monitoring of the
Kopili fault seismic activity and monitoring of earthquake precursor if any, are the need
of the time to mitigate seismic hazards in the Assam valley.

Publication related to the project: "Correlation between crustal anisolropy and
seismogenic stress field beneath Shillong—Mikir Plateau and its vicinity in North East
India"- Geomatics, Natural Hazards and Risk, 2021.



Project Title: Estimation of site specific response spectrum for the proposed road
connectivity between Gohpur (NH-52) to Numaligarh (NH-37)
Project No: CNP-477
Funding Agency: NHIDCL and Louis Berger, Gurgaon, New Delhi
Pl & Members: Dr Santanu Baruah (Pl), Dr Manoj K Phukan (Co-Pl), Dr B K Choudhury,
Mr. SM Bhattacharyya
Objectives:
< To carry out Seismic Refraction tests along the Longitudinal and transverse directions
to depict the strata along the proposed road connectivity between NH 37 and NHS2.
The results to be validated and interpreted by doing the test near to the existing
borehole locations along with P-wave velocities.
% Tocarry out MASW test (for shear wave velocity) along the Longitudinal and transverse
directions to depict the strata along the proposed road connectivity between NH 37 and
NH52. The results to be validated and interpreted by doing the test near to the existing
borehole locations along with shear-wave velocities.
% To determine the dynamic modulus and shear modulus for soil strata along the
proposed road connectivity between NH 37 and NH52.
% Todetermine the Strong Ground motion parameters eg PGAfor MCE and DBE.
< Time history evaluation.

Salient Achievements:

% Geo-Science and Techology Division to take part in nation building process by avalling
the sub-consultancy project from Louis Berger to conduct geophysical investigation
and estimation of site specific response spectrum of the proposed connectivity site for
tunnel construction undermeath the Brahmaputra river. This is the first of its kind
endeavor attempted by the division. NE India being seismically considered as one the
most active regions of the country, it is imperative to assess the site-specific
characteristic and geophysical parameters prior to construction of such a mega
engineering structure. The field investigation was carried out for about three months in
several phases and constrained by several operational and logistical challenges as a
number of sites were accessed via ferry. To complete the Geophysical and seismic
survey for the proposed tunnel below Brahmaputra, a period of 3 month is meager.
However, the team members with hard work and acumen, managed to complete the
investigations at the proposed sites. Being NE India seismically very active, it was
suggested to have more comprehensive and detailed seismic and geophysical study
with considerable time period for the said construction.

Project Title: Paleoseismic studies along the Himalayan front
Funding Agency Dalhousie University, Canada
Pl & Members: Dr Santanu Baruah (P1)

Objectives:

+ Toinvestigate ancient earthquakes along the foot of the Himalaya. Besides academic
interest there is a potential for great societal benefits because the area is prone for
destructive earthquakes, however we still know too little to predict the future
earthquakes with any precision,



Salient Achievements:

o

The 1714 Bhutan earthquake was one of the largest in the Himalaya in the last
millennium. Nevertheless, until few years ago, Bhutan Himalaya were regarded as a
seismic gap with a large potential for slip. We show that the surface rupture caused by
this earthquake was at least 175 km long, with slip exceeding 11 m at our study site. The
age of the surface rupture was constrained by combination of radiocarbon and
traditional optically stimulated luminescence dating of affected river sediments.
Computations using empirical scaling relationships yielded plausible magnitude of Mw
8.1+ 0.4, and placed the epicentre of the 1714 Bhutan earthquake on the flat segment
of the Main Himalayan Thrust (MHT), the basal decollement of the Himalayan orogen.
Calculations of Coulomb stress transfer indicate that large earthquakes along the
proximal part of the MHT would cause surface rupture. In contrast, distal earthquakes
would not immediately trigger surface rupture although they would increase the
stresses in the proximal part facilitating future surface-rupturing earthquakes. Distal,
blind earthquakes would also transfer stress into the foreland basin facilitating
southward propagation of the MHT in form of a blind basal décollement. In conclusion,
studies of surface rupturing events alone, likely underestimate the seismic slip along
the Himalayan megathrust.

Publication related to the project:

“Closing the Seismic Gap: Paleoseismological findings at a new Himalayan Main
Frontal Thrust trench increase the extent of the 1714 Bhutan Earthquake®- Frontiers in
Earth Science, 2021.



MATERIALS SCIENCES & TECHNOLOGY DIVISION

Materials Science and Technology Division (MSTD) comprises of four Groups Advanced
Materials (AM) Group, Analytical Chemistry (AC) Group, Polymer & Petroleum (PP) Group
and Coal & Energy (CE) Group. The department has some unique features in the whole CSIR
system e.g. Cellulose Pulp and Paper (CPP) is only laboratory in whole CSIR carrying R&D
work on pulp and paper. Similarly, Polymer, Petroleum and Coal & Energy Groups is involved in
various activities, which cater the need of minerals and energy sector viz. coal, biomass,
petroleum, polymers especially about the different aspects of the high organic sulfur coal of NE
region. The Analytical Chemistry (AC) Group mainly supports the various sophisticated and
high end analytical services to different R&D projects of the laboratory, testing and analytical
requirements of the various private and public organizations of the NE region in particular and
country in general. The Advanced Materials (AM) Group is mainly involved in development of
various high end nano materials and devices pertaining to environmental sensors, catalysts,
catalytic devises and separation barrier forimprovement of air and water quality, beneficiation,
quality assessment and valorization of different mineral resources of NE region.

Ongoing Projects
l. Focused Based Research (FER) Projects

Project Title: Plasmonic nanoparticle decorated 2D nanosheets for detection of the
fluoride and arsenic in drinking water: Fabrication of a paper based analytical device
Project No: MLP-1009
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Manash Ranjan Das (Pl), Er Dipankar Neog (Co-P!), Dr Hemant S. Dutta
(Co-Pl)
Objectives:

< Synthesis and characterization of the plasmonic nanoparticles and their bimetallic

counterparts on the exfoliated 2D nanosheets.

< Theintrinsic peroxidase enzyme like catalytic behaviour of the plasmonic nanoparticle-
2D nanocomposite materials through the oxidation of chromogenic substrate 3,3°,5,5 -
tetramethylbenzidine(TMB), 2,2"-bis(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS)
and O-phenylenediamine (OPD) will be investigated.
Finally, paper based analytical device(pPAD) will be fabricated for the visual and naked
eye detection of the water contaminates like fluoride and arsenic using plasmonic
monometallic/bimetallic nanoparticle decorated 2D nanosheets materials. Different
existing fabrication techniques of (WPAD ) will be used and some innovative techniques
specific to the present application will also be used.
Salient Achievements:

< Four different type of the quantum dots (GQDs, g-CNQDs, h-BNQDs, MoS,QDs and

WS. QDs) were synthesized. PL spectra were oblained after excitation of GQDs, g-
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CNQDs, h-BNQDs, M0oS.QDs and WS,QDs at different wavelengths starting from 300
nm to 410 nm to determine the wavelength of maximum emission (A,,.). The peroxidase
mimetic activity of the synthesized quantum dotes was demonstrated using peroxidase
substrate TMB molecule in presence of the H,O..
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l. In-house, Grant in aid & Consultancy Projects

Project Title: Analytical instrumentation facility and their process development
Project No: OLP-2030
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Prakash Jyoti Saikia (P1), DrManash Ranjan Das (Co-Pl), DrH S Dutta
Objectives:
< Development of co(polymeric) stabilizers in the preparation biocompatible polyester
particles
< Development of affordable analytical platforms for determining specific toxins in edibles
and herbal formulations
Salient Achievements
% Synthesized poly(octadecyl methacrylate) (POMA) via reverse atom transfer radical
polymerization technique and the obtained polymers of different molecular weights
were assessed as stabilizer for the preparation of polycaprolactone (PCL) particles.
Stable and smooth PCL microparticles are formed in the size range of 1-70 pm at
different molecular weights of the stabilizer POMA. During the process, morphology
and stability of the PCL particles dependent on the concentration of stabilizer
< Fabrication of paper based analytical devices has been carried out using wax-based
and laser-based fabrication techniques. Novel colorimetric approach have been



explored for detection of Arsenic (l11) using agglomeration of surface medified gold
nanoparticles. Efforts have been made to characterize nanozymes for their optical
sensing performance using related characterization facilities and to develop their
colorimetric sensing capabilities.

Project Title: Design & development of polymeric nano-composite materials and
resource quality assessment along with value addition of low-quality coal/natural
carbonaceous materials

Project No: OLP-2031

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Jayaramudu Jarugala (Pl), Dr Binoy Kumar Saikia (Co-Pl), Dr U N Gupta,
Dr P Saikia, DrAjit Singh, Dr T Das, Mr R Borah, Mr L Phukan

Objectives:

5
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Quality assessment, environmental assessment, and economic production of high-
value carbon products from NER coal resources and other carbonaceous materials.
Design and preparation of Nano Materials (NMs) based on coinage metal, base metal,
clay, graphite, cellulose, carbon based malerials, etc. and its modification for specific
applications.

Design and development of polymer/rubber nano-composite (P/RNC) with the
inclusion of NMs as reinforcement required for its end application.

Salient Achievements:

i

Oxidative chemical beneficiation of low-quality coals under low-energy
ultrasonic and microwave irradiation: An environmental-friendly approach:
Ultrasound and microwave energy was utilized in removal of mineral matters from coal
powder. Thermal properties of cleaner coals is found to be improved. Advanced level
analytical characterizations of raw and cleaner coals were performed and the process
was observed to be feasible and suitable for scale-up.

Ultrasonic/
Microwave
Treatment

Low-grade Coal

Coal
beneficiation

(Joumnal of Environmental Chemical Engineering, Violume 9, Issue 2, April 2021, 104830)
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< Blue-emitting fluorescent carbon quantum dots from waste biomass sources
and their application in fluoride ion detection in water: Carbon quantum dotis
(CQDs) are the most feasible allotropes of carbon-based nanomaterials which have
unique characteristics of photoluminescence, bio-compatibility, and high stability. A
green and eco-friendly approach was propagated in the production of carbon quantum
dots from biomass waste like sugarcane bagasse, garlic peels, and taro peels by
ultrasonic-assisted wet-chemical-oxidation method. Biomass waste is considered to
be a major pollutant to living beings when they get contaminated with land and water.
The fabricated CQDs were characterized by High Resolution Transmission Electron
Microscopy (HR-TEM), Fourier Transform Infrared (FT-IR) spectroscopy, X-ray
Diffraction (XRD), and X-ray Photoelectron spectroscopy (XPS), The synthesized
CQDs showed the characteristic photo-physical properties as confirmed from the UV-
visible and fluorescence (FL ) spectroscopy analysis. The synthesized CQDs are highly
water soluble, possess strongly blue fluorescence under UV light with a quantum yieid
around 4-27 %. In addition, the resultant CQDs-Eu™ nanoprobe were promisingly used
for fluoride sensing in water.
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(Boruah et al., Journal of Photochemistry & Photobiclogy, B: Biology 209 (2020) 111940)

<+ Geochemistry and mineralogy of coal mine overburden (waste): A study
towards their environmental implications:
Coalmine overburden (waste) from Northeast (NE) Indian coalfield are studied along
with their advanced analytical characterization towards their improvement for gainful
utilization. Concentration of hazardous and REEs in overburden (waste) are
determined and studied. NE coalmine overburden samples contain considerable
amounts of REYs for further exploration.
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%+ Geochemistry and petrology of coal and coal fly ash from a thermal power
plant in India:
Few of the Indian power coal and fly ash are examined geochemically and
petrologically. Advance electron beam techniques are applied for nano-scale studies of
the samples. Concentration of trace and REEs in the samples are determined and
studied. There is possibility for environmental implications from these coal fly ashes.

(Saikia et al., 2021. Fuel 291, 120122)
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< Structure and physical properties of poly (lactic acid) (PLA)/ graphitic oxide (GO)
nanocomposite films: The biodegradable polylactic acid (PLA) has been used for a
wide range of applications such as food packaging, household engineering, drug
delivery and tissue engineering because of increasingly serious environmental
pollution and declining petroleum resources. However, graphene oxide (GO) with
tuning was investigated in terms of its use as a filler to improve the inherent properties of
bio-polylactide (PLA) films. The bio-composites of PLA with different loadings of Tuned
Graphene oxide (GO) were prepared by solution casting method. The tensile tests
show that the prepared PLA/GO nanocomposite films have significant improvements
tensile strength compared with the unreinforced PLA film. Morphological analysis using
SEM showed that the GO nanofillers were well dispersed at low GO loading and GO
agglomeration was found at higher GO loadings.Therefore, these novel PLA
nanocomposite films are promising candidates for biodegradable packaging
applications.

Tumlrg 'L'-nfllv.rlt' Drulely (WU} Pooby {lavibc mcedly 1A N

TGO/ PLA nanocomposite film

+ Development of antifungal biocomposite film against postharvest pathogens

Colletotrichum gloeosporioides and Lasiodiplodia theobromae. (Materials Today:
Proceedings, 38, 1113-1120, 2021)
Colletotrichum gloeosporioides and Lasiodiplodia theobromae are the two main
causative agents for the postharvest losses in mango, through anthracnose and stem-
end rot disease, respectively. Reduction of these losses using antifungal agents was
attempted by developing biocomposite films based on polyvinyl alcohol reinforced with
cellulosic fibres incorporated with antifungal extracts. Thereafter, individual films were
incorporated with aqueous (3 mg/ml) and supercritical fluid (SCF) [1000 uL] extracts of
Prosopis juliflora and Acacia albida which gave the maximum inhibition in the antifungal
assay of the extract against the selected pathogens. The developed films were tested
for antifungal activity, tensile strength, and elongation. The films retain their antifungal
activity after incorporation and also maintained significant tensile strength and
elongation for a biocomposite packaging film.
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Tested against :
Colletotrichum gloeosporioides
Lasiodiplodio theobromoe

Development of cellulose nanocrystals bio-composite film for food packaging
application

Environment friendly packaging materials prepared based on poly-vinyl alcohol
reinforced with cellulose nanocrystals (CNC) and titanium dioxide (TiO, ) by casting
method. The bio-composite films containing cellulose nanocrystals (CNC) obtained
from avocado peels by acid hydrolysis and varying concentrations of TiO 2 such as (0,
0.25, 0.50, 0.75 and 1% wi/w). The structure, transparency, thermal stability, tensile
strength and elongation at break of the bio-composite films were analyzed. Images of
the obtained films observed under the scanning electron microscope, revealed uniform
distribution of nanoparticles. The X-Ray diffraction results disclosed that increased TiO,
concentration led to the increased crystalline structure of the bio-composite films. The
Fourier transform infrared spectra revealed hydrogen bonding and interactions
between Ti and O. The addition of CNC into the PVA/TIO, blend films enhanced the
thermal and other mechanical characteristics. The bio-nanocomposite film with 1%
TiO, was found to be ideal based on morphology, tensile strength, elongation and even
exhibited better results against Colletotrichum gloeosporioides compared to other
concentrations.

Preparation of waste potato peel starch (WPS)/nano-cellulose reinforced bio
composite films

The use of plastics is struggled worldwide. Therefore, finding substitutes to plastic
packaging products is an urgent issue. This project work was dedicated considering
environmental friendly approach towards using food and agree waste viz. potato peel
waste starch as matrix and nano-cellulose used as fillers to produce eco-friendly
biopolymer nanocomposite films by solvent casting method. The eco-friendly polymer
nanocomposite films were characterized for their surface morphology, FT-IT, XRD and



thermal properties. The surface morphology study and thermal properties of the
developed green polymer nanocomposite films are promising and these films can be
used for food packing industry.

Project Title: Materials, minerals and processes for sustainable development
Project No: OLP-2037
Funding Agency: CSIR, New Delhi
Pl & Members: Dr Rajib Lochan Goswamee (P1), Dr Manash Ranjan Das (P1), Dr L Saikia, Dr
B Saha, Ms D Rajbongshi, Mr P Kalita, Mr P J Bora
Objectives:
< Development of Advanced Materials based Process for S&T Needs of rural areas
North East Region pertaining to water and silk industry.
Salient Achievements:
< The raw materials required for the deflouridation of water are collected and physico-
chemical analysis is in progress.
% Biocompitable AuNPs has been synthesized by following green biosynthesis route,
Approximately 11 nm spherical shaped AuNP has been synthesized by reducing
HAuCI, using Ocimum sanctum leaf extract at 50 °C within 3 h.

Project Title: Nanoparticles supported self assembled conducting polymer monolayer
based platform for rapid detection of monosodium glutamate in food products
ProjectNo: GPP-318
Funding Agency: Department of Biotechnology (DBT), Govt. of India
Pl & Members: Dr Hemanta Sankar Dutta (P1)
Objectives:

% Todevelop self-assembled conducting polymer monolayer based electrode platform.

“+ Todetect monosodium glutamate efficiently in food products.



Salient Achievements
< Demonstration of electrochemical detection of monosodium glutamate using
Langmuir-Blodgett nanohybrid films of GO and AuNPs with a linear range of detection
from 1 mMto 0.1 pM with a R* value of 0.99 using an immunosensing approach.
%+ The immunosensor is validated for monosodium glutamate detection in real food
samples like vegetable soups, tomato soups, and instant noodle products.

Project Title: NCAP-WGIII: Carbonaceous aerosol emissions, source apportionment
and climate effects

Project No: GPP-325

Funding Agency: Ministry of Environment, Forests and Climate Change, New Delhi

Pl & Members: Dr Binoy Kumar Saikia (P1), Dr Prasenijit Saikia (Co-Pl), Mr Tonkeswar Das
(Investigator)

Objectives:

% |dentification of a regionally representative location for particle sampling for BC source
apportionment.

“ Particle sampling for a two year period, including QA/QC protocol development and
implementation. Filters are to be passed on to the associate institution for full chemical
analysis and source apportionment modelling.

% Analysis of seasonal variations in source contributions to PM2.5 as related to
meteorology and emissions. Data generation for final receptor modeling resulis for
North-Eastern India site. Detailed activity timeline charts and budget are given in the
following section.

Salient Achievements:

% A five Channel Speciation Air Sampling System (SASS) was used to collect PM,,
particles every alternate day for 24 hours duration onto multiple filter substrates.
Meteorology data for wind speed, wind direction, ambient temperature, relative
humidity, barometric pressure, and rain was collected at per-minute resolution from
Automatic Weather Station (AWS) in a single Unit.

* Treatment and sub-sampling of the filters for dispatch to IITK for further chemical
analysis.

% Chemical analysis of soil around the NEIST campus and the atmospheric aerosol for
environmental quality study.

Emission
Sources

(Istam and Saikia, 2020. Chemosphere 259, 127453



Project Title: Approach towards tailoring the interfacial structure and property of lignin
for flexible bio-polymer film application
ProjectNo: GPP-330
Funding Agency: SERB-Department of Science and Technology (DST), Gowvt. of India
Pl & Members: Dr Ajit Singh (PI)
Objectives:
< Development of lignin-Polylactic acid copolymer film from lignin.
Salient Achievements:

% In the project work, development of biodegradable polymer film from paper industry
waste lignin was the main objective. Therefore, lignin was isolated from black liquor
obtained from the paper industry, Isolalated lignin was firstly chemically modified with
epichlorohydrin to enhance it's reactivity and later polylactic acid (PLA) was grafted in it
to synthesize lignin-PLA copolymer. The copolymer was characterized and confirmed
with various spectroscopic techniques such as FT-IR, XRD, TGA, DSC, GPC etc.
Hydraulic hot press technique was used to prepare flexible polymer film from the
developed lignin-PLA copolymer. Further, properties enhancement and biological
properties evaluation of the above polymer film is in continuation.
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Schematic diagram of the polymer film development from lignin

Project Title: Red-Ox active ferrocene functionalized N-heterocyclic carbene-
molybdenum complex for catalytic nitrogen triple bond reduction

ProjectNo: GPP-333

Funding Agency: Department of Science and Technology (DST), Govt. of India

Pl & Members: Dr Biswajit Saha (P!)

Objectives:
o Syntheses of ferrocene functionalized NHC ligands.
@ Preparation of [Fe-Mo] catalysts.

o Ammonia synthesis from dinitrogen by [Fe-Mo] catalysts at ambient condition.



Salient Achievements:

o

New ferrocene functionalized N-heterocyclic carebene ligands have been synthesized
and characterized by NMR, IR, HRMS and CV. One molybdenum complex is prepared
and used for nitrogen fixation. Another iridium complex is synthesized and structure is
established by single crystal x-ray. This iridium complex is presently utilized for the
oxygen and hydrogen production from water at ambient conditions.

Project Title: Development of low cost biodegradable plastics from Indian agricultural-
food processing starch wastes for food packaging and other value added applications
Project No: GPP-337

Funding Agency: Department of Science and Technology (DST), Govt. of India

Pl & Members: Dr Jayaramudu Jarugala (Pl), Dr U N Gupta, Mr R C Bohra, Mr L Phukan

Objectives:

e

The main objective of this project is to replace/substitute existing petroleum derived
plastic films with eco-friendly, biodegradable plastic films produced from renewable
resource based polymers and agro-food processing starch waste materials.

Itis proposed to reduce the cost of biodegradable plastics (poly propylene carbonate)
using a low cost agro-food processing waste of potato and banana peel starch waste.

In addition to that the two fold nanofillers such as cellulose nanocrystals and silica
nanoparticles shall be obtained from a single feed stock of an abundantly available rice
husk agriculture waste.

These nanofillers shall be utilized to improve mechanical thermal, barrier properties of
PPC/starch blends. Also the grape fruit seed extract also used lo impart the
antimicrobial, antioxidant and UV absorbance properties of PPC/starch blends.

The biodegradable plastic films will be melt processed and the effect of starch, grape
fruit extract, cellulose nanocrystals and silica nanoparticles on perfomence of the films
shall be investigated.

The physico-mechanical and thermo-mechanical performance of the developed films
will be evaluated using ASTM standards. Biodegradation of films will be carried out
according ASTMD 6348. Finally optimized of new formulations were used to test food
packaging, agricultural mulching films applications.

Salient Achievements:

<

Eco-friendly biocomposite films were fabricated by reinforcing silica particles. The
biocomposite films were prepared by solution casting method. The prepared films were
characterized for SEM analysis. The effects of silica particles (1 wt %, 2 wt %, 3 wt %
and 4 wt % with respect to starch) on the morphology of the starch/silica particles bio-
composite films were examined by SEM technique. Morphological & photo group
studies indicated uniform dispersion of the low-concentration (2% ) silica particles in the
starch matrix (Fig.1 & Fig.2). The biocomposite films will be extensively studied using
various characterization techniques viz. mechanical, thermal, barrier properties, FTIR
etc. The outcomes of this project work provide understandings into the development of
eco-friendly bio composite films for packaging applications.
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Figure 1. Bio-composite films with different 510; loading (0-4%g).

Figure 2. SEM unages of starch-silica bio-composite film.

Project Title: Application of biosynthesized metal nanoparticles for quality
enhancement of Muga silk fiber

ProjectNo: GPP-338

Funding Agency: Department of Biotechnology (DBT), Govt. of India

Pl & Members: Dr Lakshi Saikia (P1)

Objectives:

&

e

¥,
'l',.'l'

e

Green synthesis of metallic Nanoparticles using locally sourced plant/fruit extracts.
Study of the effect of synthesized nanoparticles of Au, Ag & Cu on quality of Muga silk
fiber.

Evaluation of Toxicity of the metallic nanoparticles by screening in mammalian cell
lines.

Quality assessment of nanoparticle treated Muga Silk fibers.

Evaluation biodegradability of extracted silk following treatment with metallic
nanoparticles.

Salient Achievements:

i
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Biosynthesis of some of the metal nanoparticles (Au, Cu etc.) has been carried out
using plant extract. Initial characterization of the synthesized nanomaterials confirms
the formation of the corresponding metal nanoparticles. Similar line of work is being
carried out on eri silk worm and the results are very much encouraging. The
smoothness and strength of the yarn is increased significantly. Based on those results
since muga silk fiber has diversified application and different physical as well as other
properties we have performed preliminary investigation.




Project Title: Development of hybrid battery power module with indigenously developed
super-capacitor and Li-ion cell.
Project No: GPP-348
Funding Agency: Ministry of Electronics and Information Technology (MeitY), Government
of India, New Delhi
Pl & Members: Dr Binoy K. Saikia (P1), Dr Dhrubajyoti Bhattacharjya, Dr P Saikia, Dr T Das
Objectives:
< Development of hybrid battery power module with indigenously developed super-
capacitor and Li-ion cell.
Salient Achievements:
< Anultrasonic-assisted activation process for low-quality coals is developed.
+ Chemical and surface properties of the coal-derived activated carbon are evaluated.
% Electrochemical properties of these coal-derived activated carbon are evaluated.
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(Bora et al., 2021. Journal of Environmental Chemical Engineering 8, 104986)

Project Title: A comprehensive approach in understanding in acid mine drainage
problems of Makum coalfield and its management
Project No: GPP-364
Funding Agency: Ministry of Earth Sciences, New Delhi
Pl & Members: DrBinoy K. Saikia (Pl), Dr Manoj Kumar Phukan (Co-P1), Dr P Saikia, DrT
Das
Objectives:
% Geochemical and kinetic studies of Acid Mine Drainage (AMD) problem in Makum
coalfield (Margherita), Assam.
% Development of a site-specific prototype for management of AMD from Makum
coalfield.



Salient Achievements:

Proximate and ultimate analysis of coal, OB and sediment samples.

Petrographic analysis of the coal and OB samples from Makum coalfield.
Determination of sulfur and forms of sulphurin coal and OB samples.

Principal Component Analysis (PCA) of the chemical and geochemical parameters to
evaluate their mutual correlations.
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Collection of Coal sample

Figure: Coal sampling around AMD affected areas of North Eastern Coalfields, Margherita (A:

view of Tirap colliery OCM), B: 20 feet coal seam; C: Sampling of dump coal; D: AMD

affected area) during winter (early March-2021)

Project Title: Pilot scale demonstration and popularisation of some sustainable
technology for the supply of safe water in fluoride and arsenic affected areas

Project No: GPP-372

Funding Agency: Department of Science and Technology (DST), Govt. of India

Pl & Members: Dr Rajib Lochan Goswamee (P1), Dr Manash Ranjan Das (Co-Pl), Dr Lakshi
Saikia (Co-Pl)

Objectives:

o

Installation of minimum four demonstration plants each suitable for a community unit of
approx. 50 adult persons for fluoride and arsenic removal from bore well water.
Intermediate toxic sludge immobilization at the plant site by lime-silica reactions for
safe transportation to central sludge repository

Immobilization of intermediately stabilized sludge through mortarisation in centralized
repository to obtain commercial products

Feasibility assessment and capacity building of the community for institutional
sustainability of the technology on field conditions and expanding exposure of the
technology through demonstration to multiple stakeholders and user groups of two
fluoride and arsenic affected areas.



Salient Achievements:
% The project execution has started recently. The raw materials required for the column
preparation to decontaminate the water are being collected and initial physic-chemical
analysis is in progress. Investigations on process parameters are initiated.

Project Title: Development of advanced hybrid supercapacitor operating with high
energy density and wide operating temperature range
ProjectNo: GAP-796
Funding Agency: Department of Science and Technology (DST), Govt. of India
Pl & Members: Dr Dhrubajyoti Bhattacharjya (Ramanujan Fellowship)
Objectives:
% Fabrication of energy storage device from Northeast region bio-resources.
Salient Achievements:
“+ Newly sanction: Work in progress.



BRANCH LABORATORY IMPHAL &
BRANCH LABORATORY ITANAGAR

The CSIR-NEIST Branch Laboratory Imphal was established in the year 1973 with the aim to
undergo research and development related to oil yielding plants. After renaming the RRL to
NEIST, the Substation has been upgraded to the status of Branch Laboratory, Imphal in the
year 2012 with many more activities and research areas such as Biodiversity, Bioprospection,
Biochemistry, Designing and development of products based on ethnic designs and materials,
Seismic observatory, Weather monitoring station, etc. The Branch Laboratory will be focusing
more on motivation and transfer of technology of CSIR to society through NGOs,
Organizations and Entrepreneurs,

The CSIR-NEIST Branch Laboratory Iltanagar was established in the year 1981 and started
functioning from the year 1983. The objectives of the branch Laboratory is to promote
advances to medicinal, aromatic, economic plants, metabolic engineering and microbial
research for the benefit of the society of Arunachal Pradesh in particular and to the country in
general. The branches will be implementing the objectives, research, educational and societal
activities that foster a multi-disciplinary interchange idea, S&T consciousness to the students,
entrepreneurs, NGO, SHG etc. The activities of the branch laboratory Itanagar will contribute
to the basic science, translational research for application of health care and environment,
agriculture and sustainable development and livelihood income generation for the people of
Arunachal Pradesh,

Ongoing Projects
. Focused Based Research Projects

Project Title: Deciphering the mechanism(s) of host-endophytes coevolution,
enhanced secondary metabolite production and crop productivity

Project No: MLP-0048

Funding Agency: CSIR-Focused Basic Research (CSIR-FBR)

Pl & Members: Dr Natarajan Velmurugan

Objectives:

% The main purpose of this project was to isolate, screen and select potential endophylic
candidates from the endangered medicinal plants specific to Arunachal Pradesh, with
emphasis on plant growth promoting activities and functional metabolites production.

% We are characterizing and determining metabolic pathways and elite genes in selective
endophytes responsible for plant growth promoting activities and functional
metabolites production.



Salient Achievements:
% Successfully isolated endophytes from the interior parts of rhizomes of selective
medicinal plants. The isolated endophytes were characterized at phenotype level with
emphasis on their role in plant growth promotion and functional metabolites production.

Il.  In-house, Grantin aid & Consultancy Projects

Project Title: Augmentation of bioresources for environmental care and socio-
economic development

Project No: OLP-2043

Funding Agency: CSIR, New Delhi

Pl & Members: DrH B Singh (PI), Dr P Yuvaraj, Ms N Abem Devi, Mr Somananda Thokchom
Objectives:

< Survey, germplasm collection, identification & documentation of economically &
environmentally significant plants.

% Chemical profiling of selected species.

“ Formulation of some usable products from bioresources.

Salient Achievements:

% A survey was conducted for collection of ethnobotanical data on immune boosting
herbs practiced by Meitei community of Manipur. A total of 55 plants belong to 35
families and 39 genera are collected. (It will be communicated to a research journal for
publication).

* Planted 15 sapling of Agar (Acquillaria malaccensis), 7 sapling of soap nut (Sapindus
mukorossi), 5 saplings of lipstick plant (Bixa orellana), 6 Terminalia citrina, 6 Litsea
cubeba, 3 Stixis suaveolens, and 3 Hiptis bengalensis in the Experimental farm of
BLIM on the occasion of Gandhi Jayenti.

% Two types of green tea are formulated and nutritional and other parameter profiling of 2
types of green tea in undergoing.

Project Title: Extension activities in Arunachal Pradesh: Utilization of medicinal,
aromatic and economic plant (MAP) for socio-economic benefit in rural sector of
Arunachal Pradesh

ProjectNo: OLP-2044

Funding Agency: CSIR, New Delhi

Pl & Members: Dr Chandan Tamuly (P1), Dr N Velmurugan, Dr B C Baruah, MrJ Bora,
Mrs M Hazarika

Objectives:

< Exploration and chemical investigation of selective medicinal, aromatic and economic
plant of Arunachal Pradesh emphasis on bioactive constituents of Zanthoxylum
armatum and other specific medicinal plants.

< Evaluation of nutraceuticals, antioxidant, anti-diabetic properties, mineral content and
other therapeutic value of selective medicinal/edible plant species.



To generate employment opportunities for socio economic uplift in the rural sector
through utilization of low cost rural technologies like cultivation of mushroom,
production of vermicompost etc.

Preparation and propagation of improved vermicomposting using bamboo leaves
waste, microbial consortia, Trichoderma, E. fetida, A. differengensand E. euginae.
Analysis of chemical and elemental composition of improved vermicompost variety.

Salient Achievements:
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A total of 5 pure cultures were successfully processed and germ plasms were
established.

For characterization of mushroom species, genomic DNA was isolated from fruiting
bodies of 5 mushroom samples, MR001, MR002, MR0O03, MR004 and MR0O05. The
LSUD region was amplified and sequenced. The obtained nucleotide sequences were
trimmed and analyzed. The final contigs of the each samples were used for
identification purpose. All the strains were identified as Pleurotus sp. The accession
numbers were obtained for the same.

Further, the phylogenetic affiliation of the pure cultures were determined. Isolates
MR002, MR003, MR004, MROOS5 were shown very close similarity while strain MR001
was relatively distinct from other 4 strains, The MR005, MR002, MR0OO3 and MR004
were found to be identical to Pleurotus cornucopiae while MR0O01 was found to be
identical to Pleurotus ostreatus. The phylogenetic affiliation of pure cultures is as
follows:

Taxol from Taxus: Taxol is a botanical source of anticancer drugs. Our objective is to
optimized the process of extraction and quantification of taxol content of Arunachal
Pradesh

Samples were collected from four locations of Arunachal Pradesh- Limeking, Tawang,
Bomdilaand Ziro

The bioactive chemical- Paclitaxel, Cephalomannine; 10-Deacetyl baccatin-lll and
Baccatin Il (taxoids) were identified and quantified which have significant medicinal
importance.

Paclitaxel found highest in cold methanol extraction. The performance is better in hot
methanol extraction

Project Title: Nutritional enrichment of agricultural wastes with essential fatty acids
producing Thraustochytrids as improved feed for aquaculture

ProjectNo: GAP-369

Funding Agency: Department of Science and Technology (DST), Gowvt. of India

Pl & Members: DrNatarajan Velmurugan (P1)

Objectives:

&

<

The main purpose of this project related to characterizing the agricultural waste
materials available in Arunachal Pradesh and enriching those agricultural waste

materials with essential fatty acids producing Thraustochytrids cells.
Characterizing the selective agricultural waste malerials available in Arunachal



Pradesh and optimizing the fermentation conditions for the growth of essential fatty
acids producing Thraustochytrids in agricultural waste materials which to be used as
direct feed for aquaculture farms in Arunachal Pradesh.

Salient Achievements:
< Analyzed the proximate composition of selective agricultural waste materials of
Arunachal Pradesh. We are growing selective strains of essential fatty acids producin
Thraustochytrids in agricultural wastes.

Project Title: Expanding endophytes of Paris polyphylla as a model to study co-
evolution relationships with emphasis on functional metabolites production
Project No: GPP-323
Funding Agency: SERB -Department of Science and Technology (DST), Govt. of India
Pl & Members: Dr Natarajan Velmurugan (P1), Dr B C Baruah
Objectives:
< Collection and identification of Paris polyphylla from high-altitude mountain forests of
Arunachal Pradesh.
Isolation and characterization of endophytes from P. polyphylia.
Screening of endophytes for the production of saponins and other bioactive
compounds along with phytochemical investigation of P. polyphyila.

% Transcriptomics analysis — Understanding the molecular mechanisms of co-evolution
relationships with emphasis on functional metabolites production.

+» Effectof selective endophytes on bioactive compounds production in P. polyphylla.

Salient Achievements:

% Documented the presence of endangered medicinal plant P. polyphylla in high altitude
forest/mountain ranges of Bomdila region of Arunachal Pradesh. Major bioactive
compound steroidal saponins was successfully isolated and characterized. Metabolic
pathways responsible for bioactive compounds synthesis and transportation were
determined. We have isolated 193 bacterial and 2 fungal endophytes from the rhizomes
of P. polyphylla.

o
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Project Title: Anthropogenic impacts and their management options in different
ecosystems of the Indian Himalayan region
Project No: GPP-327
Funding Agency: GB Pant National Institute of Himalayan Environment & Sustainable
Development, Ministry of Environment Forest & Climate Change, Govt. of India
Pl & Members: Dr H B Singh (PI)
Objectives:
< To monitor snow melt and/or headwater contribution in total river water flow, their
seasonal behavior and quality due to climate change.

+ To assess the impacts due to erratic seasonal behavior of river/stream water flow on



overall land use pattern, the developmental projects such as HEPs and riverine aquatic
biodiversity.
++ To enhance capacity building of the stakeholders including women in terms of
increasing their resilience and adaptive capacity due to climate change for their
sustainable livelihood options.
“ To suggest mitigating measures and management options due to anthropogenic
impacts.
« To provide policy guidelines for strengthening existing polices.
Salient Achievements:
< Survey of 15 villages completed to know the people perception about climate change,
Head water contribution, people perception on climate change questionnaire survey.
+ Baseline database about demographic status, livelihood options, climate change
scenario, etc. in each study site was generated.
2 Consultative workshops/ seminars to minimize climate change impacts and
conservation were organized.
< Capacity building programme and income generation program for 14 Days (2020)
Capacity building and income generation program was conducted including 60 women
out of 80 participants as source for livelihood options through Lemon grass cultivation,
Essential oil distillation, banana fibre extraction and vermicomposting training.

2
o

Project Title: Diastereoselective synthesis of Lamellarin alkaloid natural product fused
spirooxindoles and its analogues. A series of evaluation of its biological activities
against Mycobacterium tuberculosis and other bacterias

Project No: GPP-334
Funding Agency: SERB -Department of Science and Technology (DST), Govt. of India
Pl & Members: Dr P Yuvaraj (PI)
Objectives:
< Synthesis of focused natural products based libraries.
% Screening for a diverse range of biological activities.
«» Structure-activity relationship studies (SAR).
< |terative improvement of leads.
< In-depth studies of lead compounds.

» Commercialization of lead compounds.
Salient Achievements:
Diastereoselective synthesis of Lamellarin alkaloid natural product fused spirooxindoles and
its analogues. A series of evaluation of its biological activities against Mycobacterium
tuberculosis and other bacteria.

+ Synthesized more than 100 compounds of focused natural products-based libraries.

% Screening for a diverse range of Mycobacterium tuberculosis and other Bacteria for all

the compounds.
< Structure-activity relationship studies (SAR) for the all-synthesised compounds done.



% Iterative improvement of leads.
“ This investigation will give us preliminary information to determine the anti-microbial
activity of newly synthesized materials.

Project Title: Chemical investigation and therapeutic evaluation for linking marker
compound(s) with anti-diabetic potential of young shoots of Wendlandia glabrata D.C.
and fruits of Phoebe cooperiana, used by indigenous ST people of Arunachal Pradesh
Project No: GPP-340

Funding Agency: Department of Biotechnology (DBT), Govt. of India

Pl & Members: Dr Chandan Tamuly (Pl), DrJ Bora

Objectives:

% Todelivereffective phytopharmaceuticals and/or potentially novel lead molecule(s).

% |dentification, characterization and validation of active constituents to define molecular
signatures of active extract and or fraction components that correlate with the degree of
biological activity.

Salient Achievements:

% Significant results were found in the young shoot of Wendlandia glabrata D.C. in water
extract and usable part with anti-diabetic properties followed by Methanol fraction.
Samples of Wendlandia glabrata have been sent to IASST, Guwahati in order to carmry
outthe further in-vivo evaluations,

¢ Published two nos. of paper under the project.

Project Title: Chemical profiling, quantification of bioactive constituents of ethno-
medicinal plant of Arunachal Pradesh

ProjectNo: GPP-342

Funding Agency: National Medicinal Plants Board, Govt. of India, New Delhi

Pl & Members: Dr Chandan Tamuly (P1), Dr B C Baruah, Ms M Hazarika

Objectives:

< Chemical profiling, quantification of constituent with seasonal variation of the selected
plant.

< Formulation of spice products from the selected plant which is widely use by the people
of Arunachal Pradesh.

“ Awareness programme regarding promotion, sustainable utilization of the spice plant
for mass cultivation to conservation of biodiversity and socio-economic development of
the tribal people.

Salient Achievements:

% Three nos of compounds was identified in the leaf of the plant which shows significant
anti-diabetic activities.

< The bark of the plant also shows a significant anti-diabetic activities. |dentified five nos
of compounds from the bark of the plant. All compounds were identified and confirmed
by HPLC and HRMS analysis.



% In GC-MS analysis was carried out in Petroleum ether extract (bark part) of the plant.
Total five nos of chemical constituents were identified

« Awareness programme: 3 nos of awareness programme on “Conservation,
cultivation, sustainable utilization of medicinal plant i.e. Zanthoxylum armatum C.DC
of Arunachal Pradesh" at different villages of Papum Pare, Upper Siang, East Siang

< dist. have been organized.

Project Title: Empowerment of ST people of Arunachal Pradesh through income
generation exploring under-utilized food item "Tashe’
Project No: GPP-345
Funding Agency: SEED Division, Department of Science and Technology (DST), New Delhi
Pl & Members: Dr Chandan Tamuly (P1)
Objectives:
“+ Toexplore and utilization of edible food 'Tashe' which is very popular among ST people
of Arunachal Pradesh.
< To organize training awareness programme for conservation, sustainable utilization,
cultivation of Tashi' for socio economic benefit of local people of Kurung Kumey district.
% To evaluate the sustainability, market value and established different food items from
"Tashe'.
Salient Achievements:
< Organised awareness programme for preparation of value added products. 20 nos.
Total nsos of participants 22 nos.
< Initiated the process for development the mechanized method for extraction of Tashe.
The prototype-| & Il has completed.
<+ The production and selling the value added product is going on. Itis carried out by the
Lifeline Multi-purposes Co-operative Society, Koloriang.
% The nutritional analysis was done for the value added products. It covered protein,
carbohydrate, minerals (Na, K, Ca, Fe, Mg, P, Cuelc).
< Establishment of market linkage with local entrepreneurs.

Project Title: Synthesis of analogues of natural products having anticancer potential
and investigation on their chemico-therapeutic potential to mitigate lung cancer
Project No: DBT-RA
Funding Agency: Department of Biotechnology, New Delhi, Govt. of India
Pl & Members: DrP Yuvaraj (Pl), DrK N Devi
Objectives:
%  Tosynthesise the other derivatives of Apigenin and its purification, Also, to synthesise
new compounds from Chrysin, thymoquinone, resveratrol. Purification and structure
elucidation of derivatives synthesized.



%  To study their anticancerous effects using cell line study. And also to check their co-

relation with pro-inflammatory cytokines.
Salient Achievements:

% Literature survey on phytoactive compounds; Apigenin, thymoquinone, Chrysin,
resveratrol. Completed writing a review paper on Apigenin, its derivatives and
anticancer activities.

“ Denvatives of Apigenin synthesis was done following Mannich reaction reported by Lin
etal., 2012 with slight modification,

< Nitric oxide reducing assay of thymoquinone and resveratrol.

Apigenin

new product

Fig.: TLC of Apigenin and its new product in solvent system methanol:
ethylacetate:2:8 observed under UV (254 nm)



R&D MANAGEMENT

RESEARCH PLANNING & BUSINESS DEVELOPMENT
DIVISION

Earlier, Management Sciences consisted of three major divisions namely, Human Resource
Development Division, Information & Business Development Division and Planning & Project
Monitoring Division. Each division had individual core activities to support the R&D fraternity of
the Institute as well as to support the Director and Administration. Later, the three divisions
were merged to form a new division named, Research Planning & Business Development
Division (RPBD) with an aim to bring synergism in overall activities and objectives of the
division. The divisional activities are being streamlined to ensure better performance with
optimum use of resources.

RPBD will continue to work in areas focused at developing business of the Institute, human
resources, planning & allocation of resources and evaluation of outcomes of R&D projects. The
division will continue to serve as a window to the outside world and maintain liaison with public,
industrial houses, government & private agencies, entrepreneurs, etc.

In addition to that the Knowledge Resource Centre (KRC) and Information Communication
technology division also provide significant and regular support to the Director and
administration.

Information and Business Development Activities

RPBD division continued to serve as the front office of the Institute to the outside world and
coordinated the overall business development activities. The division discharged the dual
responsibility of maintaining liaison activities with industrial houses, entrepreneurs, govt.
depariments, private and public sector institutes etc., on the one side and disseminating the
Institute's services, expertise and capabilities for economic and societal benefits of clients,
customers and users on the other side. The division also made efforis to consolidate the gains
of Institute's R&D in order to meet the needs and requirements of the entrepreneurs/
users/clients who seek assistance from the Institute from time to time.

Exhibitions/workshop organised:

The division disseminated information regarding institutional technologies by its products
display & posters, banners etc on different exhibitions and invitation by the entrepreneurs on
various occasions. The group also organized workshops/seminar etc.

Publications:
During the period the division brought out the following regular and need based publications
on different occasions.



Annual Report 2019-20 - Annual report of the institute was brought out and released on the
CSIR-NEIST Foundation Day celebration on 18 March, 2020 .

CSIR-NEIST Publications at a glance

Filing Patent Application:

The division is responsible for processing of the Institute's patent application for filing in India
and abroad in coordination with Innovation Protection Unit (IPU), CSIR, New Delhi. During the
year 2020-21, 10 Patents were granted in abroad and 4 Patent applications were filed in India
and 1 Patent application filed in abroad.

Technology Transfer:

The division is also responsible for licensing of the technologies developed by the institute. It is
responsible for drafting of technology/knowhow transfer agreement and acts as bridge
between the clients and the technology teams responsible for demonstrating the knowhow
package. Two (2) nos. of technologies were transferred to 2 Parties/Entrepreneurs during the
year.

Testing & Analysis:

The division is also responsible for processing of samples received by the Institute for testing
and analysis. On completion of the analysis, the reports are issued by the division to the
respective parties.

MoU/Agreement:
The division processed and executed the MoU/Agreements with various
organization/universities on different occasions as given below:



Sl.No MoU/f Party Purpose/Technology Date of
Agreement signing
1 Mol Assam Downtown Academic and Research 16/06/2020
University, Guwahati Collaboration
Assam
2 MoU Darrang College, Academic and Research 21/10/2020
Guwahati Assam Collaboration
3 MoU Numaligarh Refinery Ltd, | Research Collaboration 21/10/2020
Golaghat, Assam pertinent to microbial
remediation, soil chemistry,
hydrocarbons
4 MoU Rain Forest Research Research Collaboration 26/10/2020
Institute, Jorhat Assam pertinent to R&D projects of
common interest
5 Mol M/s Bosing Banggo Research Collaboration 28/10/2020
Farmers Producers pertinent to Aromatic,
Cooperative Society Ltd, | Medicinal, Floriculture and
Arunachal Pradesh other important plants
B MoU M/s Indica Nutraceuticals | Research Collaboration 30/10/2020
LLP, New Delhi pertinent to Medicinal &
Aromatic including
Cannabis/Hemp
7 Mol Pachhunga University, Academic and Research 27-11-2020
College, Mizoram Collaboration
8 Mol Manipur State medicinal Research Collaboration in 14/12/2020
Plant Board, Manipur the areas such as food
processing, agriculture,
healthcare, drugs, water &
Water resources, efc
9 MoU Nagaland Science and Research Collaboration 14/12/2020
Technology Council,
Kohima (NASTEC),
Nagaland
10 MoU EMPOWER MSME Trust, | Research Collaboration 17-12-2020
Hyderabad
11 MoU BCPL, Dibrugarh Research Collaborationto | 18/12/2020
create a common umbrella
between petrochemicals
industry and CSIR
Organization
12 MolU TUSTI, Guwahati Research Collaboration 22-12-2020




Board, Govt of India implementing the project
titled "Assessment of Air,
Water and soil quality in
baghjan oil blowout site and
its vicinity, Tinsukia, Assam
14 Mol Central Pollution control MoU (Integrity pact) 25-01-2020
(Integrity Board, Govt of India
pact)
5 Hes Ea‘?g aréi?i:l'tl:;'l{i::;? toawe Research Collaboration for 19-01-2020
e B implementing the project
Ministry of chemicals and titled “Polymers, their
Eg;gzers, (Govetnment, of composites and polymeric
membranes for sustainable
development of petroleum
industries”
16 MoU Numaligarh Refinery Lid, | Research Collaboration for | 24/02/2020
Golaghat, Assam implementing the project
titled “Removal of
sour/stripped water, its value
addition and recycling of
water and allied activities”
17 MoU Mushroom Development | To promote cooperation in | 25/02/2020
Foundation, Lamb Road, | scientific research and
Ambari, Guwahati- dissemination of
781001, Assam technologies related to
health and nutrition at the
same time creating
livelihood and
entrepreneurship
opportunities
Farmers Producers the “CSIR-Aroma Mission"
Company, Dipsur. in 100 hectares of land in
Guwahati, Assam the state of Assam.
19 Technology | M/s Rising Sun Enterprise | For transfer of Technology | 15.12.2020
Transfer Indore, Madhya Pradesh | on "Citronella , Jor Lab C-5
Agreement
20 Technology | M/s Rising Sun Enterprise | For transfer of Technology | 15.12.2020
Transfer Indore, Madhya Pradesh | on "Lemongrass, Jor Lab L-8
Agreement
21 Technology | M/s Vigor Healthcare For transfer of Technology | 05.10.2020
Transfer Services Private Limited on "Citronella , Jor Lab C-5

Agreement

Hyderabad, Telangana,




Human Resource Development Activities
Under HR activities, the division organizes workshops / lecture seminars, etc. The division

imparts training and motivates students of the NE region in particular and the country in
general. The division also undertakes extensive recordkeeping of the employee and
researchers, competency development through need based training, strive for collaborative
projects, etc.

It is needless to mention that this year, the outbreak of COVID-19 pandemic in early 2020
created unprecedented challenges to human health, economy and social well being of the
people in entire world. Due to COVID-19 pandemic situation, several activities such as
students’ visit, seminars, lectures, Jigyasa programmeme, etc. could not be held in physical
form.

Research Workers / Project Fellow:

The division encourages young talent for joining in the fellowships under various national and
international schemes of CSIR and other funding bodies to carry out basic research in frontier
areas of science from the country and from abroad. Presently, a few of them are working in
various capacity under such schemes viz., Women Scientist Scheme (WSS) of DST, Senior
Research Fellow and Junior Research Fellow of CSIR, UGC and other funding bodies, DST
Inspire faculty, CSIR-TWAS Fellow, DST Ramanujan fellow and NPDF. The group also
arranges to engage a few lecturers / teachers of nearby colleges and other Institutes as Guest
Workers for their research work leading to PhD. The number of such research workers under
various capacity during the periods are enlisted viz., 29 SRF, 40 JRF, 01 Women Scientist
Scheme (WSS), 01 CSIR-TWAS Fellow, 01 DST Inspire Faculty, 01 DST Ramanujan fellow,
03 DST-NPDF, 02 DBT-RA, 02 CSIR-RA, 01 DST-AIRTF and 01 TARE Fellow. Based on
review of their progress of research work a few of them were registered to pursue Ph D degree
from Dibrugarh University, Gauhati University, Assam University and our own Academy of
Scientific and Innovative Research (AcSIR).

Database Management:

The division maintains different databases on manpower of the institute viz., research workers,
manpower, apprentice trainees, etc. The group provides information of Group |V scientist to
RAB, to CSIR, visits of scientist abroad to ISTAD, CSIR.

Infrastructure Management:
The division manages different activities of the Boys' hostels of the institute.

Project/dissertation to students:
The division arranges facilities for multi-theme and multi-level training programmeme viz.,



summer training, industrial training, practical training, dissertation, etc. for the selected
students from different universities, colleges and institutes of the country up to a maximum
period of six months. During this period 165 Student Trainee (summer & winter season)
completed their training in different division.

Apprenticeship Training Programmeme:

The division provides training programmeme for Graduate degree holders (Chemical &
Mechanical), Laboratory Assistant (Chemical Plant) and I T| trade certificate holders in different
trades like Fitter, Welder, Plumber, Draughtsman (Mechanical), Electrician and COPA.

Planning and Project Monitoring Activities
Planning and monitoring activities involves R&D management in terms of planning and

allocation of resources and monitoring the outcomes of R&D projects. The division serve as the
main centre for appropriate dissemination of information regarding Fast Track Translational
projects (MLP), Mission Mode Projects (HCP), Focused Basic Research Projects, Facility
Creation Projects, CSIR-integrated Skill Development Program (NWP) and In-house projects
(OLPs) like Covid related Projects and CSIR- virtual Lab as well as the other externally funded
projects like (GAP, CNP, CLP and SSP) to the management and as well as the concerned
scientists. The division provides proper logistic support to the management in respect of
successful implementation and completion of the projects which reflects in the growth of the
institute, The division also prepares the annual performance target of the projects and the
laboratory as a whole by focusing the R&D thrust areas which are in accordance with the CSIR
vision and National mission. The division also acts as a link between CSIR HQ and the Institute
with respect to formulation of Planned Projects & their execution & regular monitoring and
reporting of progress. The division is also entrusted with preparation of various documents
such as Man-month distribution of projects, Task Assignment of Staff, Manpower Profile, etc.
The division updates the information of various projects and reports regularly for management
support and other purposes. Processing of purchase indents and maintenance of Lab
Notebooks are other activities under Planning and Project Monitoring (PPM).

Planning and Project Monitoring (PPM) also invioves following the activities:

External Cash Flow (ECF): The Institute undertakes projects funded by various external
agencies. The details of funds received from these agencies were regularly recorded and
monitored. Monthly statements of department wise ECF positions of the institute were
prepared highlighting receipts from Govt Departments, Public and Private Organizations. Total
ECF generated during 2020-21 was 1132.35 lakhs which comprised receipts from
Government Departments/Ministries, Public Sector Industries and Private Sector
organizations to the extent of 83.40%, 9.99% and 6.62% respectively. ECF of the institute from
different projects and services are shown below:



EXTERMAL CASH FLOW (ECF) FOR THE YEAR 2020 - 2021

(Including GST) (R in lakh]
51 Catagory Govt Indian *IPSE **5F5E Poreign Poreign Othars Total
Ko Industry Company Agesncy o1/08/ 2020
Ta

/032021

1 Collaborative 0.036 0.000 38.130 0.000 0.000 O0.000 0.000 38.166
2 RLD Consultancy 7.055 F6.970  ED.ELT o.000 O.00D0 0.008 0.000 Pl.842
4 GCrant=in-ald §i0.191 0.000 0. 0DD 0,000 0.000 0.000 O.000 934.1%7
4 Fremia g.004 1.680 0.000 0.000 0.000 O.008 0.000 1.600
5 sSponwsored RAD 0.000 0.000 0.000 0.000 O0.000 0.008 ©.000 0.000
§ Technioal Sarvice 13.049 46.273 7.054 6.490 0.000 0.008 0.000 13.646
Total | S44.337 T4.923 106.601 & 4% O0.000 O.008 O.000 1132.35%
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& PSR : Cantral Publlie Sector Enterprlse
TISPSE : State Public Sector Enterprise
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The Division wise External Cash Flow (ECF) are as follows:

Division ECF( in Lakh)

Chemical Science and Technology 116.32
Geo-Science Science and Technology 133.43
Biological Science and Technology 107.74
Materials Science and Technology 521.24
Engineering Science and Technology 146.76
Advanced Computation and Data Sciences 44.22
Extension Centres (Branch Laboratory Itanagar 46.88
& Branch Laboratory Imphal )

Research Planning and Business Development 15.77
Total 1132.35

Expenditure Monitoring: The expenditure of all the projects were monitored as per the
budget allocation and uploaded the details of receipt & expenditure in PPM portal so that the
fund position of a given project is readily accessible by concerned Principal Investigator (PI)
and management for effective management. The division facilitates in preparing Utilization

Certificate and Statement of Expenditure of the externally funded projects.



Goods & Services Tax (GST): The division monthly compiles the report for payment of Good
and Service Tax (GST) to Govt of India, accrued from the various Scientific and Technical
Services such as water testing, metal testing, soil testing, SEM/FESEM reports etc rendered
by the Institute. Total Service Tax realized during the year 2020-21 is Rs. 33.87 Lakhs.

Project Status: Status of Project Contracted and Completed during 2020-21 are as follows:

Sl No. Sources Project Contracted Project Completed
Project Contract No. of Contract No. of
Value(Rs. in Projects Value (Rs. Projects
Lakh) in Lakh)
1. | Grants-in-Aid 996.4 8 1372.89 9
2. | Collaborative 126.56 1 0 0
3. | Consultancy 132.04 - 138.42 4
Total 1255.00 13 1511.31 13

Audit Queries: The division responds to various audit queries (CSIR HQ & CAG) and
Parliament queries in relation to all type of projects.

Contribution to Lab Reserve Fund: The division is taking initiative to transfer the overhead
and Non-Refundable Balance amount from ongoing as well as closed Externally Funded
Projects to LRF in the every financial year.

Research Utilization Data: Research Ulilization Data deals with the revenue generated from
the projects and other aclivities funded by external funding agencies undertaken by the
institute. Yearly and Quarterly reports were furnished to CSIR Headquarters regularly.

PPM Portal: The division hosted and maintained a portal for display of all the project related
reports on-line. The website is linked to the NEIST Intranet and at present displays reports on
Projects-(Completed, on-going, in proposal stage), Research Utilization Data, External Cash
Flow, Expenditure details of all ongoing funded and network projects, Goods and Service Tax,
Employee List, Central Plan Scheme Monitoring System etc.. For analysis of outcome of
funded projects, the on-line form has been designed and the Principal Investigator fills it on
completion of their projects. The reports available on-line have proved to be efficient technical
support for the management and scientists.

Human Resource Portal: The division also hosted and maintained a portal to keep track of
the manpower position in order to facilitate the top management to formulate the policy on
human resource.



ERP System: CSIR-NEIST adopted the Enterprise Resource Planning (ERP) system and
running it successfully. The division is mainly involved in updating project related data and
mapping of NEIST staff with the roles of the staff, in CSIR Enterprise Transformation Portal.

Monthly/ Quarterly Performance Report: Monthly/ Quarterly Performance Report of NEIST
contains information about the performance of the Institute on various parameters like papers,
patents, development of technology, awards & appreciations received by scientists & staff
members. Reporis are regularly sent to CSIR HQ. These reports are also helping the
management in reviewing its own performance as a monitoring tool.

Miscellaneous activities:

a. Regular monitoring of different projects through divisional review meetings, all
scientists meeting, review of Mission Mode and FTT projects, Young Scientists meet
and various VCsrelated to FTT projects, mission mode projects, etc.

b. Compiled the Task Assignment of staff members for the year 2020-21 and also
prepared the list of Mentors for Scientists (Pay Band-3), Reporting and Review officers
for Technical personnel of your division/Section has been prepared for the year 2020-
21.

c. Prepared and uploaded various documentsin the C-DIS Portal.

Knowledge Resource Centre

The Knowledge Resource Centre (KRC) continued to provide library and information
services to R&D divisions, Research Fellows, outside students and individuals like from
universities of NE region and R&D institutes. During the period, the KRC added 218 numbers
of R&D books, 157 numbers of Hindi books to its stock and subscribed 8 numbers of print
Journals. Apart from these subscribed Scifinder, ACS Journals, iThenticate and ASTM DL
through NKRC and other 5 numbers of online journals individually subscribed from Elsevier.
KRC also subscribed the BIS packs for standard to supplement the testing facilities of the
institute. The KRC enhanced the repository of Annual reports from various R&D and academic
institutions.

The KRC continues to maintain a database on publications and presentation of papers
by scientists and researchers of the institute and on the basis of which various reports with
Bibliometric analysis of laboratory's publications were carried out as and when required by the
management for analysis and external submission. KRC also started providing the Online
Public Access Catalogue (OPAC) with the help of ICT members which can be access through
intranet.



%g} ANNUAL REPORT 2020-2021
HeOTel A AT arfafafear
RAJBHASHA HINDI ACTIVITIES IN THE INSTITUTE

f&odl [Gaa e @1 Aol

®llda-19 dsdl dman oid & NAGId @1 didol @id go desadme-goee-yd (4stol o
el sizens, sivge @ yonnE [Bal o oplefla op A oadvm gls ova & [Ge dene A
faldsar sfsiensa afelBrudl 3 e 7-14 By & dae wsnsn B ame & aehsel B od
14 ez @) afeienger amfl afdmBm & awa oldon didiei o1 FepRrY o gu geor Riaw
aaidE a1 RN b

[Bodl scns an g 7 Broear 2020 @ [ ok | 2o wcas & alam affo Bed) & aef
ma @ gf o aom @ e g gor & affelimal o aelos e arn o @a- o dsnioes)
va fafdem it & Pm Qo su A ateersa Bodl orlonand ariBe ol arfl, Bed el
JAlEBI G DS HIBN D WoIEE G @1 @0 gXg0 S B0 68 Ae[iiee @ Iaeidva A a@sn
e | @ g am A e el ol e @ [ § weifee w0 d oga o & e 3 aden |
o o AeEa A e wea v afR csa s & owedlle A gbieer waen 0 aride- 19 #aand] @
SO e ol ol A a0 o Al e gz [Bedl A A e alienBen aediSa oaen s
WA @ WERRn Aearsed Redl Bas @B R Bedl sl @ i o 3aE G we Ren o gqa
A afieniEm & awla ol wiza da Bem e D@ geo aftm@@E a @ae o aoae o anas
14 Brwaz 2020 @ Bl [Gaa aadie & sa @ [ opn 1 @dan A@TE @ IRV B &L
fali¥a w@ @ asisa 1 ortoa o g Redl afdaad] od afda, s aomra oriferm aiaid
ol o agi @ sa @Een & ae il @ Bl aw Acer agay s 1 weds i Do aftehBm
& 1ol @ 2 g sa 3 aeiPa e arg ol ssw Ball e sl @) alsiersa siE s )
el & ma grror R apa ge d-gavmn ol [ wen o gaR RBeen dlemandan @
aalbiterp ST Axiz 2l @3 B dcw @) Wl s FaW U Jown e 1 MEEmal B g dwfe vd
onns oEleaser Al & aragr 21 AW asa A aven Gar e o gu [Bed] @ e o ag@ol
ol adlel Iben 1 30 daa2 g2 Haegol & gandlaes Altesd] ol A v g, seR v oa aldad
ofl sfteigm uane vd e cd Axa alfasd! ol smoios oml & i Bodl & e Bq ueer a3 a@
G 1 wrlea & 3a A yapr [Ga 2mAs o Aacda Al gar G bar sa gegarg s1lia [

| . - -h-.
#eTmd FEAw @ gideE sEprw @ aRv dud ueet @ voe o Bt e @ e st ofdeither @
et & ity fe=h oy arioer onfes o oom

Rizenol A opnen 18l awmes @1 anlviol
WG - 19 Aapndl dHawam aid & ASrla @l mda a3 50 Redl avms & ghae a3 fasstani 30
& dicdigol &4 dde sEllBan d Buaidllag docuga aldeBd ed erlonad ald 3l ol
sl afd geldl v Qaon At e @l aalt & ad -




1S0S-080S TAOI3IA JAUMMA @9
|

7892020 ¢ e ay A Bl woms @ gpmna @risn ariSe gan Bl daae & il = Jas,
g »a A s Brpes dmites od RAfscaes & Aereuss we1 e ool Rau & neEr 1y A =T
aolfffy vei ovrles A gafore vl [dta s o =wrfaoe [Bed] sre vd aflen* ea a3 el s @,
el aftremidl A awolt gl & 1 Gl Bau & gem @ 3 =wagge? gz (B gitemis v a5
v weirere oo el sy @ e weEn aRn g

9/9/72020 : "oldG-19 aswadlt e g afmonse [eed) A s aliehEm aenfm e sen

10792020 - [Bad] mmen A daleua siial @ Slega @0 ge [Bed] fdaa @eeiiadly ufdeBm ma@isn
al all | Ryl vd suecde oRlan Aa @ o sad ol affienBET O e B snedla a2
do & udorss ), Y ao@ agnl Hhoa A "ol adan aidsall & aol ax oo o sacEa ke
1 ufdsnlden & wa aels SoRN )

11/9/2020 : Bod]l sppdao ol aeiSe [ s o a2 Bofues od e ol sfan <
Al @cifeo, g ddud @) ol do, didida orlfaa, oll:eie o lowen 1 el gasifdel
o i e

dyoma i [EE) orlonenal @1 Brfda s

sl fora wa dlwamgan qearsoa & loulaida 4 denae & deulorsl, doolladl aldimidal,
awollideal, gonam & altield vd edal¥a @ &e Bag (B orlouon an alae [ swm &
1 aend] walodaa @) glide A ana-aaa g2 o vd g @l eemnaa @ caeo 0 FEan A6 @olkb2
wrtonen A aidem B omm & 1 ad & Qe Bafa =g A gala ar ar ) Radfte assfenandl an
aeisel [dsen apn o aeedoncnall A axe [dua aoen B @ neia, elaa f epiledig oy
we? a ARrets Bl weppam vd aeE B4 @ gle i paEea A Beoren s od asoer @
areen A el i arl o ol ia alds 2aa a3 asena & a0 ¥ @1 5R0 0

ettt /sl A aemiEon, aow Al /orlan & [Sodl orionen # Agas
of]l s e, [Bod] altioidl va alda, o2 2o erlloael aldifa, oh2ew @) lowetldikin &g
uupr @& afadl § aemen Redl & Rde/zdana o e aftf & sa N seallen @ o)
awifia [ aen vd e aoozr gxga dl

Bk aEn odl asiona vd aldmm aeene, Sl Yo @S, G IDTEE M HAeR: 29 o6 2020
vd g 23 ard 2021 @ wenfia Bodd wRlenan & g aldddh vd cwEwnn @& Hu § zemnen
wifoaqel tr caomion B weRa kbsa s o

B Hamhd, WG o, domied Peas, Qella esaloa, saad). aoeeca [deam, 15la awalaa, wagid]
A 9 Wl 2020 @ gafm Bea ol eee aome opfoore a8 & a3 & Be ve afdon o
arlise e sen Biadl ~afecnsa ol ol aglmic bua o aeito cnoma gzqa o

digla [mea, ary Ao @m, hae (GEn ANeE, Ten IRWR): AnTm ACME & cliel 17 aTpE
2020 @ enaw af s Baslée & aftmBin & dla ~wecar Qo aas o ol - oe g orasa
e g2 medls ac-ldaic aitelBin & [omfae doic & [ée awilia B 33 avanyde senean )

siizidian oo wildmsam, Shase sarg as. ohiisic: 20 Seadl 2021 @ aRhSE Bedl sferan &
an Al vd e & mu A sl oRifeade U ozl S iR i s g

dicha ldemema, ameamee, stz ddmn uEa, wea ey ad 2020-2) @ 1B daaa udes giddo
& Hex & wu A wnldia o 16 Reia? 2020 wd 19 seadl 202 @) gdaa Aldi @ dos #
asvagul aal od Jreem ok & e aaBa [ aen o i g @l Bigle & menqan afdl
@ Mo @ wa A 6 wradl 2021 @ iR [den san

AV ed Sge Ax anadge M, wes cd san amew afhe, deee: 29 Briaz 2020 @) alvesrsfiad),
olleere “vonnen afdildan & Fopicor Qe g wrfenon w1 arlwe e sen 1 gqara 15 ad 2021 @)
Aotetiga [Bod] @elonen § ~oaladlon Bedl & 2asu vd wiarz & Biffes wsu~ [ua uz o=
&q anif¥a Bsn aen o 51 eelenen i B Rdes od @Bidre aftfh & wa A & su i awifia Bsn

o, dcapne axdla S




@ﬁ} ANNUAL REPORT 2020-2021
‘-[-’

&l Qg Awen g (B4 snsn gidigm aisaga dg @1 Aaicel

(Bt andl aldreil3a /aesdanl¥a & [ faalita s & 18 snsn aioeesa gdae/adlo/as adlen am
ol Jforcel Sy @ o dizena A ow woEsn & aldigo & e ad 1997 & g 3R, e AN,
2raanen [, T8 Do Meon g sizeanm gdom & aclo vemsiice Gl smn aldigm de 2enian
Ben 1 Remer g as @ emlla il @ man o srfa & aidiem 2 sl Sadda Bsen sen
dooanr de g won & oepicn aaadendl  dxael, adlaga dal g anidia
af g3 fastalll @) ad d & ax @ dwla Balogsde d: g afdgm S emnilda @ &
uldigm @ wy-ama au- o @dlam, oFf Bed] & Brixm ¥ am woasd & aflgn o) ol zaa
gy dalem s sn 8 1 ad & e @A aemnfl & daso @ R & & e W Sad o
s daiea ed gdlen aenkia s

sioiard] 2020 a0 &g 2020 @ B &G adl gdlgn ailde acsendl & wiv 3 @2 S e

Agenis 2020 A - mad el o oa-feeg dseide]l aonon g omiaa am dedl apn vd ol
scfEcE Fvenol, shese, e Bie orflem afe 313 areasid Ses, shere, @da Paaa, an
Mz v olizaic wd doia do, siizeie A giggm aq b ALde aildia [be s g sasaar 2020
@ e aflgn F woefl ofend Qoll a9 @ aflenPRY @ o s a1 e ulbiRe a3 gaife

g
qllen i HU | odlem A & | wllen F sd0f | TEpd slend]
ganr |14 11 1 10
gdior |19 16 16 12
e |10 08 08 06

foree, oiizare A afda csnen orifoaeel Al @orRn @ dod

il @ sojaR Freme A oendl aoenen orleoeen @ B aosren omleaee miala wida £
ramojane acda dlo ms 3 doo wmalihg o) ondl 2 va wlvasa @ Afsids ol @l adl & 1 sx
freflles o A sediBaa W*1 07/04/2020, 27/08/2020, 11/11/2020 wa 18/02/2021 1 dom
arifr @l wg wd ascagul fowla fome s o

ol IGEl dRfeasiel Afdifa @aeE), shere ©f dod

of2 ol aRiloceiel WA @Ko, oll2EiC M HEDR, S AR, dopn A, o Sod] gru
as a8 osdl A walaan dic wonr & orRla J aommen B & ads al yf6ldan ava o saga
abi sl orifociol JEIA @3l ol Bl eiidl & 1 ad wa aga erlod S el O Feagn eilldia
[ wen & 1 2aefla sl Sdla wulaa sad wca @ & va udoe ad gaal deo wNGa o)
amfl & |

ad 2000 & 90 (SR o a2 Bl aRleaual alila, ohee @) arlur s, e, s
@ dlur am wfddla ol &q A 3wm o, Bed altadl, Bee, swge o anflia b 1 2enella
digly wmlaa, doa dsoan, arp Ao, wdlaapn o, saaadidl dwema, alvom, allss afdly &
A & 9 Baflia aafEe doe 3 aewen (5] g2 aal & e mer da 2

aldifa @l 37dl dow : afafa ol 374 Ao Afecnss dsrgaz 30 ad 2021 B FJges A 3
| dows @l aeenn &Y e asan, e dsuleee, Bee, shase A B 0 e aewr, ausms [Begs,
aangd] wrlors & goiel 9 agdl aiga vd aNgie wal¥vd oo 2l Sdla orilfod & aemo/albinld
dom A aloicigo sufdza g vd yomen Bedl & amian i aoes g aal




sl dsm T ST ST §-UTes @ T s @ file od Rves woin o Semdy

mife- 19 dMoaw aewdl @ o @ orn awgEl des afearsa 3-00 a3 aRN e orn | eRiba
Hoaol afalt @ alda ofl s oar A Iban sallaa orilfen © gegsr va gfddsdiezn O agen aldon
f&en | ameaa A @& aea g1 & guliem aRle nom wd afvfeiie o elde e s vd 1fdi
@ iz @) Qe | 5A §lael il wlael of ael-aua g, Deacol afafdital vd e aicfl B
al Aldfd & wad 200 1| wiaenn & wopar wll orlon O gde ndl d aseos Rodl & gamdl g
i 31 foiafl3a was & s Aepne [, md RoR ) fued ciifica & 1 1alda &1 [ 2ramen [dupa
el ad a0l wrlaa @) o Bedl sauica & e wfthe orlga 3 [Sen Bider & amla ew aga
e w8, oosmr il welon 2021-22 a3 @al O e seEs @ g 1S aen o a3l @l
wivlerRl A edaildan o Bod] sua vd aldgw, Red! asa/agyoaeer o, Bedl crsa/meaee: ol
Beda, ena 3(3) & ddala sudl Idbe s wpona o Rala, [Bed]l d wea wll &) Rala, g o Reda,
fod] wrloncnall & arlsol @ Rafd, Rodl udl @ Raf, omlan & gl d astacd] el ¢ i,
ied, o] @1 Rala gz an Dol g 1 srifcll & Jeiiidel @ el aaaagd @1 diaarn |

zomil [ gran lealida wecs) & avpsa ez & acra aoafael § ad @ qlaw sopte 2o
orlvadel arl © ukensl @ asc R aoElad © aaléin e a0 @dla gan, ol Jeldae wd al2gm
srenot, ek adla aa @4, adla orlay, sihse: malla @2e do, caaumile omlaa, s vd
a1 do anlla owlcn, dkeie @ quar A e [@a aen | arfea Aedagea 29 & SR IIER
& Hu ¥ goiam g% vd 9fles aic A gare B aneen | @dla den, vl ajdcne vd gldgon e o
i 19mp1 31 siaon, e d@ @1 AR A ou-uasas Sfalh i sonlier va q@ @ & gdes ol wndia
s A grewRr asn Ben oo g orfon @ aer aonpon orfeons D, olvare g aafdmn
affan =Fojonc” g-abkor & maal adm @ Bie asle o afenger ool A aen

dew & Musslldl, shzee @ 2] ca Alke gaean ol galla g3, medi dapsaae mifassn shee
galg s & 9l o w2, nedl Slas dlan B, ae: arge ooy, aul au ool dema &
foigarp, usdla a adam ud 9ld sada fodivia egd & dsifoio, ddla fdac, wae odica [deray,
dulla agieid dw, Sdla [QamEa AMeash, sk @i, oy ad, gaeos soo¥n aadfl, & affalel o
o foen wd aas omlay & ol uald @ axga B

aa A wdla e do B wonpen alderdl ol s o e & agd amors @ W e it
i 1




@ ANNUAL REPORT 2020-2021
-[J

. APETST N, = . o = L sl ;
van Pl & S 6w @ gar @ T g v aeR e e Al SRm R & semdss A o @ g
5 YU WEY O g

Yz o A Rerues aie dieR el s 4 FeEws A g g, adil R &% sewive s,
m%WWﬂ#MMmemm o, 73 9%, o PR, SR
¢ afte ya=® e e sudw, d76 4% & T | Yl T, sigud ita T &
sigden = Fiem =g geimgs sw e e 2 oI A Resin o, Frard
FAfeE, FEE & AEOw-aite A e arE, Gl FEE g 39 & JeUs e Al O oF
mwmmimmmmmmﬁm¢mwﬁmmﬁ
m%hﬁﬁ%w,@wmﬁg% Frate =i T
.m:mmmm.mmim g 7, TTOHURN] T F S
sfewrd A g % oA WA T O SEEE o e , T ERA e,
SN, ST FEE IO 4%, [A9dl 9%, 4% A16 qi6 dﬁﬁﬁsmah,aiﬂﬁiﬁ,‘lﬁﬁﬂag
mgmmmm,mm.mﬁ,mmm,émﬁ%mmwwm
T % e |

Hq q wida @ 3% 3 aowm SNl A Swg gE e A o o & ae g oie e |




CSIR-SUMMER RESEARCH TRAINING PROGRAMME 2020

In view of the unprecedented COVID-19 lockdown, DG-CSIR desired to initiate a programme
which was directed to provide online summer research training to bachelors, masters and
teachers. On behalf of CSIR, CSIR-NEIST initiated the programme under the leadership of Dr
G Narahari Sastry, Director, CSIR-NEIST which was launched by Dr Shekhar C. Mande,
Director General, CSIR on 16" June 2020.

CSIR-Summer Research Training programme was a training programme that aimed to
provide research-based training to undergraduate and postgraduate students and faculties of
various disciplines viz. B.Sc, M.Sc., B.Tech./B.E., MCA, M. Tech., M. Pharm. having excellent
academic record from various universities and colleges affiliated to UGC/AICTE/
State/Central/Private universities. Over 16,000 UG/PG students and teachers from various
institutes/colleges across India were registered under the two months Summer Research
Training Programme (SRTP 2020). In the unprecedented pandemic situation of COVID 19,
SRTP 2020 created a unique opportunity to ignite the young minds of every cow corner of the
country to inculcate the scientific research. The programme was coordinated nation wise and
conducted by the faculties and mentors from 38 CSIR laboratories and guest mentors from
different universities, institutes across the length and breadth of the country. A website
(hitp://neist.res.in/srtp2020/) was developed on the programme where aspiring students were
applied through and number of views for this website is found to be about 1 million. The
programme was provided a platform for closer interaction between the mentors and students to
carry out research-based projectin the above subject areas.

Among the 16000 applicants, about 8000 candidates were selected by CSIR-NEIST and rests
were distributed to the other CSIR laboratories across the country according to the applicant's
lab preferences given in their applications. Different14 interdisciplinary projects were
formulated and all the students selected for CSIR-NEIST, Jorhat are allocated to these
projects. Four hundred (400) mentors from outside the CSIR joined hands to guide the summer
research fellows. One of the major attractions of SRTP-2020 was 'Eminent Scientist Lectures’,
where renown scientists, professors, science policy makers were invited to deliver a lecture
and followed by a 'Question and Answer' session. These lectures were all of different flavors
and topics varying from core scientific talks like, corona virus protein structure and drug
discovery, chemical biology of artificial enzymes, or life lessons of different personalities, and
varying topics such as: expeditions to Antarctica, power of imaginations and knowledge in the
WhatsApp and Facebook era, Integration of research in science education, Importance of
encouraging and establishing MSME units, Raising issues of gender inequality in STEM
carrier among others. All these lectures were live telecasted in MS Teams, Facebook live and in
YouTube. The archives of lectures were made in YouTube which can be accessed anytime.
Involvement of the participants was eye catching. Many experts were demonstrated
experiments, high end instruments for characterization of materials or products in their
respective projects.



The online training provided on experimental basis virtually in different focused research areas
which covered specialized lectures, online practical sessions and demonstrations of high end
equipment, instruments and experimental procedure uploaded in CSIR-SRTP YouTube
channel. On the occasion of SRTP programme, 77 nos. of videos were made on the learning
techniques of different experimental techniques and demonstration on equipments throughout
their working principle and released in CSIR-SRTP YouTube channel. These videos received
large number of viewers and supporters with a large number of valuable and encouraging
comments.

A special session on COVID-19 by "COVID WARRIORS" on the detection technigues,
immunoassay for COVID-19, COVID-19 & Al based approaches, vaccine basics and role of
micronutrients to boost the immunity was held. Another special session was held wherein the
institute's Ph D students and project fellows presented short videos on the 17 SDGs of UN to
create awareness on these 17 goals and voice their concerns in urging the research fraternity
of India, to align their research objectives with the SDGs, which is very much attuned to UN's
objective to address and alleviate some key and critical issues currently plaguing the globe.
Director, CSIR-NEIST had taken the lead to design the programme in such a manner that it
acts as a platform for the young scholar to discuss their take in addressing these challenges
through S&T interventions. In addition to these, elocution competition, quiz competition, Essay
competition and a number of other events were conducted, which amalgamate various
branches of science and clearly strike a point that we have gone beyond different branches of
science which is divided into physics, chemistry, biology and engineering etc.

CSIR-Summer Research Training Programme also got helping hands from the Royal Society
of chemistry (RSC), and DBT Welcome Trust, under which Prof. Dominic Tindesley former
president RSC, President elect Prof. Gill Reids delivered very exciting talks. Amongst the
speakers, there were the acting CEO and Executive Editor of RSC who spoke about “a career
in leadership' and “how to publish: do's and don'ts while writing a research article” which were
particularly helpful for the graduate students and young researchers.
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CSIR-SRTP Proeramme Timeline

Inaugurated by the honorable Director ﬁ:nﬂlluf{,‘ﬂm and Secretary, DSIR, Dr. Shekhar C Mande on 16
June, 2020
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42 eminent scientists lectures started from 17* June, 2020
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Coardinated by CSIR-NEIST and mentored by facultics from 38 CSIR laborarories.

14 interdisciplinary projects formulated by CSIR-NEIST

Special session on the 17 sustainsble development goals on 29 June, 2020
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Special session on the socig-economic, health and agriculture survey conducted by AcSIR sudents of CSTR-
NEIST on 7* July, 2020
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One day workshap on “Arificial Tntelligence in Drig Discovery” an 1% Seplember, 2020

Osline quiz with 786 participants on 259 September, 2020,



CSIR-SRTP 2020 in NEWS
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CSIR holds training programme

under ‘Scientist Lecture’ series
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CSIR-NEIST INITIATIVES TO COMBAT COVID-19 PANDEMIC

In early 2020 the world faced one of the biggest heath crises due to the outbreak of COVID-19
pandemic causing unprecedented challenges to social, health and economic well being,
COVID-19 pandemic (caused by Sars-Cov-2 virus) changed the way of living and impacted
every sector & industry. In India and North East region, various initiatives were aggressively
implemented by the government to contain the spread of COVID-19 infection. CSIR-NEIST
under the aegis of CSIR rose to the occasion to tackle the pandemic situation by implementing
various action plans. Under the leadership of its Director, Dr G Narahari Sastry, CSIR-NEIST
adopted various preventive measures and steps right from the beginning for COVID-19
management.

With high demand of hand sanitizers and its unavailability in commercial stores throughout the
region due to the pandemic, CSIR-NEIST along with its branch lab at Imphal, Manipur took up
the responsibility on war footing to prepare and distribute hand sanitizers to various sections of
the society. The institute prepared hand sanitizer with alcohol content of ~80% along with other
additives as recommended by the World Health Organization (WHQ). About 400 liters of hand
sanitizer was prepared during March-April 2020 by CSIR-NEIST and distributed throughout its
campus and various establishments in the district like Jorhat Air Force Station, SBI Bank-RRL
Branch, Kendriya Vidyalaya, Office of Superintendent of Police, District Sessions Court, Post
Office, Jorhat Airport and Railway Station etc. In Imphal (Manipur), CSIR-NEIST branch lab
prepared 200 liters of hand sanitizer and distributed to the officials of NABARD bank, hospitals,
Manipur University, district municipality, etc.

Clock-wise from top left: Distribution of hand sanitizer in Jorhat Airport,
Jorhat Railway Station, Jorhat Air Force Station and Office of Superintendent of
Police by CSIR-NEIST during March-April, 2020.



Initiative by CSIR-NEIST Branch Lab, Manipur

CSIR-NEIST Branch Laboratory, Imphal has prepared more than 300 litres of hand sanitizer
and distributed to officials of NABARD bank, Manipur University, district municipality, media
personnel, and other officials working in fighting COVID such as doctors, professors from
Jawaharlal Nehru Institute of Medical Sciences, Imphal. To further increase its mass
production, the branch lab has joined hands with a local firm based in Imphal on 12 April 2020.
Alcohol-based Herbal Hand Sanitizer formulated by CSIR-NEIST Branch Lab Imphal,
Manipur was officially launched by Dr RK Ranjan, Member of Parliament, Manipur in the
presence of other officials like Pro-Vice Chancellor and Registrar of Manipur University;
doctors and professors from Jawaharlal Nehru Institute of Medical Sciences, Imphal and many
more officials from state and central govt. departments on 10 April 2020 at the Conference Hall
of the Branch Lab, Imphal. A total of about 13 litres of the hand sanitizer has been produced so
far and provided to the officials working in fighting COVID-19 and media personal. As desired
by Dr Sastry, the formulation know-how of the Hand Sanitizer has been shared with Marjing
Industries, Imphal with no technology cost and they are now in production of the Hand
Sanitizer.

Alcohol based hand sanitizer developed by CSIR-NEIST Branch Lab, Imphal (Left). Handing over
of Alcohol-based Herbal Hand Sanitizer by Dr H B Singh, Incharge CSIR-NEIST Branch Lab,
ImphaltoShri N Biren Singh, Hon'ble Chief Minister of Manipur (Right).

Handing over of Alcohol-based Herbal Hand Sanitizer by Dr H B Singh, Incharge CSIR-NEIST
Branch Lab, Imphal to to SP Central Jail, Sajiwa, Imphal (left) and Dr R K Ranjan Singh,
Member of Parliament, Manipur,



Development of other COVID-19 related products

Besides hand sanitizers, CSIR-NEIST also developed various other products such as face
masks, hand wash, liquid disinfectant, sanitized paper towel and anti-septic soap in large
quantities to further aid in self-defense measures to prevent the spread of COVID-19. These
materials are being produced indigenously and distributed among the employees, local
community and different essential service related establishments in Jorhat.

Liguid Hand Wash formulation has anti-bactericidal properties
against different skin and enteric microbes. The formulation is
gentle and safe for the skin and causes no toxicity or skin allergy.
The institute has so far distributed the hand wash to its various
divisions and sections for staff use.

CSIR-NEIST
Liquid Hand Wash

The ligquid disinfectant formulation is prepared based on Dettol,
alcohol, water and aromatic oil. This disinfectant is recommended
to use for spraying in walls and disinfecting commonly used objects
such as door handles, phone receivers, computer mouse, etc.,
various nook and corners of the room as well as in mopping floors.

Liquid Disinfectant
CSIR-NEIST prepared paper based towel treated with broad =
spectrum herbal anti-microbial formulation which can be used for
sanitizing hands, face and any surface including mobile, computer
key board etc.

Sanitized Paper Towel
An anti-septic soap with broad-spectrum herbal anti-microbial f % =
formulation has been developed by CSIR-NEIST which is useful

for personal care and hygiene. The product has been prepared by = == A el
the scientists' team led by Dr Mantu Bhuyan, Principal Scientist. R .—1{_1 L'L :
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On request of Jorhat District Administration
General Engineering Group of ESTD
designed and fabricated SWAB Collection
cabin with foot operated twin FLAP, double
chamber waste material bin and supplied the
prototype to them for their use and
fabrication.

Detachable Swab Sample Collection Cabin with Fool
Operated Twin Flap, Double Chamber Waste Material Bin.



CSIR NEIST developed Foot pedal Operated Hand Sanitizer, Soap Dispenser & Tap Opener,
foot sanitizing Pad are installed in Covid testing lab and different location of the laboratory,

Foot pedal Operated Hand Sanitizer, Soap Dispenser & Tap Opener developed
by General Engineering Group of CSIR-NEIST

Foot Sanitizing Pad
Bamboo based bed are fabricated for emergency hospital use purpose developed
by General Engineering Group of CSIR-NEIST.

Bamboo Based Hospital Bed



Awareness regarding COVID-19

CSIR-NEIST had undertaken various initiatives to tackle the biggest health crisis
due to the outbreak of COVID-19 pandemic causing unprecedented challenges to social,
health and economic well being. Dr G Narahari Sastry, Director visited different divisions of the
laboratory to spread awareness about the rules to be followed for the prevention of novel
coronavirus. He also visited Research Scholars hostels along with Medical Officers for
spreading awareness and thermal screening of all the students and caretakers was done at
the hostels.

Dr G Narahari Sastry, Director, CSIR-NEIST interacting with students and staff about
COVID-19 preventive measures.

COVID-19 testing laboratory inaugurated in CSIR-NEIST

i ' Fl

Dr Himanta Biswa Sarma inaugurating the COVID-19 testing laboratory at CSIR-NEIST in the
presence of Dr G Narahari Sastry, CSIR-NEIST and Ministers, Shri Atul Bora & Shri Pijush Hazarika;
MPs Kamakhya Prasad Tasa & Tapan Kumar Gogoi besides CSIR-NEIST staff

A new COVID-19 testing laboratory was established on 30 May 2020 in CSIR- NEIST. Dr
Himanta Biswa Sarma, Then Minister of Health and Family Welfare, Finance, Education
(Higher, Secondary and Elementary), Transformation and Development, PWD, Govt. of
Assam, inaugurated the laboratory. The Director of CSIR-NEIST, Dr G Narahari Sastry,



described this momentous event as an important milestone in the annals of CSIR-NEIST
history as apart from ICMR and medical institutions, CSIR-NEIST is the first R&D institute in
Assam to carry COVID-19 testing. He ascribed the establishment of the COVID-19 testing
laboratory here as need of the hour.

Appreciating the fact that NEIST is the first Research and Development institute in Assam to
open up a testing facility, Dr Himanta Biswa Sarma congratulated the scientists and staff of the
institute for making it happened. A team of 10 scientists of the institute are actively involved in
isolation of RNA from the virus besides 40 other staff members are acting as a support system.
The institute's Biotechnology Division played a pivotal role in carrying out RT-PCR based
COVID-19 testing. Besides, the Govt. of Assam and the district administration of Jorhat had
actively cooperated in facilitating the efforts put in by the institute. A microbiologist from the
Department of Health and Family Welfare, Govt. of Assam was engaged with the institute's
COVID-19testing laboratory to certify the testing.

During the day, Sarma also took stock of the kind of scientific programmes, research,
technologies and products of the institute. He was quite happy to learn about the technologies
that were patented and commercialized by NEIST. Some of the noteworthy achievements that
have been commercially translated include the herbal anti-arthritis ointment, anti-fungal
ointment, new varieties of aromatic plants. “Establishment of the COVID-19 testing laboratory
here is the demand of the hour, as it Is the most effective and globally successful approach to
test, trace, isolate the virus before it gets dispersed to community transmission level. Assam is
at the threshold point of crossing over to stage 3 which is the community level transmission
stage”, said Dr Sastry. He further added that the only way to mitigate and contain the situation is
to carry forward with extensive testing, and the ray of hope is the will of lakhs of people to fight
the pandemic. At the same time, the challenge is that the capacity to do so lies in the hands of
only a few people. Thus, the paramount task of the scientific community is to carry out as many
tests as possible to keep a tab on the virus and to develop effective drugs and vaccines for a
sure shot cure,

During 2020-21, the lab had successfully tested more than 20,000 samples received through
state government and district administration.

COVID-19 Web Portal launched by CSIR-NEIST

CSIR-NEIST in its endeavour ﬂmmm“m‘m Py

towards societal responsibilities
launched its own web portal to create
awareness on COVID-19 and to keep
the masses updated on the new
developments on the pandemic
situation. The portal was formally
launched on 6 May 2020 by Dr G
Narahari Sastry, Director which can be
accessed as www.neist.res. infcovid « Y e o e i .
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19. The basic focus of the web-portal is to disseminate knowledge and create awareness on
COVID-19 pandemicinthe society at large.

The portal has been classified into various sections viz. a home page, dedicated on the
background and history on the origin of novel coronavirus; therapeutics; CSIR activities;
epidemiology, pandemics; MPDS COVID-19; resources; myths and truths and a blogging
page. The portal caters to highlight upon the research activities being undertaken by the various
CSIR laboratories in the wake of COVID-19 pandemic such as molecular digital surveillance,
development of rapid and cheap diagnostic kit, new therapies development and drug
repurposing, development of personal protective equipment kit (PPE) and supply chain etc.
especially to apprise common people, the research fraternity and the industry as a whole. It may
be mentioned that the sections on popular myths and facts on COVID-19 and blogging platform
are added features which can be used to voice ones thoughts, opinions and concerns on the
Issue. In totality the portal is a window to the global happenings revolving around the novel
coronavirus pandemic. It may be mentioned that CSIR-NEIST has been playing a pivotal role
in its societal mission under the dynamic leadership of Dr G. Narahari Sastry, Director of the
laboratory.

CSIR-NEIST initiated COVID-19 Lecture Series

With an objective to increase awareness about COVID-19 and its impact in the world across
different sectors, CSIR-NEIST initiated online COVID-19 Lecture series in April 2020. Under
the lectures series, various scientists and students of CSIR-NEIST discussed on a wide range
of issues and aspects of the pandemic and its implications in industry, education, society,
environmentand so on.

Under the lecture series, 22 lectures were delivered on following topics:

SI.No | Title of the Lecture Date Delivered by
1 COVID-19: Statistics and Analysis 20 April 2020 Dr Leon Raj,
Scientist
2 The Coronavirus: A Geopolitical 21 April 2020 Dr Santanu Baruah,
Earthquake Senior Scientist
3 Impact of COVID-19 on scientific 22 April 2020 Dr Lakshi Saikia,
community and an approach from Principal Scientist

nanotechnology point of view
4 COVID-19 and repurposing of FDA 23 April 2020 Dr Gakul Baishya,

approved drug candidates Senior Scientist
5 Taking leads from ancient Indian 24 April 2020 Dr Dipanwita Banik,
traditional knowledge: potential Senior Scientist

prophylactic measures against
COVID-19




6 Scope of using Bamboo based 27 April 2020 Dr Dipankar Neog,
structures in temporary shelters, Principal Scientist
hospitals etc. during different disaster
situations
7 COVID-19 and role of medicinal plants | 28 April 2020 Dr Chandan Tamuly,
Principal Scientist

8 COVID-19; The positive side 29 April 2020 Er Vaskar Rajkhowa,
Senior Technical
Officer (3)

9 COVID-19: Blessing in disguise? 30 April 2020 Dr Bijit Kr
Choudhury, Scientist

10 COVID-19: Pathogenesis, immune 01 May 2020 Dr Rinku Baishya,
response and role of anti-oxidants Scientist

11 Strategy of employment generation in | 04 May 2020 Dr Mantu Bhuyan,
rural areas of Assam under post Principal Scientist
COVID-19 condition

12 A scientific outlook of post COVID-19 05 May 2020 Dr Subrata Ghosh,
and preparation for battle Senior Scientist

13 COVID-19: lts impact on 06 May 2020 Dr Manashi Sarmah,
unemployment rate, oil, gas and National Post
chemical organizations Doctoral Fellow

14 Structural basis for the development of | 08 May 2020 Dr Arup Roy,
pre and post infection therapies for Scientist
COVID-19

15 Earth response to COVID-19 12 May 2020 Dr Debasis Mohanty,

Scientist

16 Impact of COVID-19 lockdown on 13 May 2020 Dr Dipul Kalita,
agriculture and allied sectors Principal Scientist

17 COVID-19 outbreak and its impact in 14 May 2020 Er Dipak Basumatari,
construction sectors Principal Scientist

18 Aromatic herbs for the management of | 19 May 2020 Dr Saikat Haldar,
COVID-19 pandemic & post covid Scientist
socio-economic upliftment: Individual
to community

19 Novel coronavirus pandemic: lis 20 May 2020 Dr Archanamoni
perspective and scientific intervention Das, Principal

Scientist

20 An overview of COVID-19 drug 21 May 2020 Dr Ram Awatar
development Maurya, Scientist

21 Coronavirus pandemic: Retrospection | 26 May 2020 Dr Prasenijit Saikia,
towards clean energy harvesting in Senior Scientist
India

22 Recombinant antibodies for COVID- 28 May 2020 Dr N Velmurugan,

19: Engineering and production

Scientist




CSIR-NEIST Scholars Donate Fund and Ladies Club offers Non-perishable Food ltems
The Research Scholars working in CSIR-NEIST have contributed an amount of Rs 54,201 fo
the Prime Minister's Citizen Assistance and Relief in Emergency Situations Fund. The collected
amount from all the students was transferred through State Bank of India online payment portal.
The worldwide COVID-19 pandemic situation and the continuous lockdown for a month in the
country is wreaking havoc on the day to day life of people who are daily wagers, drivers, tailors,
laundry man, etc. To support these poor people during the crisis the NEIST Ladies Club has
made an effort to distribute some non-perishable food items like pea, Masoor dhal, chana dhal,
Chickpea, Mustard oil, Jaggery, Atta, flattened rice, Soap, elc. to the families of neighbouring
villages who are regular visitors to NEIST Colony as domestic helpers, maids, drivers, etc. It
has been possible due to the contribution received from the families of NEIST Colony, The
members of the NEIST Ladies Club also offered sincere gratitude to Dr G Narahari Sastry,
Director, CSIR-NEIST Jorhat for his supportin all aspects.

Distribution some of non-perishable food items to domestic helpers, maids, drivers, etc.
by members of the Ladies Club of CSIR-NEIST.



INAUGURATION AND S&T FACILITIES INSTALLED

350 kWp On grid Solar Power Plant inaugurated at CSIR-NEIST

With an aim to become more self-reliant on energy by reducing energy imports and in the
pursuit of producing clean energy, CSIR-NEIST has installed a 350 kWp On grid Solar Power
Plant at its campus today. The Solar Plant was inaugurated by Smt. Roshni Aparanji Korati,
Deputy Commissioner, Jorhat in presence of Dr G Narahari Sastry, Director, CSIR-NEIST and
members of the staff. The programme was held following COVID SOPs.

Smit. Korati in her speech informed that this is the first of its kind Solar Plant with such capacity
in Jorhat and has been connected on grid of APDCL. She also added that CSIR-NEIST is an
important institute in the district which has proactively contributed to the district administration
in the fight against COVID-19 pandemic by setting up a RT-PCR COVID Testing Laboratory.
Dr G Narhari Sastry, Director, CSIR-NEIST informed that the institute is trying to be hundred
per cent eco-friendly and has taken many initiatives to enhance the biodiversity, water
conservation, waste management etc. The present initiative will provide nearly 50 per cent of
its power requirement in the campus. The programme was also attended by Ms. Monsumi
Saikia, Sub-Divisional Engineer, APDCL. Mr Makhan Bora, In-charge, Electrical Section of
CSIR-NEIST offered vote of thanks at the concluding point of the event.

It may be mentioned that the inslitute is already using 100kWp Off Grid Solar Power since 2011
and with the additional installation of 350 kWp Solar Power Plant has further increased its
capacity which will not only cater to the needs of the

I3 .l DR | [
Inauguration of 350 kWp On Grid Solar Plant by
Ms.Roshni Aparanji Korati, IAS Deputy Commissioner,
Jorhat in presence of Dr G Narahari Sastry, Director, CSIR-NEIST



Unveiling of the bust of legendary freedom fighter and
statesman from Jorhat Jananayak Late Debeswar Sarmah

Unveiling of the bust of legendary freedom fighter and statesiman from Jorhat Jananayak Late Debeswar
Sarmah in the courtyard of the Institute on 18 March 2021 by Dr Madhu Dixit, Chairperson, Research
Council CSIR-NEIST, Jorhal. Jananayak Late Debeswar Sarmah was instrumental in establishing
CSIR-NEIST in Jorhat. The occasion was graced by the presence of his grandson Mr Subroto Sarmah
as the Guest of Honour. campus but will also export the excess energy generated by the Solar

Plant to the grid.

Inaugurated of the 'NEIST Biodiversity Eco Park’
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Dr. G Narahari Sastry, Director, CSIR-NEIST, Jorhat inaugurated the 'NEIST Biodiversity Eco Park’ on
14 November 2020. Several initiatives have been taken to conserve the biodiversity inthe  CSIR-
NEIST Campus such as planting 2000 trees including fruit trees in the campus, to conserve different
orchids, bamboo species, citrus species, herbs, ornamental plants beside conservation of rare,
threatened and endangered species of medicinal plants and also conservation of honey bee in the

campus.



Inauguration of Centre for Petroleum Research

Petroleum being one of the critical areas of the region for research, innovation, economy and industrial
development, a Centre for Petroleum Research was established al CSIR-NEIST. The Centre was
inaugurated by Shri R.K.Soni, Dept. of Chemicals and Petro-chemicals (DCPC), Govt. of India and Shri
Nitin Sakarwal DCPC in presence of Dr G Narahari Sastry, Director, CSIR-NEIST on 11 January, 2021

Inauguration of STINER Technology Facility Centre Hub (STINER-TFC)

Science & Technological Intervention for North East India (STINER) is an ambitious, innovative and
challenging project conceived and designed by the Ministry of Development of North Eastern Region
(MDoNER), Govl. of India for the people of this region, a Centre for Pelroleum Research was
established at C5IR-NEIST. CSIR-NEIST being the only CSIR Institute in the entire NE region has
taken the responsibility to implement this flagship project for the potential use of CSIR technologies and
technologies developed by various other organizations and institutes for socio-economic development
of the region. With this vision, STINER main centre, designated as STINER-TFC Hub (STINER
Technology Facility Centre Hub) was established at CSIR-NEIST, Jorhat. The Centre was inaugurated
by Shri K. Moses Chalai, 1AS, Secretary, NEC in presence of Dr G Narahari Sastry, Director, CSIR-
NEIST on 19 March 2021,



Hydraulic Compression moulding machine

For making polymer composites

Gas Chromatography- Triple Total Organic Carbon and
Quadrapole Mass Spectrometry Nitrogen Analyzer

The Triple Quadrapole GC-MS-MS system  gample analyzer with integrated 100-position
provides analytical capabilities for applications  ayto sampler for determination of Nitrogen (N),
such as environmental, chemical, petrochemical,  protein, Total Carbon (TC), Total Elemental
food, forensic, pharmaceutical, and material  Carhon (TEC), Total Inorganic Carbon (TIC) and

testing and allow users to achieve sensilive,  Total Organic Carbon (TOC)allin one unit.
robust, and reliable GC/MS analysis.



Dietary Fibre Extraction System Refrigerated centrifuge

This instrument is useful to analyze Soluble, This instrument is useful for sample
Insoluble and total dietary fibre. preparation for food analysis

Multimode Elisa Reader & Plate Washer
R ' -

Mycotoxins in food samples can be analyzed using this instrument.

Automatic Protein Estimation System Automatic Fat Extraction System

Estimation of Nitrogen and Protein content in Crude fat and total fat content in food products
varieties of food products can be analyzed using canbe analyzed using this instrument
this instrument



Supercritical CO, Extraction Automatic Color
Closed Loop System measurement system
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Using Supercritical fluid extractor we can Color content in food samples for specific
extract or separate desired compounds froma product like tea, Jam & Jelly, Qil, Honey,
mixture of chemical compounds, without spice, tablets, bakery products etc. can be
altering the nature of the compound. analyzed using this instrument.

Optical Polarization Microscope with Heating Stage

For tiles, ceramic materials, polymers and biopolymer composite materials.

Hand Made Paper Unit
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For making handmade paper sheel from differenl natural fibres such as jule, cotton,
banana, bamboo pulp and any other office paper waste



Gas chromatography-triple quadrupole mass spectrometry (GC-MS/MS)

GC-MS/MS is a hyphenated analytical technique for the qualitative and quantitative analysis of complex
mixture of analytes. It constitutes of a gas chromatograph coupled to a triple quadrupole mass
spectrometer. It is well known for its high sensitivity (femtogram) and resolution for the analysis of simple
to very complex mixture of volaties and semi-volatiles. The scope for the library based structural
prediction is an added advantage to this technique. It will be largely useful for the analysis of volatiles in
flavours, fragrances, food, organic pollutants in environmental samples, forensic, petrochemicals and

pharmaceuticals.

High performance thin layer chromatography (HPTLC)

High-Performance Thin-Layer Chromatography (HPTLC) is a technologically advanced form of TLC
that provides much higher resolution, sensitivity, repeatability and accuracy of quantification for the
target analyte(s). It is a robust, simple, rapid and less expensive analytical tool which has made its use
advantageous over other liquid chromatography (LC) techniques. It will be useful for the profiling,
qualitative/quantitative analysis and quality control of natural extracts and synthetic mixtures



Hollander Beater Lamination Machine for Handmade paper

For making pulp from For lamination of Handmade Paper
lingo-cellulosic materials
Single Die Hydraulic Paper Plate Fully Automated Paper Cup

Making Machine Making Machine

For making disposable paper plate. For making disposable cup, glass



WORKSHOP/WEBINAR/SEMINAR/CONFERRENCE ORGANIZED

Drug Discovery Hackathon 2020

Drug Discovery Hackathon 2020 (DDH 2020) is a brainchild of our Honourable Prime Minister,
Shri Narendra Modi and the first of its kind national initiative to support drug discovery
processes. DDH 2020 is jointly taken up by AICTE, CSIR and supported by Office Office of
Principal Scientific Advisor, MHRD Innovation Cell, Gowvt. of India, NIC and MyGov. The
partners of the hackathon are Pharmacy Council of India, CDAC, myGov, Schrodinger,
ChemAxon, Biovia, Cresset Dassault Systems, BioSolvelT and Optibrium. Dr G Narahari
Sastry, Director, CSIR-NEIST was appointed as the chairman to conduct the training
programme of DDH 2020 and CSIR-NEIST as the coordinating lab by the honourable
Principal Scientific Advisor to the Govt. of India, Prof. K Vijay Raghavan and Director-General,
CSIR, Dr Shekhar C Mande.

DDH2020 vision and mission are to establish an 'Open innovation Model' for in silico drug
discovery against Covid-19 virus and will cover the various processes in drug discovery,
including but not limited to, in silico screening of molecules, lead optimization and identification
of drug-able non-toxic targets. The targets/tools/lead molecules identified through the process
of DDH2020 will be further taken forward for synthesis followed by subsequent steps in routine
drug discovery programme.

Further, it has been decided to give training to the participants. Dr G Narahari Sastry from
CSIR-NEIST has taken the responsibility to provide training to DDH participants for two
months from 13 July to 11 September, 2020. After several rounds of discussion, it was decided
to create three verticals under DDH.

On 13 July 2020, the firstinaugural lecture in Vertical 1 was delivered by Dr Shekhar C Mande,
DG-CSIR. Inaugural lecture of Vertical 2 was delivered by Dr G Narahari Sastry. The first
Vertical 3 lecture was delivered by Dr Ginnath G Pillai, Director, Zastra Innovations. Dr
Nagamani and Dr Hridoy Jyoti Mahanta from Advanced Computation and Data Science
Division, CSIR-NEIST coordinated Vertical 1 and Vertical 2 of the training programme. Vertical
3 was coordinated by Dr Girinath G Pillai, Director, Zastra Innovations. Dr Himkshi Sarma Mr
Lijo John and Dr Papri Banerjee were moderator for the training programme.

Vertical 1 focuses on theory and compoutational mthods, Vertical 2 focuses on algorithm and
method development and Vertical 3 focuses on practical and hands-on different open source
and commercial software. Within these two months, 84 lectures and 24 hands-on sessions

were successfully conducted under the leadership of Dr G Narahari Sastry, Director, CSIR-
NEIST.
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National webinar on “Chemistry & Biology of Natural Products”

A two-day webinar on “Chemistry & Biology of Natural Products” was organized by CSIR-
NEIST during July 24-25, 2020 under the mentorship of Dr G Narahari Sastry, Director, CSIR-
NEIST. Dr Archana Moni Das, Head, CSTD, given the introduction of the webinar and Dr G
Narahari Sastry, Director, CSIR-NEIST given the welcome address. Padma Bhushan, DrAV
Rama Rao graced the occasion by releasing online five videos on YouTube prepared by CSIR-
NEIST. He also delivered a keynote address on “Role of Natural Products and Health Care”. In
his lecture he emphasized the modernization of Ayurveda and underscored the importance of
Ayurveda in natural product chemistry and biology practices as the future lies in Ayurveda for
health care. It is worth mentioning that Dr. Rama Rao was the first scientist from India to have
established the concept of chiral synthesis and technology. His contribution in the areas of
HIV/AIDS by initiating work on Azidothymidine (AZT), the first curative agent for AIDS is
indeed a milestone in Indian drug research.

Dr J S Yadav (Former Director CSIR-IICT) was another keynote speaker. In his talk, Dr Yadav
mentioned the importance of the syntheses of natural product compounds following artificial
synthesis routes. Dr Sanjay Kumar (Director, CSIR-IHBT) described how biodiversity,
agrotechnology, chemical technology, and food & neutraceuticals are important to correlate to
strengthen the agro-economy of our country. Prof, Tapas Kundu (Director, CSIR-CDRI) has
enlightened the audience about DNA-methylation, Histone modification, mRNAs, or non-
coding RNA. Dr M J Bordoloi (Chief Scientist, CSIR-NEIST) has described the structure
determination of various stereochemically complicated natural product compounds. Closing
the webinar by vote of thanks given by Dr Sanjib Gogoi, Pr Scientist, CSIR-NEIST.

KEYNOTE SPEAKERS

From the top left: Dr Mahdu Dikshit, Dr AV Rama Rao, Dr G N Sastry
From the bottom left: Dr J S Yadav, Dr Sanjay Kumar, Prof. T K Kundu, Dr M J Bordoloi



CSIR-NEIST organized One day Workshop on Artificial Intelligence in
Drug Discovery

CSIR-NEIST conducted one-day workshop on “Artificial Intelligence in Drug Discovery” on 1
September, 2020 as a part of two programmes of high importance in online platform i.e
Summer Research Training Programme 2020 (SRTP-2020) and Drug Discovery Hackathon
2020 (DDH 2020) conducted by CSIR-NEIST under the leadership of Dr G Narahari Sastry,
Director, CSIR-NEIST.

The workshop was the blend of SRTP 2020 and DDH 2020 which primarily focused on the
work carried out in the Advanced Computation and Data Science Division, CSIR-NEIST
headed by Dr Sastry. The theme of the workshop is the application of Artificial Intelligence in the
field of Biology, Chemistry and Drug Discovery and approximately 4000 participants
participated through different online platforms. Dr Sastry extended warm welcome to all the
participants and dedicated the workshop in the memory of our country's late former President,
Shri Pranab Mukherjee. Dr Sastry delivered a Keynote Lecture wherein he discussed the
concepts of experiment, theory modelling and data science as well as their roles in drug
discovery and drug development. He highlighted the difference between learning,
understanding, intelligence and insight. In addition, he deliberated about subjecting these
concepts to quantification. He emphasized the role of Artificial Intelligence in drug discovery
and the role of fourth paradigm in science & technology in general and drug discovery in
particular. He also elaborately explained the roles of drug discovery processes and the
importance of developing indigenous open-source drug discovery software. He further
explained how drug discovery has been transformed from our traditional approach to modern
drug discovery with the help of Artificial Intelligence and Machine Learning.

An overview of Molecular Property Diagnostic Suite (MPDS) indigenous open-source Drug
Discovery software was presented by Dr S Nagamani, Scientist, CSIR-NEIST. He discussed
the genesis and applications of MPDS and machine learning script indigenously developed by
the research group of Dr G Narahari Sastry.

Mr Debabrata Das, Senior Scientist, CSIR-NEIST and Mr Khirod Buragohain, Senior
Scientist, CSIR-NEIST elaborately explained how SRTP 2020 was technically handled and
how it was hosted “Live” on SRTP Youtube channel. They also gave an overview of computer
vision, loT and OpenCV applications with examples. Dr Himakshi Sarma, Post Doctoral Fellow
talked about Big Data and its applications with examples. Dr Himakshi described handling of
data with advanced big data analytics. Dr Hridoy Jyoti Mahanta, Scientist, CSIR-NEIST
focused on hands-on sessions on Jupyter Notebook and explained as well as supervised
learning models for classification of small molecules. Mr Lijo John, Research Scholar focused
on hands-on on MPDS with specific attention towards the compound library. The programme
concluded with "Questions and Answer” session with the participants.



Webinar under CSIR-AROMA Mission

A Webinar was organized with an attempt to connect to 500 villagers/ farmers involved in
Aroma Mission during the perod of pandemic on 2 June 2020. About 320 farmers involved in
CSIR Aroma Mission from entire North East participated.

ATTEMPT TO CONNECT
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NORTH EAST INDIA
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Webinar organized on 2 June 2020.

International Virtual Workshop on Global Seismology & Tectonics (IVWGST-
2020) CSIR-Industry Meet

An international virtual workshop on global seismology and tectonics (IVWGST-2020) was
organized by the Geoscience and Technology Division of CSIR - North East Institute of
Science and Technology, Jorhat, India during 14-25 September 2020. This workshop
predominantly catered to undergraduate, postgraduate and Ph.D. students, scientists and
academicians from across the globe. The primary motive of IVWGST-2020 was to inspire the
participating students, periurbed by the unprecedented situation brought about by the CoVID-
19 pandemic, with quality lecture sessions, so as to lift their spirits. The virtual workshop served
as a conduit for the students and researchers to directly interact with several pioneers and
prominent geoscience researchers from around the world. Lectures, via Microsoft Teams, were
given by 15 eminent speakers from diverse geoscience forums and institutions and were
afttended by more than 1000 participants, mostly students and researchers, from 30 different
countries.
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Snapshot 1: During day 1 of IVWGST-2020 where Dr. Andrew J Michael,
USGS delivered his first talk. (Date: 14 September 2020)
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Snapshot 2: During day 7 of IVWGST-2020 where Dr. Saurabh Baruah,
CSIR-NEIST delivered his talk. On the right panel, Prof. J R Kayal, GSI,
India, as the Chairperson, taking questions from the online participants. (Date: 20 September, 2020)

Snapshot 3: During the e-valedictory function on day 12 of VWGST-2020 where Dr. G. Narahari Sastry,
the Director, CSIR-NEIST, India (left panel) and Prof. Ramesh Singh, Chapman University, USA (right
panel) took part as the Chief Guest and Guest of Honour of the function, respectively. (Date: 25
September 2020)



CSIR-Industry Meet

CSIR-NEIST organized CSIR-Indusiry Meet on "Recent Trends in Petroleum Research”
RTPR-2020 on 11 December 2020 at Dr J N Baruah Auditorium, CSIR-NEIST. The
conference was organized both in online and offline mode. The industry meet consisted of 11
lectures from top officials of oil and petrochemical industries, NESAC & [IRS and CSIR
institutes.
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Dr G N Sastry, Director, CSIR-NEIST sitling on the dais along with
dignitaries from NESAC, IIRS and CSIR institutes.

National Seminar on “Dying of tree bean (Yongchak) in Manipur: remedies &

steps towards conservation

CSIR-NEIST Branch Lab, Imphal co-sponsored and organized 1-day National Seminar on
“Dying of tree bean (Yongchak) in Manipur: remedies & steps towards conservation”, in
collaboration with Manipur University, ICAR, Manipur Govt., Apunba Imagi Machasing, Imphal
on 16 Jaunary 2021. Dr Lorho S. Pfoze, Member of Parliament (Outer) Manipur and Prof Amar
Yumnan, Vice Chancellor, Manipur University graced the occasion as Guest of Honour &
President of the inaugural program respectively. Dr Najma Heptulla, Governor of Manipur,
attended the programme as Chief Guest through online mode.

Dr Najma Heptulla, Hon'ble Governor of Manipur attending the program
through online mode along with the other dignitaries on the dais.



Workshop-cum-meeting on ISO/IEC 17025: 2017

CSIR-NEIST, Jorhat organized a Workshop-cum-meeting on ISO/IEC 17025: 2017 on 08
February 2021. The workshop was attended by Scietists and Research Scholars of the
institute. DrK N Udpa, Lead Assessor, NABL was the Research Person for the workshop.

Participant of the workshop on ISOQ/IEC 17025:; 2017 at CSIR-NEIST along with Director,
CSIR-NEIST and Dr K N Udpa, Resoruce Person.

Entrepreneur meet cum Training programme

CSIR-North East Institute of Science & Technology Jorhat organized one day "Entrepreneur
meet cum Training programme on Cultivation of Medicinal and Processing of Aromatic
Plants” at CSIR-NEIST Branch Itanagar Naharlagun under the CSIR-Aroma Mission
Programme. About 60 nos of participant from different SHG/NGO, school students elc
attended the day long programme. Dr G Narahari Sastry, Director, CSIR-NEIST, graced the
occassion as Chief Guest. The Chief Guest interacted with School students of Gowt.
Secondary School, G-Sector, Naharlagun and distributed books, share his knowledge and
motivate to the students towards scientific temperament for development of the nation. The
programme was co-ordinatted by Dr Chandan Tamuly, Sc In Charge and all staff of the Branch

Lab.

ESTRARD

Dr G N Sastry, Director, CSIR-NEIST at the Entrepreneur meet with
CSIR-NEIST officials, farmers and entrepreneurs.
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Student and Scientist interaction programme.

Farmer's meet organised at CSIR-NEIST Branch Itanagar
Under CSIR-800 programme CSIR-NEIST, Branch Lab, ltanagar organised a farmers meet

during January 2021 at its premises. The meeting was coordinated byDr. G.Narahari Shatry,
Director, CSIR-NEIST. Farmers from Papumpare district of Arunachal Pradesh attended the

day long farmers meet.
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Dr G Narahari Sastry, Director, CSIR-NEIST along with the farmers in the day long farmer's
meet organised at CSIR-NEIST Branch Itanagar during January 2021.



EVENTS ORGANISED

CSIR-NEIST celebrated its 61 Foundation Day
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Left: Dignitaries, Guests and staff of CSIR-NEIST in the unveiling ceremony of the bust of Jananayak
Late Debeswar Sarmah (photo in right)

CSIR-NEIST celebrated its 61" Foundation Day today in a befitting manner on 18 March, 2021
with a day-long programme. The only CSIR institute in the entire North East region, CSIR-
NEIST has been serving the North East India in particular and the country in general for the last
60 years through Science & Technology (S&T) interventions for the greater benefit of the
common masses. Speaking on this great occasion, Dr G Narahari Sastry, Director CSIR-
NEIST underscored the success stories scripted by this institute over the years through
translational research and societal goals. The main event of the day was the unveiling of the
bust of Jananayak Late Debeswar Sarmah in the courtyard of institute and rich tributes were
paid to this legendary freedom fighter and statesman from Jorhat, who was also instrumental in
establishing CSIR-NEIST (the erstwhile Regional Research Laboratory) in Jorhat. The
occasion was graced by the presence of his grandson Mr Subroto Sarmah as the Guest of
Honour, Mr Sarmah addressed the august gathering and said that he and his family are indeed
very thankful to Dr Sastry and the CSIR-NEIST fraternity for bestowing so much of honour to
his grandfather and acknowledging his contribution in establishing the erstwhile RRL in Jorhat.
He warmly reciprocated the affection and honour showered upon him and to his family by the
institute, which he deeply treasured. He also proposed that the family of Jananayak Late
Debeswar Sarmah will be delighted to contribute in every possible way in celebrating the
CSIR-NEIST Foundation Day every year from now onwards. In this connection, Dr Sastry
accepted the proposal to name the Foundation Day Lecture as Jananayak Late Debeswar
Sarmah Memorial Foundation Day Lecture and also mentioned that Dr Madhu Dikshit, the
Chief Guest of the function will be the first person to do so.

The added attraction was a special programme held at Dr J N Baruah Auditorium following
COVID-19 protocols wherein the Foundation Day Lecture was delivered by Dr Madhu Dikshit,
Former Director of CSIR-CDRI, Lucknow, THSTI National Chair & Chairperson, Research
Council, CSIR-NEIST. She spoke on “Honesty, Integrity and Ethics in Science”. She
emphasized the fact that science is the quest for truth, and highlighted the importance of
scientific temperament, honesty, integrity, ethics, trust and a need for a check on scientific



misconduct is very much vital to produce quality and high science. She further added that
misconduct may be intentional or unintentional, but the fact of the matter is to accept such
happenings and rectify in the right time. It is cardinal to introspect and discuss openly about
such misconduct and the serious cases need to be brought to book and criminalised.

Dr G Narahari Sastry said that we are here today because of Late Jananayak Debeswar
Sarmah who is considered as hero of Assam-a frontline freedom fighter. Jananayak late
Sarmah took the lead and established CSIR-NEIST Jorhat, formerly Regional Research
Laboratory in 1961, he said. Dr Sastry mentioned that in the recent times the institute has
added many feathers in the glorious saga of R&D accomplished. Mention may be made about
some challenging tasks successfully undertaken and accomplished by the institute viz. R&D
product like anti arthritis herbal cintment which has become popular throughout the country;
establishment of the COVID-19 testing laboratory in the institute campus last year; Summer
Research Training Programme (SRTP) 2020 which was organised PAN India wise; Drug
Discovery Hackathon (DDH) 2020, which was an online platform to take open source drug
discovery to a higher pedestal in the crusade against the COVID-19 pandemic; the seismic
investigation of the Qil India Ltd. gas blow out site at Baghjan in the Tinsukia District of Assam;
the geophysical investigation of the proposed first under water tunnel of India across river
Brahmaputra connecting Gohpur in the north bank to Numaligarh in the south bank of the river
in Assam, setting up of about 15 Multi-locational experimental research fields in the North East
Region (5 farms in Assam, 4 in Arunachal Pradesh, 1 each in Manipur, Nagaland, Meghalaya,
Mizoram, Sikkim and Tripura) to fulfil the vision of the Honourable Prime Minister of India, Shri
Narendra Modi, in doubling the farmers' income in the next few years, apart from a number of
industrial research oriented MoUs signed with downstream oil & gas industries to address
certain issues faced by the petrochemical industries in Assam, are a few from a host of other
such achievements to reckon with. Dr Sastry opined that the history and the growth of CSIR-
NEIST have been intricately linked to the growth and progress of our nation. He further added
“We are proud of our legacy, the culture of scientific excellence that infiltrates every corner of
this laboratory through successive generation of men and women who have worked here
painstakingly for the benefit of the society at large”.

In tune with this occasion, Dr Jatin Kalita, Principal Scientist of the institute quoted a few lines
from the experiences and the emotions penned down by Jananayak Late Debeswar Sarmah in
his effort to establish the erstwhile RRL in Jorhat.

Earlier, Dr Sastry felicitated Dr Madhu Dikshit, Chief Guest of the function, Mr Subroto Sarmah,
the Guest of Honour and other family members of Jananayak Late Debeswar Sarmah along
with a team of progressive farmers and entrepreneurs who are being trained by CSIR-NEIST
under its agrotechnology missions.

The occasion was also apt to recognise 13 child scientists selected from different districts of
Assam, and it may be mentioned that they will be mentored by CSIR-NEIST throughout until
they secure a footing.

The CSIR-NEIST Annual Report for the year 2019-20 and the report on SRTP 2020 were
formally released by the Dr Sastry and the invited dignitaries. This was followed by the Vote of
Thanks proposed by Dr Kalyani Medhi, Senior Scientist of the institute.



The day-long programme culminated with a cultural extravaganza which was the harbinger to
the year-long Diamond Jubilee celebration to be continued by the institute until the next
Foundation Day in the year 2022,

Left: Release of Annual Report 2019-20 by the dignitaries, Dr G Narahari Sastry, Director CSIR-NEIST,
Dr Madhu Dikshit, Chief Guest and Mr Subroto Sarmah Guest of Honour (from left). Right: CSIR song
presented by CSIR-NEIST staff and students.

Cultural Programme held on the occasion.

Meeting with Medicinal Plants Board, Government of Arunachal Pradesh
CSIR-NEIST, Branch Laboratory, ltanagar organized a meeting with the Chairman, State
Medicinal Plants Board, Government of Arunachal Pradesh in on 21 Jnauary 2021 and
discussed about the joint research activities related to medicinal plants of Arunachal Pradesh.



Meeting with Chairman State Medicinal Plant Board, A.P. and other entrepreneur and Farmers.

Meeting with Department of Chemicals and Petrochemicals
CSIR-NEIST organized a meeting with the “Team of Experts", Department of Chemicals and
Petrochemicals, Ministry of Chemicals & Fertilizers, New Delhi, 11 January, 2021.

Meeting in progress.

Meeting with Numaligarh Refinery Limited
CSIR-NEIST, Jorhat organized a meeting with Numaligarh Refinery Limited on 11 January
2021 and discussed about the project on waste management of the industry.

g

Meeting in progress.



Meeting with Brahmaputra Cracker and Polymer Limited, Dibrugarh
CSIR-NEIST, Jorhat organized a meeting with Brahmaputra Cracker and Polymer Limited,
Dibrugarh on 29 January 2021 and discussed about the possible collaboration with the
industry.

Dr G Narahari Sastry, Director, CSIR NEIST felicitating officials of BCPL, Dibrugarh.

Participation in Exhibition

CSIR NEIST Branch Laboratory Imphal jointly with Marjing Industries, Imphal has participated
in an exhibition of the Central Agricultural University Agri Fair 2020-21, organized by Central
Agricultural University (CAU), Imphal during 8-10 March 2021.

MARJIN

&JH&—_— .E

During Exhibition



SOCIETAL ACTIVITIES/OTHER TRAINING PROGRAMMES

Hands on Training on Coal Testing Training
Coal & Energy Group (MSTD) group of CSIR-NEIST, Jorhat organized a "Hands on training
on coal testing” during 15-19 February 2021 for the Chemists/Geologists of Directorate of

Geology & Mining, Nagaland.

CERL & fwrmgy ERdup

Participants in "hands on training on coal testing” organized by Coal & Energy Group.

CSIR Technology Window Launched
CSIR Technology Window launched at the Institute of Natural Resources, Mawpat, Shillong on

25 February 2021 to facilitate support services to the farmers that are engaged in the cultivation
and production of MAPs.

Launching of CSIR Technelogy Window.



Establishment of “Multilocational Trail & Regional Research Experimental
Farm” of CSIR-NEIST, Jorhat in different states of North East

f'?!m! ‘i’ﬂuﬂm s AL
Multilocational Trail & Regional Research Experimental Farm” of CSIR-NEIST, Jorhat
established at Rajapara, Kamrup, Assam on 15 September 2020; at Pasighat, Arunachal
Pradesh on 28 October 2020; at Yaongyimsen, Nagaland on 26 November 2020; at Bokakhat,
Golaghat on 19 February 2021 and at Roing, Arunachal Pradesh on 27 February 2021.

Activities under Mushroom Cultivation

Training on commercial cultivation of mushroom for Deptt of Horticulture, Govt. of

Arunachal Pradesh

As per request of Smt. A.R. Ering, MDO (Mushroom development officer), Deptt of
Horticulture, Govt. of Arunachal Pradesh, CSIR-NEIST Branch Lab, Itanagar organised a day
long training programme on preparation and conservation of mushroom cultures at its
premises on 19 November 2020. Atotal of eight members (Project Asstt) headed by Smt. Ering,
MDO of Mushroom Development Centre (MDC) Itanagar participated in the training
programme. The group were trained on preparation of different methods of mushroom

cultures and its long term conservation technique.

-

Glimpses of training on preparation of mushroom culture/spawn and cultivation technology of
mushroom for the participants from "Mushroom Development Centre (MDC), Department
of Horticulture, Govt of Arunachal Pradesh at NEIST Branch ltanagar on 19 November 2020,



Training on commercial cultivation of mushroom for local ST women

Under skilled development programme, CSIR NEIST Branch Laboratory, ltanagar organised
a day long training programme on commercial cultivation of mushroom at CSIR-NEIST
Branch premise during March 2021, A total of 25 participants of local ST women Headed by
Mrs Karia Baggang, Chairman, "State Medicinal Plants Board" Govt of Arunachal Pradesh
participated in the training programme.

Glimpses of training programme.

Activities under Vermicomposting

Inspite of lockdown due to COVID-19 pandamic situation, societal programme on
vermicompost was also continued during the reporting period. Technical guidance provided
through online mode and several farmers benefitted through vermicompost training
programme. Under technical guidance of Branch Lab, ltanagar five farmers installed 5
commercial vermicompost production units at Papumpare district.

g
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Under technical guidance of NEIST Branch [tanagar Vermicompost production unit
at Demsite, Naharlagun, Papumpare district.

Under the technical guidance of CSIR-NEIST Branch Lab, Itanagar Smt Tar Yami established
a commercial vermicompost unit at Nirjuli during the reporting period. About more than 10



beneficiaries have started commercial production of vermicompost at different rural localities in
Arunachal Pradesh. Some of them started eamning livelihood of Rs 6,000/ per month by
harvesting and selling of vermicompost from their vermicompost production units.

Technical guidance on establishment of commercial vermicompost production
unit given to local ST youth at NEIST Branch ltanagar during February, 2021,

Installation of commercial vermicompost production units in different localities
in Papumpare district, Arunachal Pradesh.

Awareness programme on “preparation of Cake, Cookies, Biscuits from Tashe”.
One day awareness programme was organised by CSIR-NEIST Branch Lab, ltanagar on

“Preparation of Cake, Cookies, and biscuits from Tashe —an economic plant of Arunachal
Pradesh. Accordingly, a few beneficiaries participated in the programme.

Training on Preparation of cake and Cookies from
“Tashe"-an under-ulilized food plant of Arunachal Pradesh.
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FLORA AND FAUNA AT NEIST CAMPUS
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DIFFERENT ORCHID VARIETIES FROM NEIST ORCHIDARIUM




AWARDS/RECOGNITIONS

The Biotech Research Society India awarded the Biotech
Research Society India Annual Award to Dr G N Sastry Director,
CSIR NEIST. Royal Society of Chemistry awarded the Fellow of
Royal Saociety of Chemistry to Dr G N Sastry Director, CSIR
NEIST.

Young Associate Fellow

The Maharashtra Academy of Sciences awarded Dr. Pravin G.
Ingole, Scientist, ESTD Division the "Young Associate Fellow” for
outstanding research contributions on 28 November 2020.

Young Researcher Award-2020

The Institute of Scholar, Bangaluru awarded Dr Tonkeswar Das,
Technical Officer the “Young Researcher Award-2020" for his
co-authored paper published in ACS Sustainable Chemistry and
Engineering.

Ms Lisamoni Kalita, Senior Research Fellow (SRF), has been
awarded first prize for her oral presentation in the India
International Science Festival (I1SF) - Young Scientists'
Conference 2020 on the theme “Frontiers Areas of Research-
Chemical Science”.

al i

Oral Presentation Award

Dr Prachurjya Dutta, Senior Project Associate (SPA), has been
awarded third prize for his oral presentation in the India
International Science Festival (lIISF) - Young Scientists'
Conference 2020 on the theme "Science and Technology in Rural
Planning".




RECOGNITIONS

BLIM, Imphal (Dr HB Singh, Senior Principal Scientist) received "Certificate of
Appreciation” by Dr R K Ranjan Singh, Member of Parliament, Manipur for
development of Alcohol-based Herbal hand sanitizer, production and distribution to
COVID-19 worriers free of coston Jul 31, 2020.

Dr Chandan Tamuly, Principal Scientist & Scientist-in-charge, Branch Lab, Itanagar
has been recommended as a subject expert for RAC (Research Advisory Committee)
for Ph.D scholars, Dept of Biotech and Bioengineering, NIT, Arunachal Pradesh.

Dr Chandan Tamuly, Principal Scientist & Scientist-in-charge, Branch Lab, ltanagar
has been nominated as Director of Board of Directors of Arunachal Pradesh Mineral
Development Corporation Ltd (A GoAP-PSU) Itanagar.

Dr Chandan Tamuly, Principal Scientist & Scientist-in-charge, Branch Lab, Itanagar
has been nominated as a Member of Scientific Advisory Committee, Krishi Vigyan
Kendra (KVK), Papum Pare, Govt of Arunachal Pradesh.

Dr Chandan Tamuly, Principal Scientist & Scientist-in-charge, Branch Lab, Itanagar
has been nominated as an Executive Member of State Medicinal Plant Board, Govt.
of Arunachal Pradesh.

Dr Chandan Tamuly, Principal Scientist & Scientist-in-charge, Branch Lab, Itanagar
has been nominated as an Executive member, State Geology and Mining Dept, Govt,
of Arunachal Pradesh.,

Dr Leon Raj J, Scientist has been nominated as member of Board of Studies for Civil
Department, St. Xavier's Catholic College of Engineering, Nagercoil, Tamil Nadu

DrLeon Raj J, Scientist has been nominated as member of Board of Studies r for Civil
Department, Kaziranga University, Jorhat, Assam

Mr Chandan Dey, CSIR-SRF was a member of one of the the six teams selected from
India by the Atal Innovation Mission, NITI AAYOG, Govt of India to participate and
present solution at the Next Generation Water Action 2021 organized by Denmark
Technical University, Denmark. Mr Dey is pursuing PhD work under the guidance of
Dr Santanu Baruah, Senior Scientistof GSTD.

Dr Santanu Baruah, Senior Scientist has been nominated as Guest Editor for The
Journal of Physics & Chemistry ofthe Earth (Elsevier Publication); IF 2.7.

Dr Santanu Baruah, Senior Scientist has been nominated as Editorial Board
Members of Geometrics, Natural Hazards & Risk (Taylor & Francis) |F 3.5.

Debasis D Mohanty, Scientist has been selected as Main convener for the |G session
in the prestigious Virtual Asia Oceanic Geosciences Society (AOGS), 2021.



TRAINING ATTENDED

Sl. No | Title of Programme Organizers details & Name & Designation of the
duration / date staff member
1 Advancement In The Institution of Dr Santanu Baruah
Tunnel Technology Engineers (India) Senior Scientist, GSTD
06 October 2020
2 Online course on St John's Medical College | Pr Rinku Baishya, Scientist,
Research Ethics & Research In;t'rtute 9 CSTD
1—30 Nov 2020
3 Food processing CSIR-CFTRI, Mysuru and | Dr HB Singh, Senior Principal
APEDA, Gowt. of India Scientist, BLIM, Imphal
5 days: 4-8 Jan, 2021
4 Processing of Bamboo | Apunba Imagi Machasing, | Dr HB Singh, Senior Principal
Shoots Imphal, funded by NEC, Scientist, BLIM, Imphal
Gowvt. of India
2 days: 18-19 Jan, 2021
5 Training Program on Coal and Energy group, Dr Ashutosh Namdeo,
ISO/IEC 17025:2017 MSTD, CSIR-NEIST, Scientist, ESTD
08 February, 2021
6 Training Program on Coal and Energy group, Dr Biswaijit Gogoi, Scientist,
ISO/IEC 17025:2017 MSTD, CSIR-NEIST, ESTD
08 February, 2021
7 Training Program on Coal and Energy group, Dr Leon Raj J, Scientist,

ISO/IEC 17025:2017

MSTD, CSIR-NEIST,
08 February, 2021

ESTD




SKILL DEVELOPMENT TRAINING IMPARTED

Sl. Title of No of beneficiaries/ | Salient features | Organized by and Funding
No training participants and date Agency
their affiliation
Activities under Cultivation of Mushroom
1. | Training on 45 Nos Handsome training | Organised by CSIR- | Inhouse
cultivationof | '96)1!,:,1452,38 on mushroom NEIST Branch project (OLP-
mushroom (4/.8; &).)61}-93 cultivation ltanagar at NEIST | 2044)
technology Branch on
16.04.2020
2. | Training on 30 Nos Handsome training | Organised by CSIR- | Inhouse
cultivation of | (/)3-("6495 on mushroom NEIST Branch project (OLP
mushroom East Siang district, | cultivation ltanagar
technology AP At NEIST Branch on
11.09.2020
3. | Training on 20 Nos Handsome training | Organised by CSIR- | Inhouse
cultivation of | J092)5)( on mushroom NEIST Branch project (OLP
mushroom "6495&).)61)-93 cultivation ltanagar
tachnology At NEIST Branch on
11.09.2020
4. | Training on 10 Nos Handsome training | Organised by CSIR- | Inhouse
cultivation of | Unemployed on mushroom NEIST Branch project (OLP
mushroom | Educated youth of | cultivation llanagar
technology | Itanagar 1»:::};:ality At NEIST Branch on
04.11.2020
5. | Training on 16 nos Handsome training | Organised by CSIR- | Under
cultivation of | 10 from Majuli and & | on mushroom NEIST on STINER
mushroom from Pulibar, Jorhat | ~ytivation 12.11.2020 Project
technology
6. | Training on 25 Nos Training on Organised by CSIR- | Inhouse
cullivation of 14 Iphine PG preparation of NEIST Branch project (OLP
mushroom 378/898,!,.6)93 mushroom spawn | Itanagar at NEIST
and mushroom Branch campus on
i cultivation 18.11.2020
7. | Training on 10 Nos Handsome training | Organised by CSIR- | Inhouse
cultivation of | 97.6442 on mushroom NEIST Branch project (OLP
mushroom 1145238 ,386, cultivation/ culture | ltanagar at NEIST
d spawn Branch campus on
technology Deptt. Of ik :
Horticulture, Govt of | Preparation Ehtate
AP
8. | Training on 25 Nos Handsome training | Organised by CSIR- | Inhouse
cultivation of | Unemployed Youth of | on mushroom NEIST Branch project (OLP
mushroom Naharlagun localty | ~yttivation ltanagar at NEIST
technology Branch campus on

19.03.2021




Activities under Cultivation and Processing of Medicinal and Aromatic Plants

Cultivation and | More 200 One day and Three | Organised by CSIR- | CSIR-
Pracessing of | beneficiaries from | day Training NEIST AROMA
Aromatic different parts of programme Mission
Flanis North East India
Other Training Programmes
CSIR-Summer | 16000 Students Online summer CSIR-NEIST CSIR-NEIST
Research research fraining
Training
Program 2020
{online)
International More than 1000 The virtual Geoscience & CSIR-NEIST
Virtual Students Lectures, via Technology Division:
Workshop on Microsoft Teams,
giqbal were given by 15 14-25 September,
gismology & . 2021
Teclonics eminent speakers
(IVWGST- from diverse
2020); geoscience forums
and institutions and
were attended by
more than 1000
participants, mostly
studenis and
researchers, from
30 different
countries.
Hands on Chemists/Geologists | Hands on training | Coal & Energy CSIR-NEIST
training on coal Ef Diractnfﬁ of on coal testing Group (MSTD)
i o ining,
2ok Nag;ﬂd_ - 15-19 February,
2021
Online Biosafet | 38 Nos Biosafety 15/12/2020 CSIR-NEIST
y Training Guidelines |
"Laboratory (Scientist/Technical (Resource Institutional Bio-
Biosafety ang | Officer/Ph. D. Person:Dr.Sumita | Salety Commitiee
Biosecurity" Scholar/Project Achariee, (IBSC), CSIR-
Fellow of CSIR- Department of NEIST, Jorhat
NEIST, Jorhat) Agricultural
Biotechnology, Ass
am Agricultural
University, Jorhat,

Assam)




PROJECTS UNDERTAKEN (EXTERNALLY FUNDED)

51 No. Pl & Title Project code with Contract Value
Funding Agency (Rs in Lakhs)

1 Dr Swapnali Hazarika CLP0289 126.56
Removal of Phenol from Sour/stripped Numaligarh Refinery  Limited
water, It's Value addition and Recycling of
Water

2 Dr Manoj Kumar Phukan CNP0475 89.24
Geophysical Study at the Baghjan well Qil India Ltd
Blowout Site

3 Er Vaskar Rajkhowa CNP0476 14,72
Upgradation of Water Filtration Plant of Central Silk Board, Lahdoigarh
CMER&TI Residential Campus, Cinnamara, | Jorhat Assam
Jorhat

4 Dr Santanu Baruah CNPO477 29.25
Estimation of Site Specific Response LOUIS BERGER, Gurgaon, India
Spectrum for the Proposed Road
Connectivity between Gohpur (NH52) to
Numaligarh (NH-37)

5 Dr J Leon Raj CNP0478 6.49
Structural health monitoring of foundations | M/S Teamsindia Towerlines Pwi
of towers and chimneys, Silapathar, Assam | Lid, Silapathar, Dhemaji

) Dr Natarajan Velmurugan GPP0369 42.73
Nutritional enrichment of agricultural wastes | DST, Min of Science &
with essential fatty acids producing Technology
Thraustochytrids as improved feed for
aquaculture

7 Dr Mohan Lal GPFP0370 100.00
Extension and cultivation of aromatic and Govt of Arunachal Pradesh,
high value endangered medicinal plants Department of Horliculture,
through farmer participatory mode! for ltanagar
livelihood generation in Arunachal Pradesh

8 Dr Madhulekha Gogoi GPP0371 27.38
Design and development of lanthanide- DST, Min of Science &
MOF using2-D graphene like sheets as Technology

ligand for simultaneous pholocatalysis and
sensing application




g Dr Rajib Lochan Goswamee GPP0372 107.05

Pilot Scale Demonstration and DST, Min of Science &
Popularisation of Some Sustainable Technology
Technology for the Supply of Safe Water in
Fluoride and Arsenic Affected Areas

10 Dr G Narahari Sastry GPP0373 499.00
Polymers, their composites and polymeric | Ministry of Chemicals and
membranes for sustainable development of | Fertilizers
Petroleum industries

11 Dr Chandan Tamuly GPP0374 64.09
Empowerment of Apatani tribe of Arunachal | DST, Min of Science &
Pradesh through value addition of ethnic Technology
food items

12 Dr Lakshi Saikia GPP0375 81.40
Assessment of air, water and soil quality in | Central Pollution Control Board
Baghjan oil blow out site and its vicinity, (CPCB), New Delhi
Tinsukia, Assam

13 Mr Dhanijit Das GPP0376 74.74
Design and development of 500 kg capacity | DBT, Min of Science &
solar-biomass hybrid distillation unit with Technology

the mobile type distillation vassal and its
field demonstration for entrepreneurship
development




PROJECTS ONGOING (EXTERNALLY FUNDED)

Sl No. Project code with Funding | Project Cost
P.I Name & Project Title Agency (in lakhs)

1 Dr Swapnali Hazarika CLP0289 126.56
Removal of Phenol from Sour/stripped Numaligarh Refinery
water, It's Value addition and Recycling of | Limited
Water

2 Dr J Leon Raj CNP0474 7.85
Analysis and Design of Police Station using | Beardsell Limited
3D Sandwich panels at Vishakhapatnam,
Andhra Pradesh

3 Dr Manoj Kumar Phukan CNP0475 89.24
Geophysical Study at the Baghjan well Oil India Ltd
Blowout Site

4 Er Vaskar Rajkhowa CNP0476 14.72
Upgradation of Water Filtration Plant of Central Silk Board,
CMERA&TI Residential Campus, Cinnamara, | Lahdoigarh Jorhat Assam
Jorhat

5 Dr Santanu Baruah CNP0477 29,25
Estimation of Site Specific Response LOUIS BERGER, Gurgaon,
Spectrum for the Proposed Road India
Connectivity between Gohpur (NH52) to
Numaligarh (NH-37)

6 Dr J Leon Raj CNP0478 6.49
Structural health menitoring of foundations | M/S Teamsindia Towerlines
of towers and chimneys, Silapathar, Assam | Pvl Lid, Silapathar, Dhemaiji

7 Mr Dipankar Neog GAP0214 26.24
Technopreneur Promotion Programe Min. of Science &
(TePP) Outreach Centre (TUC)- (11 FYP). | Technology, DSIR, New
Promoling innovations in individuals, Delhi
startups and MSMES (PRISM)- (12-FYP)

8 Mr Dipankar Neog GAP0232 40.02
Council of Science and Technology for DST, New Delhi, Min of
Rural India Centre at NEIST, Jorhat (CSTRI | Science & Technology
Centre - NEIST)

9 Dr Saurabh Baruah GPP0294 405.24

Setting up of the Multiparametric
Geophysical Observatory for monitoring of
Earthquake precursor in Mikir Hills Plateau,
Assam

Min. of Earth Sciences, New
Delhi




10 Dr Mohan Lal GPP0312 29.77
Characterization and chemical composition | National Medicinal Plants
of high yielding varieties of Amada Board (NMPB), Ministry of
Haldi{Curcuma zedoaria Rose} and Kali AYUSH, New Delhi
Haldi(Curcuma Caesia Roxb): Endangered
High Value Medicinal Plants
1R Dr Manash Ranjan Das GPP0316 50.27
Reduced Graphene Oxide Nanosheets Biotech Consortium India
Decorated with Metallic/Bimetallic Limited, New Delhi
Nanoparticles: A Multifunctional Materials
for Photothermal Therapy of Cancer Cells
12 Mr Hemanta Shankar Dutta GPP0318 54 .40
Nanoparticles Supported Selt Assembled Biotech Consortium India
Conducting Polymer Monolayer based Limited, New Delhi
Platform for Rapid Detection of
Monosodium Glutamate in Food Products
13 Dr Pranjal Gogoi GPP0319 61.08
Development of Novel NIR Absorbing Biotech Consortium India
Sensitizers and their Nano-Conjugates for | Limited, New Delhi
the Multimodal Cancer Imaging and
Therapy
14 Dr N Velmurugan GPP0323 43.79
Expanding endophytes of paris polyphylla SERB (DST), Min of Science
as a model to study co-evolution & Technology
relationships with emphasis on functional
metabolites production
15 Dr Binoy Kumar Saikia GPP0325 106.08
National Carbonaceous Aerosols Min of Environment, Forest &
Programme(NCAP) Working Group-il| Climate Change, New Delhi
project
16 Dr Manoj Kumar Phukan GPP0326 19.50
Seismic Microzonation of Greater Dimapur | Directorate of Geology &
Mining, Gowvt. of Nagaland,
Dimapur
17 Dr H B Singh GPP0327 32.90
Anthropogenic impacts and their G B Pant National Institute of
management options in different Himalayan Environment and
ecosystems of the Indian Himalayan Sustainable Development
Region
18 Dr Ashutosh Namdeo GPPD328 40.35

Catalytic and reaction engineerig studies on
bio-oil upgradation

SERB (DST), Min of Science
& Technology




19 Dr Anil Kumar Singh GPP0329 44.60
Delineating the regulation of multi drug SERB (DST). Min of Science
resistant efflux pumps over expressed in & Technology
clinical mycobacteria
20 Dr Ajit Singh GPP0330 28.08
Approach towards tailoring the interfacial SERB (DST), Min of Science
structure and property of lignin for flexible & Technology
bio-polymer film application
21 Dr Prasenijit Manna GPPD331 31.64
A novel therapeutic against metabolic SERB (DST), Min of Science
syndrome via activation of coagulation & Technology
unrelated Vitamin K dependent proleins
22 Dr Biswaijit Saha GPP0D333 35.55
Red-Ox active Ferrocene Functionalized N- | SERB (DST). Min of Science
Heterocyclic Carbene-Molybdenum & Technology
Complex for Catalytic Nitrogen Triple Bond
Reduction
23 Dr P Yuvraj GPP0334 32.76
Diastereoselective synthesis of Lamellarin SERB (DST), Min of Science
alkaloid natural product fused & Technology
spirooxindoles and its analogues. A series
of evaluation of its biclogical activities
against Mycobacterium tuberculosis
24 Dr Mantu Bhuyan GPP0335 1000.00
STINER- Technology Facility Centre Min of Development of NE
(STINER-TFC) at SASRD Nagaland Region (MDoNER)
University, Medziphema Campus,
Medziphema, Nagaland
25 Dr H P Dekabaruah GPP0D336 99.17
Regional Mapping of Carbon Stock, G B Pant Institute of
Sequestration and Sink Potential of Himalayan Environment and
Reserve Forest Ecosystem of Assam for Suslainable Development,
improvement of Ecosystem Health and Almora, Uttarakhand
Services
26 Dr Jayaramudu Jarugala GPP0337 26.00
Development of low cost biodegradable SERB(DST), Min of Science
plastics from Indian agricultural-food & Technology)
processing starch wastes for food
packaging and other value added
applications
27 Dr Lakshi Saikia GPP0338 34.80
Application of Biosynthesized Metal DBT, Min of Science &
nanoparticles for Quality Enhancement of | Technology

Muga Silk Fiber




28 Dr Mohan Lal GPP0339 18.00
Establishment of Gene Bank and Protection of Plant Varieties
Distinctness Uniformity and stability (DUS), | & Farmers Rights Authority,
characterization of Lemon Grass Ministry of Agri & Farmers
(Cymbopegan flexuosus L.) germplasm. Wellare

29 Dr Chandan Tamuly GPP0340 42.06
Chemical investigation and therapeutic DBT, Min of Science &
evaluation for linking marker compound(s) Technology
with anti-diabetic potential of young shoots
of Wendlandia glabrata D.C and fruits of
Phoebe Cooperiana, used by indige

30 Dr Jatin Kalila GPP0341 61.41
Establishment of Rural Women Technology | DST, Min of Science &
Park in CSIR-NEIST, Jorhat, Assam Technology

31 Dr Chandan Tamuly GPP0342 20.96
Chemical profiling, guantification of bio- MNational Medicinal Plants
active constituents of ethno-medicinal plant | Board (NMPB), Ministry of
of Arunachal Pradesh. AYUSH, New Delhi

32 Dr Mohan Lal GPP0343 49.87
Varietal development for high fruit yield and | National Medicinal Plants
high solasodine content of Solanum Board (NMPB), Ministry of
Khasianum, A high value medicinal plant of | AYUSH, New Delhi
NE India.

33 Er Jayanta Jyoti Bora GPP0344 35.10
Setting up of rural appropriate technology Arunachal Pradesh State
demonstration centre at Arunachal Pradesh | Council for Science and

Technology

34 Dr Chandan Tamuly GPP0345 30.63
Empowerment of ST people of Arunachal DST, Min of Science &
Pradesh through income generation Technology
exploring under-utilized food item Tashe.

35 Dr M J Bordoloi GPP0346 25.63
Bio-prospecting of some indigenous DBT, Min of Science &
medicinal plants of NE region of India with | Technology
special reference to Anti-inflammatory
properties

36 Dr Mantu Bhuyan GPP0347 4000.00
STINER-Common Facility Centre at CSIR- | Min of Development of NE
NEIST, Jorhat, Assam Region ( MDoNER)

37 Dr Binoy Kr Saikia GPP0348 247.70

Development of hybrid baltery power
module with indigenously developed
supercapacitor and Li-ion cell.

Ministry of Elecronics &
Information Technology, New
Delhi




38 Dr Dipanwita Banik GPP0349 35.61
Investigation of oleo chemicals of under- DBT, New Delhi, DBT, Min of
utilized wild nutmegs native to NE India and | Science & Technology
value addition thereof,
39 Dr Gakul Baishya GPP0350 41.16
Development of novel leads for anti-obesity | DBT, New Delhi, DBT, Min of
from North East traditional system through | Science & Technology
chemistry biology interphase
40 Dr Ram Awatar Maurya GPP0351 27.79
Continuous Flow Photochemistry: Visible SERB (DST), Min of Science
Light Induced C-H Fictionalisation and C- & Technology
C/G-X Bond Formation to Access Valuable
Heterocycles and Natural Products
41 Dr Debasis Mohanty GPP0352 13.40
Active Geodynamics, Evolution, Structure SERB (DST), Min of Science
and Deformation analysis of Indo-Burman | & Technology
Wedge
42 | Dr Sangeeta Sharma GPP0354 37.57
Estimation of Ground motion parameters Min. of Earth Sciences
and development of a new MNew Delhi
attenuation relation from the earthquakes
originated in and around
North East India
43 Dr Mohan Lal GPPD355 13.58
Development of disease resistant superior | G B Pant National Institute of
variety of bhut Jolokia (Capsicum chinense | Himalayan Environment and
Jacqg. through backcross breeding sustainable Development
44 Dr Pallab Pahari GPP0356 39.78
Oxidative addition and electrophile driven SERB (DST), Min of Science
cyclization approach towards & Technology
azaspirocycles: synthesis and anticancer
activity
45 Dr Pravin G Ingole GPP0357 30.14
Development of nanoparticles incorporated | (DST), Min of Sclence &
thin film nanocomposite polymer Technology
membranes for effective mixture gas
separation
46 Dr Ratul Saikia GPP0359 28.07
Molecular Investigation into the DBT, Min of Science &
Lignocellulolytic System of a few Wild Technology
Silkmoth in North-East India
47 Dr Supriya Saha GPP0360 13.50
Designing Advanced Functional Materials DST, Min of Science &
for Better Performing Photovollaic Devices | Technology

Through In-Silico Study




48 Dr Supriya Saha GPP0361 22.87
Advanced Hybrid Nanomaterials and their | DST, Min of Science &
Photocatalytic Efficiency towards Solar Fuel | Technology
Generation through CO2 Reduction:A
Quantum Chemical exploration

49 Dr Jyoti K. Doley GPP0362 52.59
Study on High Speed Formability of Welded | DST, Min of Science &
Blanks of Aluminium Joined by Different Technology
Welding Methods

50 Dr Jyoti K. Doley GPP0363 29.85
Design characterization and fabrication of a | DST, Min of Science &
free flow water wheel with high efficiency Technology
for electricity generation in remote hilly area

51 | Dr Binoy K. Saikia GPP0364 45.64

A comprehensive Approach in Min. ol Earth Sciences
Understanding in Acid Mine Drainage New Delhi
Problems of Makum Coalfield and its
management

he Dr Mohan Lal GPP0365 33.93
Identification and Development of High National Medicinal Plants
Yielding Varieties of Kaempferia galanga: A | Board (NMPB), Ministry of
High Value Endangered Medicinal Plant AYUSH, New Delhi

53 Dr Rinku Baishya GPP0366 17.38
Design and evaluation of peptide assisted DST, Min of Science &
"&,")-) " MK, 2 ™)) Technology
potential alleviation of atherosclerosis

54 Dr Sanjib Gogoi GPPD367 34.74
Enantioselective Synthesis of Spirocycles DST, Min of Science &
Using Metal-Catalyzed Oxidative C-H Technology
Activation Reaclions

55 Dr Santanu Baruah GPP0368 6.60
Effect of Change in Coulomb Stress DST, Min of Science &
Guienberg-Richter law for the seismicity of | Technology
North East India Region

56 Dr Natarajan Velmurugan GPP0369 42.73
Nutritional enrichment of agricultural wastes | DST, Min of Science &
with essential fatty acids producing Technology
Thraustochytrids as improved feed for
aquaculture

57 Dr Mohan Lal GPP0370 100.00
Extension and cultivation of aromatic and Govt of Arunachal Pradesh,
high value endangered medicinal plants Department of Horticulture,
through farmer participatory model for ltanagar

livelihood generation in Arunachal Pradesh




58 Dr Madhulekha Gogol GPPO371 27.38
Design and development of lanthanide- DST, Min of Science &
MOF using2-D graphene like sheels as Technology
ligand for simultaneous photocatalysis and
sensing application

59 Dr Rajib Lochan Goswamee GPP0372 107.05
Pilot Scale Demonstration and DST, Min of Science &
Popularisation of Some Sustainable Technology
Technology for the Supply of Safe Water in
Fluoride and Arsenic Affected Areas

60 Dr G Narahari Sastry GPP0373 499.00
Polymers, their composites and polymeric | Ministry of Chemicals and
membranes for sustainable development of | Fertilizers
Petroleum indusiries

61 Dr Chandan Tamuly GPP0374 64.09
Empowerment of Apatani tribe of Arunachal | DST, Min of Science &
Pradesh through value addition of ethnic Technology
food items

62 Dr Lakshi Saikia GPP0D375 81.40
Assessment of air, water and soil quality in | Central Pollution Control
Baghjan oil blow out site and its vicinity, Board (CPCB), New Delhi
Tinsukia, Assam

63 Mr Dhanjit Das GPP0376 74.74
Design and development of 500 kg capacity | DBT, Min of Science &
solar-biomass hybrid distillation unit with Technology

the mobile type distillation vassal and its
field demonstration for entrepreneurship
development




PROJECTS COMPLETED (EXTERNALLY FUNDED)

Sl No. P.I Name & Project Title Project code with Funding Agency Project Cost
(in lakhs)

1 DrJ Leon Raj CNP0472 5.19
Design work for secant piling works at Bumi-Zillion JV, 101 Sagar Tower,
KSEBL, Munnar Disrict Centre, Janakpuri, New Delhi

2 Dr Manoj Kumar Phukan GNP0475 89.24
Geaphysical Study at the Baghjan well Oil India Lid
Blowout Site

3 Er Vaskar Rajkhowa CNP0476 14.72
Upgradation of Water Filiration Plant of Central Silk Board, Lahdoigarh Jorhat
CMER&TI Residential Campus, Cinnamara, | Assam
Jorhat

4 Dr Santanu Baruah CNP0477 29.25
Estimation of Site Specific Response Louis Berger, Gurgaon, India
Spectrum for the Proposed Road
Connectivity between Gohpur (NH52) o
Numaligarh (NH-37)

5 Mr Hemanta Shankar Dutta GPP0318 54.40
Nanoparticles Supported Sell Assembled Biotech Consortium India Limited, New
Conducting Polymer Monolayer based Delhi
Platform for Rapid Detection of
Monosodium Glutamate in Food Products

6 Dr Pranjal Gogoi GPP0319 61.08
Development of Novel NIR Absorbing Biotech Consortium India Limited, New
Sensitizers and their Nano-Conjugates for | Delhi
the Multimodal Cancer Imaging and
Therapy

7 Dr N Velmurugan GPP0323 43.79
Expanding endophytes of paris polyphylla | SERB (DST), Min of Science &
as a model to study co-evolution Technology
relationships with emphasis on functional
metabolites production

8 Dr Manoj Kumar Phukan GPP0326 19.50

Seismic Microzonation of Greater Dimapur

Directorate of Geology & Mining, Gowt.
of Nagaland, Dimapur




9 | DrHB Singh GPP0327 32.90
Anthropogenic impacts and their G B Pant National Institute of Himalayan
management options in different Enviranment and Sustainable
ecosystems of the Indian Himalayan Development
Region

10 Dr Ashutosh Namdeo GPP0328 40.35
Calalytic and reaction engineerig studies on | SERB (DST), Min of Science &
bio-oil upgradation Technology

11 | Dr Anil Kumar Singh GPP0329 44.60
Delineating the regulation of multi drug SERB (DST), Min of Science &
resistant efflux pumps over expressed in Technology
clinical mycobacteria

12 Dr Mantu Bhuyan GPP0335 1000.00
STINER- Technology Facility Centre Min of Development of NE Region
(STINER-TFC) at SASRD Nagaland (MDoNER)

University, Medziphema Campus,
Medziphema, Nagaland

13 Dr Jayaramudu Jarugala GPP0337 26.00
Development of low cost biodegradable SERB(DST), Min of Science &
plastics from Indian agricultural-food Technology)
processing starch wastes for food
packaging and other value added
applications

TECHNOLOGIES RELEASED TO THE INDUSTRY
S.No | Know-How Party
1 Improved Variety of Citronella (Jor Lab M/s Rising Sun Enterprise,
C-5) Hare krishna Vihar Extension, Behind
Besl Price, Bypass Nipaniya, Indore
M/s Vigor Healthcare Services Private
Limited Hyderabad, Ranga Reddy,
Telangana
3 Improved Variety of Patchouli Jor Lab M/S Rising Sun Enterprise,

P-1

Hare krishna Vihar Extension, Behind
Best Price, Bypass Nipaniya, Indore




MoU AGREEMENTS SIGNED

S.No | Party Purpose
1 Assam Downtown University, Guwahati | Academic and Research Collaboration
Assam
2 Darrang College, Guwahali Assam Academic and Research Collaboration
3 Numaligarh Refinery Ltd, Golaghat, Research Collaboration pertinent to
Assam microbial remediation, soil chemistry,
hydrocarbons.
4 Rain Forest Research Institute, Jorhat HResearch Collaboration pertinent to R&D
Assam projects of common interest
5 M/s Bosing Banggo Farmers Producers | Research Collaboration pertinent to
Cooperative Society Ltd, Arunachal Aromatic, Medicinal, Floriculture and other
Pradesh important plants
6 M/s Indica Nutraceuticals LLP, New Research Collaboration pertinent to
Delhi Medicinal & Aromatic including
Cannabis/Hemp
7 T, Guwahati Academic and Research Collaboration
8 Pachhunga University, College, Academic and Research Collaboration
Mizoram
9 Manipur State medicinal Plant Board, Research Collaboration in the areas such
Manipur as food processing, agnculture, healthcare,
drugs, water & Waler resources, elc
10 Nagaland Science and Technology Research Collaboration
Council, Kohima (NASTEC), Nagaland
11 EMPOWER MSME Trust, Hyderabad Research Collaboration
12 BCPL, Dibrugarh Research Collaboration to create a common
umbrella between petrochemicals industry
and CSIR Organization
13 TUSTI, Guwahati Research Collaboration
14 Central Pollution control Board, Govt of | Research Collaboration for implementing
India the project titled "Assessment of Air, Water
and soil quality in baghjan oil blowoul site
and its vicinity, Tinsukia, Assam
15 Central Pollution control Board, Govt of | MoU (Integrity pact)
India
16 Department of chemicals and Research Collaboration for implementing
pelrochemicals, Ministry of chemicals the project titled "Polymers, their
and fertilizers, Government of India composites and polymeric membranes for
sustainable development of petroleum
industries”
17 Numaligarh Refinery Ltd, Golaghat, Research Collaboration for implementing
Assam the project titled “Removal of sour/stripped
water, its value addition and recycling of
water and allied activities”
18 Mushroom Development Foundation, To promote cooperation in scientific
Lamb Road, Ambari, Guwahati-781001, | research and dissemination of technologies
Assam related to health and nutrition at the same
time creating livelihood and
entreprenuearship opportunities
19 Indigenous Agricultural Farmers

Producers Company, Dipsur, Guwahatli,
Assam

For the implementation of the "CSIR-Aroma
Mission” in 100 hectares of land in
the state of Assam.




CSIR-NEIST signed MoU with Assam Downtown University, Guwahati

Dr G Narahari Sastry, Director, CSIR-NEIST exchanging the signed MoU with members of
Assam Downtown University, Guwahati on 16 June 2020 for academic and research collaboration.

CSIR-NEIST signed MoU with Numaligar Refinery Ltd, Assam

.

Dr G Narahari Sastry, Director, CSIR-NEIST exchanging the signed MoU with members of
Numaligar Refinery Ltd, Golaghat on on 21 October 2020.

CSIR-NEIST signed MoU with Rain Forest Research Institute, Jorhat

Dr G Narahari Sastry, Director, CSIR-NEIST exchanging the signed MoU with RSC Jayaraj.
Director at Rain Forest Research Institute, Jorhat on 26 October 2020.



CSIR-NEIST signed MoU with EMPOWER MSME Trust, Hyderabad

K

Dr G Narahari Sastry, Director, CSIR-NEIST exchanging the signed MoU with the members of
EMPOWER MSME Trust on 17 December 2020 for research collaboration.

CSIR-NEIST signed MoU with Brahmaputra Cracker and Polymer Limited (BCPL),
ibrugarh

o
-

Dr G Narahari Sastry, Director, CSIR-NEIST exchanging the signed Mol with
Shri Reep Hazarika, Managing Director at Brahmaputra Cracker and Polymer Limited,
Dibrugarh on 18 December 2020.



CSIR-NEIST signed MoU with TUSTI, Guwahati

Dr G Narahari Sastry, Director, CSIR-NEIST exchanging the signed MolU with members of
TUSTI Guwahati on 22 December 2020 for research collaboration.

CSIR-NEIST signed MoU with Numaligar Refinery Ltd, Assam

Dr G Narahari Sastry, Director, CSIR-NEIST exchanging the signed MolU with members of
Numaligar Refinery Ltd, Golaghat on 12 March 2021 for implementation of the project entitled
“‘Removal of Phenol from Sour/stripped water, It's Value addition and Recycling of Water”.
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A PROCESS FOR THE PREPARATION OF BLUE-
FLUORESCENCE EMITTING CARBEON DOTS (CDTS) FROM
SUB-BITUMINOUS TERTIARY HIGH SULFUR INDIAN COALS
10655061

BINOY KUMAR SAIKIA, TONKESWAR DAS, SONALI ROY,
BARDWI NARZARY, HARI PRASANNA DEKA BORUAH,

MANOBJYOTI BORDOLOI, JIUMONI LAHKAR, DIPANKAR
NEOG,DANABOYINARAMAIAH

19/ MAY/2020

ANOVELPROCESS FOREXTRACTION AND SEPARATION OF
OXYRESVERATROLFROMARTOCARPUS LAKOOCHAROXB
3204346

SWAPNALI HAZARIKA, DILIP KONWAR, HIROKJYOTI
BORAH, SOMIRON BORTHAKUR, PRANAE BARKAKATI,
MODON MOHAN BORA,RAM NATH DAS

02/ SEP/2020

ANOVELPROCESS FOREXTRACTION AND SEPARATION OF
OXYRESVERATROLFROMARTOCARPUS LAKOOCHAROXB
3204346

SWAPNALI HAZARIKA, DILIP KONWAR, HIROKJYOTI
BEORAH, SOMIRON BORTHAKUR, PRANAB BARKAKATI,
MODON MOHAN EORA, RAM NATH DAS

02/ SEP/2020

ANOVELPROCESS FOREXTRACTIONAND SEPARATION OF
OXYRESVERATROLFROMARTOCARPUS LAKOOCHAROXB
204346

SWAPNALI HAZARIKA, DILIP KONWAR, HIROKJYOTI
BORAH, SOMIRON BORTHAKUR, PRANABE BARKAKATI,
MODON MOHAN BORA, RAM NATH DAS

02/ SEP/2020

A PROCESS FOR THE PREPARATION OF BIO-BASED
LUBRICANTS FROM CHEMOENZYMATICALLY
SYNTHESIZED EPOXIDES OF VEGETABLE OIL

344266

BORA ISHANJYOTI, LASKAR NARAYAN CHANDRA, DUTTA
DIPANKA, BOHRA RAMESH CHAND, TAMULY RITURANI,
GAUTAMARVIND, BARUAH SHASHIDHAR

17/AUG/2020
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PATENT No361456

INVENTORS

DATE OF GRANT

STEROID-CHITOSAN KETIMINE NANOPARTICLES FOR
ANTIBACTERIALAND ANTIFUNGALACTIVITY

349513

ARCHANA MONI DAS, ABDUL AZIZ ALI, PRITISH KUMAR
CHOWDHURY, MANASH PROTIM HAZARIKA, ARCHANA
YADAV,PURNAJYOTIDEKABHUYAN

19/0CT/2020

A DEVICE FOR CASTING OF CELLULOSIC PULP MATERIAL
INHOLLOWCYLINDRICAL FORM

352429

BORA JAYANTA JYOTI, KALITA DIPUL, GOSWAMI TRIDIP,
KALITA SUBODH CHANDRA, SENGUPTA PINAKI, RAO
PARUCHURIGANGADHAR

27/NOV/2020

A NOVEL CLASS OF DIOSGENIN ACETATE-ISOXAZOLE,
PROCESS FOR PREPARATION THEREOF AND THEIR
ANTIFUNGALACTIVITY

354346

ARCHANA MONI DAS, MANASH PROTIM HAZARIKA,
PURNAJYOTIDEKABHUYAN

23/DEC/2020

A METHOD FOR THE PREPARATION OF SILICA MG-AL LDH
CORE SHELL DERIVED MIXED METAL OXIDE NANO-SHEET
BASED COMPOSITE CATALYST FOR DECOMPOSITION OF
N2OIN SYNTHETICAUTOMOBILE EXHAUST CONDITION
359880

RAJIB LOCHAN GOSWAMEE, PINKY SAIKIA, ANGANA
BORAH, NGUADIBLAISEALLOU
01/ MAR/2021

A PROCESS FOR THE SYNTHESIS OF MEMBRANE USEFUL
FORCARBON DIOXIDE SEPARATION

SWAPNALI HAZARIKA, PANCHALI BHARALI, HIROK JYOTI
BORAH, INDUMONI DAS, SOMIRON BORTHAKUR, MODON
MOHAN BORA, DILIP KONWAR

16/MAR/2021
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FILLING DATE

ABRICATION OF BLUE-FLUORESCENT AND NON-TOXIC
NANODIAMONDS (NDS) FRO ATMOSPHERIC\PARTICULATE

MATTERS
171204467

BINOY K SAIKIA, NAZRUL ISLAM, TONKESWAR DAS, JATIN
KALITA

17/Mar/2021
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FILLING DATE
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APPLICATION No
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TITLE
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FILLING DATE

A NOVEL TRANSITION METAL BASED HETEROGENEOUS
CATALYST FOR THE PRODUCTION OF PLASTICIZER
DIOCTYLTEREPHTHALATE (DOPT)FROM WASTE BOTTLE
MADE OF POLYTHYLENE TEREPHTHALATE (PET)
202011035841

GAURAV RASTOGI, UPENDRA NATH GUPTA, PALLAB
PAHARI, MANOBJYOTI BORDOLOI, JAYARAMUDU
JARUGALA

20/AUG/2020

A PROCESS FOR PRODUCTION OF ACTIVATED CARBON
FROM SUBBITUMINOUS TERTIARY HIGH SULFUR INDIAN
COALS BY ULTRASONIC-ASSISTED CHEMICALACTIVATION

202011046539

BINOY KUMAR SAIKIA, TONKESWAR DAS, PRASENJIT
SAIKIA, DIPANKAR NEOG, MOUSUMI BORA, SANTHI MARIA
BENOQY

23/0CT/2020

FABRICATION OF BLUE-FLUORESCENT AND NON-TOXIC
NANODIAMONDS (NDS) FROM ATMOSPHERIC
PARTICULATE MATTERS

202011051976

BINOY K SAIKIA, NAZRUL ISLAN, TONKESWAR DAS, JATIN
KALITA

27/NOV/2020

THE SYNTHESIS AND APPLICATION OF 2, 6 - DIIODO-AZA-
BODIPY-BIOTIN CONJUGATES DPR2A AND DPR2B AS
THERANOSTIC AGENTS

202111015510

PRANJAL GOGOI, DANABOYINA RAMAIAH, SHIVAKUMARI
ASHA NAIR, JOSHY JOSEPH, DHIRAJ DUTTA, RAJSHREE
NAIR

31/MAR/2021



PAPERS PUBLISHED

National And International

1.

10.

1.

12.

Radio Waveguide-Double Ratchet Rotors Work in Unison on a Surface to Convert Heat
into Power by Anup Singhania, Indrani Ghosh, Pathik Sahoo, Daisuke Fujita, Subrata

Ghosh, Anirban Bandyopadhyay, Nano Letters, 20(9), P6891-6898 (12.279)
IndiGenomes: a comprehensive resource of genetic variants from over 1000 Indian

genomes by Chiranjita Goswami, Biraj Jyoli Borah, Manash Jyoti Kalita, Himadri Saikia,
Kohei Tada, Shingo Tanaka, Pankaj Bharali, Journal Of Colloid And Interface Science, P
446-456 (7.489)

Efficient hydroxylation of benzene to phenol by H,O, using Ni-doped CuWO, on carbon
nitride as a catalyst under solar irradiation and its structure-activity correlation by
Purashri Basyach, Ankur Kanti Guha, Sukanya Borthakur, Lisamoni Kalita, Pubali
Chetia, Karanika Sonowal, Lakshi Saikia, Journal of Materials Chemistry A: Materials for
Energy and Sustainability, P 12774-12789 (11.301)

Boosting the electrocatalytic activity of Pd/C by Cu alloying: Insight on Pd/Cu
composition and reaction pathway by Chiranjita Goswami, Biraj Jyoti Borah, Manash
Jyoti Kalita, Himadri Saikia, Kohei Tada, Shingo Tanaka, Pankaj Bharali, Journal of
colloid and interface science, P 446-456 (7.489)

Selective permeation of L-tyrosine through functionalized single-walled carbon
nanotube thin film nanocomposite membrane by Monti Gogoi, Rajiv Goswami, PG
Ingole, Swapnali Hazarika, Separation and Purification Technology ( 7.312)

Chitosan: A promising therapeutic agent and effective drug delivery system in managing
diabetes mellitus by Sanjib Sarkara, Dibyendu Das, Prachurjya Duttaa, Jatin Kalita,
Sawlang Borsingh Wanna, Prasenjit Manna, Carbohydrate Polymers ( 7.182)
Development of thin film nanocomposite membrane incorporated with mesoporous
synthetic hectorite and MSH@UiO-66-NH, nanoparticles for efficient targeted feeds
separation, and antibacterial performance by M Borpatra Gohain, RR Pawar, S Karki, A
Hazarika, S Hazarika, P G Ingole, Journal of Membrane Science, 609, P 118212
(7.015)

A (1) H NMR spectroscopic method for the quantification of propenylbenzenes in the
essential oils: Evaluation of key odorants, antioxidants and post-harvest drying
techniques for Piper betle L by Phirose; Kemprai, Bhaskar Protim Mahanta, Pranjit
Kumar Bora, Siddhartha Proteem Saikia, Deep Jyoti Das, Jyoti Lakshmi Hali Boruah,
Saikat Haldar, Food chemistry, P 127278 ( 6.306)

Synthesis of quaternary carbon-centered indolo [1,2-a]quinazolinones and
indazolo| 1,2-alindazolones via C-H functionalization by Kongkona Gogoi, Bidisha R.
Bora, Geetika Borah, Bipul Sarma, Sanjib Gogoi, Chemical Communications, P 1388-
1391 (5.996)

Cyclodextrine-Gluteraldehyde cross-linked nanofiltration membrane for recovery of
resveratrol from plant extract by Hirak J Borah, Monti Gogoi, Diganta B Das, Swapnali
Hazarika, Journal of environmental chemical engineering (5.909)

Photocatalyst-Free Visible-Light Enabled Synthesis of Substituted Pyrroles from a-Keto
Vinyl Azides, Satheesh Borra, Lodsna Borkotoky, Uma Devi Newar, Babulal Das, Ram
Awatar Mauryaa, Advanced Synthesis & Catalysis, 362(16), P 3364-3368 (5.851)
Polydopamine functionalized graphene sheets decorated with magnetic metal oxide
nanoparticles as efficient nanozyme for the detection and degradation of harmful
triazine pesticides by Purna K. Boruah, Gitashree Darabdhara, Manash R Das,
Chemosphere, P 129328 (5.778)



13.

14.

15.

16.

17.

16.

19.

20.

21.

22.

23.

24.

Oxidative dehydrogenation of propane on the oxygen adsorbed edges of boron nitride
nanoribbons by Biplab Rajbanshi, Supriya Saha, Charles Fricke, Salai Cheettu
Ammala, Andreas Heyden, Catalysis Science & Technology, P 5181-5195 (5.726)
Computational and experimental assessment of pH and specific ions on the solute
solvent interactions of clay-biochar composites towards tetracycline adsorption:
Implications on wastewater treatiment by Priyakshree Borthakur, Meysam Aryafard,
Zeenat Zara, Reha David, Babak Minofar, Manash R. Das, Meththika Vithanage,
Journal of Environmental Management, P 111989 (5.647)

Utilization of renewable and sustainable basic heterogeneous catalyst from
Heteropanax fragrans (Kesseru) for effective synthesis of biodiesel from Jatropha
curcas oil et al. by Sanjay Basumatary, Biswajit Nath, Bipul Das, Fuel, 286(1), P 119357
5.578),

Abrief review on supercapacitor energy storage devices and utilization of natural carbon
resources as their electrode materials, Binoy K Saikia, Santhi Maria Benoy, Mousumi
Bora, Joyshi Tamuly, Mayank Pandey, Dhurbajyoti Bhattacharya, Fuel, P 118796
(5.128)

Atmospheric particulate matter and potentially hazardous compounds around
residential/road side soil in an urban area by Nazrul Islam, Binoy K. Saikia,
Chemosphere, P 127453 (5.108)

Bio-ethanol production: A route to sustainability of fuels using bio-based heterogeneous
catalyst derived from waste by Minakshi Gohain, Maskura Hasin, Khalifa S.H. Eldiehy,
Pritam Bardhan, Khairuj jaman Laskar, Hridoyjit Phukon, Manabendra Mandal, Dipu!
Kalita, Dhanapati Deka, Process Safety and Environmental Protection, P 190-200
(4.966)

Indane-Fused Spiropentadiene Chromanones: A Pd-Catalyzed Spircannulation
Followed by Cyclization via C-H Activation Strategy, Abhilash Sharma, Hemanta
Hazarika, Manashi Sarmah, Babulal Das, Pranjal Gogoi, Journal of Organic Chemistry,
P11382-11395(4.745)

CoS. Nanoparticles Supported on rGO, g-C.N,, BCN. MoS., and WS2 Two-
Dimensional Nanosheets with Excellent Electrocatalytic Performance for Overall Water
Splitting: Electrochemical Studies and DFT Calculations by Priyakshree Borthakur,
Purna K.Boruah, Das Manash R., Mohamed M. lbrahim, Tarig Altalhi, Hamdy S.EI-
Sheshtawy, Sabine Szunerits, Rabah Boukherroub, Mohammed A Amin, ACS Applied
Energy Materials, P 1269-1285 (4.473)

Building Relationships between Molecular Composition of Carbon Precursor and
Capacitance of a Hierarchical Porous Carbon-Based Supercapacitor by Xiaoyun
Zhang, Bingkang Sun, Xing Fan, Hongcun Bai, Peng Liang, Guoming Zhao, Binoy K.
Saikia, Xianyong Wei, ACS Applied Energy Materials, P 985-995 (4.473)

Biocompatible functionalized AuPd bimetallic nanoparticles decorated on reduced
graphene oxide sheets for photothermal therapy of targeted cancer cells by
Punamshree Das, Sushma V. Mudigunda, Gitashree Darabdhara, Purna K. Boruah,
Sachin Ghar, Aravind K. Rengan, Manash R. Das, Journal of Photochemistry and
Photobiology, B: Biology, P 112028 (4.383)

O Quinone Methides and o Quinone Sulfides via Arynes: Synthesis of Ortho-
Disubstituted Arenes and Heterocycles by Abhilash Sharma, Hemanta Hazarika,
Pranjal Gogoi, Journal of Organic Chemistry, P 1-13(4.335)

Ultrasonic-assisted chemical synthesis of activated carbon from low-quality
subbituminous coal and its preliminary evaluation towards supercapacitor applications
by Mousumi Bora, Santhi Maria Benoy, Joyshil Tamuly, Binoy K.Saikia, Journal of
Environmental Chemical Engineering, 9(1), P 104286 (4.3)



25.

26.

27.

28.

29,

30.

31.

32.

33.

35.

36.

37.

Fluorescent graphitic carbon nitride and graphene oxide quantum dots as efficient
nanozymes: Colorimetric detection of fluoride ion in water by graphitic carbon nitride
quantum dots by Mamta Devi, Punamshree Das, Purna K.Boruah, Manash J.Deka,
Rituparna Duarah, Abinash Gogoi, Dipankar Neog, Hemant S. Dutta, Manash R. Das,
Journal of Environmental Chemical Engineering, P 104803 (4.3)

A new perspective of functionalized MWCNT incorporated thin film nanocomposite
hollow fiber membranes for the separation of various gases by Ook Choia, Sachin
Karkibc, Radheshyam R. Paward, Swapnali Hazarika, Pravin G.Ingole, Journal Of
Environmental Chemical Engineering (4.3)

Facile synthesis of CuS nanoparticles on two-dimensional nanosheets as efficient
artificial nanozyme for detection of Ibuprofen in water by Priyakshree Borthakur, Purna
K.Boruah, Manash R. Das, Journal Of Environmental Chemical Engineering (4.3)
Oxidative chemical beneficiation of low-quality coals under low-energy ultrasonic and
microwave Irradiation: An environmental-friendly approach by Monikankana Saikia,
Tonkeswar Das, James C. Hower, Luis F. O.Silva, Xing Fan, Binoy K. Saikia, Journal of
Environmental Chemical Engineering (4.3)

Hydrodistillation based multifaceted value addition to Kaempferia galanga L. leaves, an
agricultural residue by Bhaskar Protim Mahanta, Neelav Sarma, Phirose Kemprali,
Twahira Begum, Lakshi Saikia, Mohan Lal, Saikat Haldar, Industrial Crops and
Products, P 112642 (4.244)

Symbiotic Associations: Key Factors That Determine Physiology and Lipid
Accumulation in Oleaginous Microorganisms by Deepi Deka, Shashanka Sonowal,
Channakeshavaiah Chikkaputtaiah, Natarajan Velmurugan, Frontiers in Microbiology
(4.236)

Blue-emitting fluorescent carbon quantum dots from waste biomass sources and their
application in fluoride ion detection in water by Anusuya Boruah, Monikankana Saikia,
Tonkeswar Das, Rajib Lochan Goswamee, Binoy K.Saikia, Journal of Photochemistry
and Photobiology, B: Biology, P 111940, (4.067)

DNA barcodes for delineating Clerodendrum species of North East India by Barbi
Gogoi, S. BWann, S. P Saikia, Scientific Reports, 10(1), P-134980 (4.011)

Molecular Verification of the UK National Collection of Cultivated Liriope and
Ophiopogon Plants. by Eva Masiero, Dipanwita Banik, Jon Abson, Paul Greene, Adrian
Slater, Tiziana Sgamma, Plants (Basel), (3.935)

Strain improvement of long-chain fatty acids producing Micractinium sp. by flow
cytometry by Deepi Deka, Riwandahun Marwein, Channakeshavaiah Chikkaputtaiah,
Shiva Shanker Kaki, Thirupathi Azmeerad Hari Prasanna DekaBoruah, Natarajan
Velmurugan, Process Biochemistry, P 90-101( 3.7)

Tert-Butylhydroperoxide (TBHP) mediated oxidative cross-dehydrogenative coupling
of quinoxalin-2(1H)-ones with 4-hydroxycoumarins, 4-hydroxy-6-methyl-2-pyrone and
2-hydroxy-1,4-naphthoquinone under metal-free conditions by Suraj Sharma, Nibedita
Baruah Dutta, Mayurakhi Bhuyan, Babulal Das, Gakul Baishya, Organic &
Biomolecular Chemistry (3.49)

Next-generation computational tools and resources for coronavirus research: From
detection to vaccine discovery by Rajiv Kangabam, Riya Roy, Susrita Sahoo, Arpan
Ghosh, Namrata Misra, Yumnam Silla, Mrutyunjay Suar, Computers In Biology And
Medicine, P 104158 (3.434)

Recent advances in the synthesis of organophosphorus compounds via Kobayashi's
aryne precursor: a review by Kashmiri Neog, Pranjal Gogoi, Organic & Biomolecular
Chemistry, P 9549-9561 (3.412)
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Exploration of Kobayashi's aryne precursor: a potent reactive platform for the synthesis
of polycyclic aromatic hydrocarbons by Manashi Sarmah, Abhilash Sharma, Pranjal
Gogoi, Organic & Biomolecular Chemistry (3.412)

A palladium-catalyzed cascade process for spirooxindole: an alternative way for the
synthesis of spiro (indoline-3,2°-quinazolin)-2-ones by Abhilash Sharma, Dhiraj Dutta,
Pranjal Gogoi, Organic & Biomolecular Chemistry, P 1795-1806 (3.412)
Ruthenium(ll)-catalyzed decarbonylative and decarboxylative coupling of isatoic
anhydrides with salicylaldehydes: access to aryl 2-aminobenzoates by Bidisha R Bora,
Rashmi Prakash, Sabera Sultana, Sanjib Gogoi, Organic & Biomolecular Chemistry,12,
P2725-2730(3.412)

Exploration of Kobayashi's aryne precursor: a potent reactive platform for the synthesis
of polycyclic aromatic hydrocarbons by Manashi Sarmah, Abhilash Sharma, Pranjal
Gogol, Organic & Biomolecular Chemistry, P 722-737 (3.412)

Ru(ll)-Catalyzed cascade decarbonylative, annulation and dehydrogenative
alkenylation, reactions: synthesis of phthalides dagger by Swagata Baruah, Sabera
Sultana, Pratiksha Bhorali, Pallabi Saikia, Sanjib Gogoi, Organic & Biomolecular
Chemustry, P 2897-3003 (3.412).

Speedy one-pot electrochemical synthesis of giant octahedrons from in situ generated,
pyrrolidinyl PAMAM dendrimer by Anup Singhania, Mrinal Dutta, Supriya Saha, Pathik
Sahoo, Bharati Bora, Subrata Ghosh, Daisuke Fujita, Anirban Bandyopadhyay, Soft
Matter

Arsenic induced alteration in Mrp-1 like activity leads to zebrafish hepatocyte apoptosis:
the cellular GSH connection by Ray Alish, Shelly Asha, Mazumder Shibnath, Roy
Sonali, Environmental toxicology and pharmacology (3.292)

Synthesis of 6-substituted Iindoloquinazolinones from arynes and 2-acyl-4-
quinazolinones: a transition-metal free C-N and C-C bond formation strategy by
Abhilash Sharma, Pranjal Gogoi, New Journal of Chemistry ( 3.288)

Biocatalytic green alternative to existing hazardous reaction media: synthesis of
chalcone and flavone derivatives via the Claisen-Schmidt reaction at room temperature
by Kashyap J Tamuli, Ranjan K. Sahoo, Manobjyoti Bordoloi, New Journal of Chemistry,
P 20956-20965 ( 3.288)

Catalytic conversion of high-GWP gases N,O and CH, to syngas (H, + CO) on SiO,@Ni-
Cr layered nano-oxide-coated monolithic catalyst by Pinky Saikia, Champa Gogoi,
Paran Jyoti Kalita, Rajib Lochan Goswamee, Environmental Science and Pollution
Research, 27(20), P 24939-24953 (3.056)

Transcriptome analysis of crude oil degrading Pseudomonas aeruginosa strains for
identification of potential genes involved in crude oil degradation Dhrubajyoti Das,
Gabriella T.Mawlong, Yogita N Sarki, Anil Kumar Singh, Channakeshavaiah
Chikkaputtaiah, Hari Prasanna Deka Boruah, Gene (2.984)

Non-isothermal decomposition kinetics of in-chain functionalized poly(MMA-co-
ethylene) by Urmilla Baruah, Somip Borphukan, Maitrayee Saikia, Prakash J Saikia,
Shashi D Baruah, Journal of Thermal Analysis and Calorimetry, P 3093-3105 (2.731)
Bacterial Operational Taxonomic Units Replace the Inleractive Roles of Other
Operational Taxonomic Units Under Strong Environmental Changes by Kangabam
Rajiv Das, Yumnam Silla, Gunajit Goswami, Madhumita Barooah, Current genomics, P
512-524 (2.63)

Strategies to address coal mine-created environmental issues and their feasibility study
on northeastern coalfields of Assam, India: a review by Aparna Choudhury, Jiumoni
Lahkar, Binoy Kumar Saikia, Anil Kumar Anil Singh, Channakeshavaiah Chikkaputtaiah,
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Hari Prasanna Deka Boruah, Environment, Development and Sustainability, P
9667-9709(2.191)

Comparative assessment of ISSR, RAPD, and SCoT markers for genetic diversity in
Clerodendrum species of North East India by Barbi Gogoi, S. B.Wann, S. P Saikia,
Molecular Biology Reports (2.107)

Comparative Analysis of In-Vitro Biological Activities of Methyl Eugenol Rich
Cymbopogon khasianus Hack., Leaf Essential Oil with Pure Methyl Eugenol Compound
by Roktim Gogoi, Rikraj Loying, Sarma, Neelav; Twahira Begum, Sudin K. Pandey,
Mohan Lal, Current Pharmaceutical Biotechnology, 21(10), P927-938 (2.097)
Cytotoxic and apoptosis-inducing effects of novel 8-amido isocoumarin derivatives
against breast cancer cells by Vishal Das, Partha Pratim Kaishap, Gaun Duarah,
Channakeshavaiah Chikkaputtaiah, Hari Prasanna Deka Boruah, Mintu Pal, Naunyn-
Schmiedeberg's Archives of Pharmacology (2.05)

Ni/Pd-catalyzed coordination-insertion copolymerization of ethylene with alkyl acrylate
by Urmilla Baruah, Prakash J Salkia, Shashi D Baruah, Polymer Bulletin, P-6105-6134
(2.014)

SIHyPRP1 and DEA1, the multiple stress responsive eight-cysteine motif family genes
of tomato (Solanum lycopersicum L.) are expressed tissue specifically, localize and
interact at cytoplasm and plasma membrane in vivo by Banashree Saikia, Johni
Debbarma, Jitendra Maharana, Dhanawantari L. Singha, Natarajan Velmuruagan,
Hariprasanna Dekaboruah, Kallare P. Arunkumar, Channakeshavaiah Chikkaputtaiah,
Physiology and Molecular Biology of Plants, P 1-17 (2.005)

Anticancer and antimicrobial compounds from Croton caudatus Gieseler and Eurya
acuminata DC: Two edible plants used in the traditional medicine of the Kuki tribes by
Bardwi Narzary, Snigdh Saikia, Surovi Saikia, Kashyap J Tamuli, Ranjan K. Sahoo,
Deepjyoti Dutta, Manobjyoti Bordoloi, Natural Product Research (1.999)

Facile Synthesis of Quinolines in Water by Gongutri Borah, Preetishmita Borah, Arnav
Bhuyan, Bimal Krishna Banik, Current Organic Chemistry, P 175-208 (1.933)

Metal Photocatalyst-, Light- and Electrochemical-Free C-3 Trifluoromethylation of
Quinoxalin-2(1H)-ones, Imidazo [1,2-a]pyridines and 2H-Indazoles by Nibedita Baruah
Dutta, Jugal Bori, Pinku Gogoi, Gakul Baishya, ChemistrySelect, P 1471-1477 (1.811)
Polyolefin Based Copolymers as Matrix Component in Coir Fiber Reinforced
Composites by Maitrayee Saikia, Nilakshi Kakati, Urmilla Baruah, Lachit Phukan,
Prakash J. Saikia, Shashi D Baruah, Fibers and Polymers, P 2042-2054 (1.797)

Direct organogenesis mediated improvised mass propagation of Pogostemon cablin: A
natural reserve of pharmaceutical biomolecules by Lucy Lalthafamkimi, Paromik
Bhattacharyya, Brijmohan Singh Bhau, Wann, Borsingh Sawlang, Dipanwita Banik,
South African Journal of Botany (1.792)

Palladium-Supported Nanoceria: A Highly Efficient Catalyst for Solvent-Free Selective
Oxidation of Ethylbenzene to Acetophenone by Lisamoni Kalita, Lakshi Saikia,
ChemistrySelect, P4848-4855 (1.716)

Poly (Glycidyl Methacrylate-co-Octadecyl Methacrylate) particles by dispersion radical
copolymerization by Prodip K. Goswami, Monsum Kashyap, Pranjal P Das, Prakash J
Saikia, Jyotirekha G Handique, Journal of Dispersion Science and Technology, P 1768-
1776 (1.701)

Use of fibroin polypeptide from silk processing waste as an effective biosorbent for
heavy metal removal by Yifeng Huang, Muhammad Usman Farooq Prodip Kundu
Swapnali Hazarika Xianshe Feng, Canadian Journal Of Chemical Engineering, P 1-11
(1.687)
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Variability estimation and genetic divergence in Cymbopogon winterianus for
development of superior genolype by Sunita Munda, Sukriti Dutta, Mohan Lal,
Agronomy Journal, P 1-15(1.683)

Chemical characterization, antimicrobial activity, and cytotoxic activity of Mikania
micrantha Kunth flower essential oil from North East India by Snigdha Saikia, Kashyap
J. Tamuli, Bardwi Narzary, Dipanwita Banik, Manobjyoti Bordoloi, Chemical Papers, 74,
P2515-2528 (1.68)

Transient sub-cellular localization and in vivo protein-protein interaction study of
multiple abiotic stress responsive AtelF4A-lll and AtALY4 proteins in Arabidopsis
thaliana by | Baruah, G Baruah, J Sahu, D L Singha, H P Deka Boruah, N Velmurugan, C
Chikkaputtaiah, Plant Molecular Biology Reporter, P 1-16 (1.604)

Multigene CRISPR/Cas9 genome editing of hybrid proline rich proteins (HyPRPs) for
sustainable multi-stress tolerance in crops: the review of a promising approach by
Banashree Saikia, Sanjay Singh, Johni Debbarma, Natarajan Velmurugan,
Hariprasanna Dekaboruah, Kallare P Arunkumar, Channakeshavaiah Chikkaputtaiah,
Physiology and Molecular Biology of Plants, 26(5), P 857-869 (1.539)

Phytochemical constituents from Xanthium strumarium L. and evaluation of their in vitro
antimalarial activities by Ranjan K Sahoo, Kashyap J Tamuli, Neipihoi Lhouvum,
Deepjyoti Dutta, Manobjyoti Bordoloi, Hemanta K. Sharma, Kabita Gogoi, Dibya R
Bhattacharyya, South African Journal of Botany, P-35-40(1.504)

In water organic synthesis: Introducing itaconic acid as a recyclable acidic promoter for
efficient and scalable synthesis of quinoxaline derivatives at room temperature by
Kashyap J. Tamuli, Shyamalendu Nath, Manobjyoti Bordoloi, Journal of Heterocyclic
Chemistry, P983-1002 (1.484)

Highly efficient endo’- selective synthesis of (dispiro 3,20-3 pyrrolidinyl) bisoxindoles
containing three contiguous chiral 4 stereocenters with two contiguous quaternary
spirostereocenters by Panneerselvam Yuvaraj, Huidrom Birkumar Singh, Kandapalam
Arun Prasath Lingam, Devarajan Kathirvelan, Sankaranarayanan, Nagarajan, Journal
of Chemical Sciences, 132(1), P-76 (1.406)

Piper betleoides C. DC.: Edible source of betel-scented sesquiterpene-rich essential ol
by Phirose Kemprai, Pranjit Kumar Bora, Bhaskar Protim Mahanta, Dristi Sut,
Siddhartha Proteem Saikia, Dipanwita Banik, Saikat Haldar, Flavour and Fragrance
Journal, P-70-78( 1.377)

Transient Sub-cellular Localization and In Vivo Protein-Protein Interaction Study of
Multiple Abiotic Stress Responsive AtelF4A-1ll and AtALY4 Proteins in Arabidopsis
thaliana by Indrani Baruah, Geetanjali Sahu, Jagaijjit J.Sahu, Dhanawantari Singha,
Hariprasanna Dekaboruah, Natarajan Velmurugan, Channakeshavaiah
Chikkaputtaiah, Plant Molecular Biology Reporter, 38, P 538 (1.336)

Mantle deformation and seismic anisotropy beneath Northeast India inferred from
SKKS birefringence, Poulommi Mondal, Debasis D. Mohanty, Studia Geophysica et
Geodaetica, 65, P 36-52 (1.247)

A review on ethnobotany and promising pharmacological aspects of an endangered
medicinal plant, Curcuma caesiaRoxb. by Angana Borah, Deepak Kumar, Manabi Paw,
Twahira Begum, Mohan Lal, Turkish Journal of Botany, P 205-213 (1.109)

Identification of a novel germplasm (Jor Lab L-9) of lemon grass (Cymbopogon
khasianus) rich in methyl eugenol by Mohan Lal, Sunita Munda, Sukriti Dutta, Sudin
Kumar Pandey, CBAB, Crop Breeding and Applied Biotechnology, P 320720315
(1.015)

Multi-Parametric Approach for Earthquake Precursor Detection in Assam Valley
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(Eastern Himalaya, India) using Satellite and Ground Observation Data by T. Chetia, G.
Sharma, Ch. Dey, P.L. N. Raju, Geoteclonics, 54, P 83-96 ( 0.94)

Identification of a Novel Myrcene and Methyl iso-Eugenol Rich Essential Oil Variant (Jor
Lab L-11) of Lemongrass (Cymbopogon flexuosus L.) by Mohan Lal, Joyashree Baruah,
Twahira Begum, Sudin Kumar Pandey, Journal of Essential Qil-Bearing Plants, P 660-
668 (0.824)

Chemical Profiling of Leaf Essential Qil of Lantana camara Linn. From North-East India
by Neelav Sarma, Twahira Begum, Sudin Kumar Pandey, Roktim Gogoi, Sunita Munda,
Mohan Lal, Journal of Essential Oil-Bearing Plants, P 1035-1041( 0.824)

North-East Indian Chromolaena odorata (L. King Robinson) Aerial Part Essential Oil
Chemical Composition, Pharmacological Activities - Neurodegenerative Inhibitory and
Toxicity Study by Roktim Gogol, Neelav Sarma, Twahira Begum, Sudin K.Pandey,
Mohan Lal, Journal of Essential Oil-Bearing Plants, P 1173-1191( 0.824)

Climate change impacts on glacier-fed and non-glacier-fed ecosystems of the Indian
Himalayan Region: people's perception and adaptive strategies by Jagdish Chandra
Kuniyal, Nidhi Kanwar, Ajay Singh Bhoj, Kuldeep Singh Rautela, Pramod Joshi, Kireet
Kumar, Mohd Sharjeel Sofi, Sami Ullah Bhat, Irfan Rashid, Mahindra Singh Lodhi, Ch.
Anniebesant Devi, Huidrom Birkumar Singh, Current Science, P 888-899 0.725)
Chemical Composition of Syzygium cumini (L.) Skeels Leaf Essential Oil with Respect
to its Uses from North East Region of India by Neelav Sarma, Twahira Begum, Sudin
Kumar Pandey, Roktim Gogoi, Sunita Munda, Mohan Lal, Journal of Essential Qil-
Bearing Plants, P 601-607 (0.688)

A Self-Operating Time Crystal Model of the Human Brain: Can We Replace Entire Brain
Hardware with a 3D Fractal Architecture of Clocks Alone by Pushpendra Singh, Komal
Saxena , Anup Singhania, Pathik Sahoo, Subrata Ghosh, Rutuja Chhajed, Kanad Ray,
Daisuke Fujita, Anirban Bandyopadhyay, Information, P 1-48

Fractal, Scale Free Electromagnetic Resonance of a Single Brain Extracted Microtubule
Nanowire, a Single Tubulin Protein and a Single Neuron by Komal Saxena, Pushpendra
Singh, Pathik Sahoo, Satyajit Sahu, Subrata Ghosh, Kanad Ray, Daisuke Fujita,
Anirban Bandyopadhyay, Fractal and Fractional, P 1-16

Magnetic mixed metal oxide nanomaterials derived from industrial waste and its
photocatalytic applications in environmental remediation, Purna K Boruah., Archana
Yadav, Manash R.Das, Journal of Environmental Chemical Engineering, P 104297
Crystal structure of (1'S,2'S,3S)-1'-benzoyl-2'-(4-meth-oxy-phen-yl)-1-methyl-
2',5',6',10b'-tetra~-hydro-1'H-spiro-[indoline-3,3'-pyrrolo-[ 2, 1-alisoquinolin]-2-one by
Selvaraj Janet Priyavathani, Mary Stella, Dhruba Jyoti Boruah, Dhruba Jyoti Boruah;
Huidrom Birkumar Singh, Panneerselvam Yuvaraj, Huidrom Birkumar Singh,
Panneerselvam Yuvaraj, Piskala Subburaman Kannan, Acta crystallographica. Section
E. Crystallographic communications, 10, P 1548-1550

Chemo-selective Synthesis of [indoline-3,4'-isoxazolo|5,4-b|pyridine Fused
spirooxindole Derivatives via Brensted Acid Catalysed Three—Component Tandem
Knoevenagel/Michael Addition Reaction by Dhruba Jyoti Boruaha, Ram Awatar
Maurya, Panneerselvam Yuvaraj, Results in Chemistry, P 1000643

Development of antifungal biocomposite film against postharvest pathogens
Colletotrichum gloeosporioides and Lasiodiplodia theobromae, UK by Aruna Naira, S
Periyar Selvama, Dharinia Reshma, B Nambiara, Anand Babua Emmanuel, Rotimi
Sadikub, J Jayaramudu, Materials Today-Proceedings, 38, P 1113-1120

Physical, antifungal, and biodegradable properties of cellulose nanocrystals and
chitosan nanoparticles for food packaging application by Debomitra Deya,V. Dharinia,S



90.

g1.

92.

93.

94,

95.

96.

a7.

Periyar Selvama, Emmanuel Rotimi Sadiku, M. Mahesh Kumara, J Jayaramudu,
Upendra Nath Gupta, Materials Today-Proceedings, P 860-869 Part: 2,2021.
Geochemistry and petrology of coal and coal fly ash from a thermal power plantin India
by Binoy K Saikia, James C.Hower, Nazrullslam, Arpita Sharma, Pradeep Das, P
120122 (6.609)

Biologically relevant and energetically significant cooperative ternary (pi-pi)(2)/(pi-
pi)(1)/(pi-pi)(2) assemblies and fascinating discrete (H.O)(21) clusters in isostructural
2,5-pyridine dicarboxylato Cofii) and Zn(ii) phenanthroline compounds: antiproliferative
evaluation and theoretical studies by Sanjib Chetry, Pranay Sharma, Antonio Frontera,
Utpal Saha, Akalesh K Verma, Bipul Sarma, Paran Jyoti Kalita, Manjit K.
Bhattacharyya, New Journal Of Chemistry, 7, P 3699-3715(3.268)

Enhanced adsorption of fluoride by common potters'clay surface modified by zirconium
oxide particles by Paran Jyoli Kalita, Jitu Saikia, Susmita Sarmah, Rajib Lochan
Goswamee, Indian Journal Of Chemical Technology, 1, P 23-35( 0.475)
Hydrodistillation alters the compositional originality in black turmeric (Curcuma caesia
Roxb.) essential oil by Bhaskar Protim Mahanta, Dristi Sut, Mohan Lal, Saikat Haldar,
Journal of Essential Oil Research, P 240-246,2021 (1.148)

Augmentation of steroidal beta-formylenamide with pyrazolo and benzimidazo
moieties: A tandem approach to highly fluorescent steroidal heterocycles, Geetmani
Singh Nongthombam, Romesh Chandra Boruah, Tetrahedron Letters (2.275)

Effect of Solvent on Antioxidant Activity of Zanthoxylum oxyphyllum Edgew and its DFT
Study by Nilamoni Chelleng, Moushumi Hazarik, Amlan J Kalita, Ankur K Guha,
Chandan Tamuly, Current Bioactive Compounds (1.079)

Towards developing a criterion to characterize non-covalent bonds: a quantum
mechanical study dagger by Nandan Kumar, Soumen Sahaa, G Narahari Sastry,
Physical Chemistry Chemical Physics ( 3.43)

A novel method for the rapid sensing of H.,O, using a colorimetric AUNP probe and its
DFT study by Nirangkush Borah, Purna K.Boruah, Amlan Jyoti Kalita, Ankur K.Guha,
Manash R.Das, Chandan Tamuly, Analytical Methods, P 2055-2065 (2.596)

Book Chapters

1.

Chapter 11 - Exploring 'omics' approaches: Towards understanding the essence of
stress phenomena in diatoms and haptophytes, 4025 - Deepi Deka, Shashanka Sono,
Channakeshavaiah Chikkaputtaiah, Natarajan Velmurugan, in: Handbook of Algal
Science, Technology and Medicine, 2020, Pages 171-192.

18 - Advanced micro- and nanoscale characterization techniques for carbonaceous
aerosols, Shahadev Rabha, Saikia Binoy K, In: Handbook of Nanomaterials in
Analytical Chemistry, 2020, Pages 449-472.

Foliar Fungal Diseases in Pulses: Review and Management, Kakoti Priyanka, Gogoi
Parishmita, Yadav Archana, Singh Bhim Pratap, Saikia Ratul, In: Management of
Fungal Pathogens in Pulses, 2020, Pages 131-142,

Plant Growth-Promoting Rhizobacteria in Management of Soil-Borne Fungal
Pathogens, Gogoi Parishmita, Kakoti Priyanka, Saikia Juthika, Sarma Rupak K, Yadav
Archana, Singh Bhim Pratap, Saikia Ratul, In: Management of Fungal Pathogens in
Pulses. 2020, Pages 1-13.

Chapter 2 - Microbial endophytes of plants: diversity, benefits, and their interaction with
host, Anwesha Gohain, Chowlani Manpoong, Boppa Linggi, Ratul Saikia, Surajit De
Mandal, In; Recent Advancements in Microbial Diversity, 2020, Pages 19-36
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Chapter 9 - Actinobacteria: diversity and biotechnological applications, Anwesha
Gohain, Chowlani Manpoong, Ratul Saikia, Surajit De Mandal, In: Recent
Advancements in Microbial Diversity, 2020, Pages 217-231

Understanding the mechanism of host-pathogen interaction, Sarki YN, Marwein R,
Singh S, Dekaboruah H P, Singha D L and Chikkaputtaiah C, In: rice through genomics
approaches. Rice Research for Quality Improvement: Genomics and Genetic
Engineering, Springer, 2020,Vol.2, Pages 1-33

. Targeting Metabolic Pathways for Abiotic Stress Tolerance Through Genetic

Engineering in Rice, Dhanawantari L. Singha Gajendra Mohan Baldodiya
Channakeshavaiah Chikkaputtaiah, Rice Research for Quality Improvement:
Genomics and Genetic Engineering, 2020, Pages 617-648.

Ethnic Medicinal Plants Diversity in North East India: A Review, Nilakshi Borah, Banani
Deka, Marium Begum, Siddhartha Proteem Saikia (Banik B & Bhowmik M eds, In: The
Herbal Wealth of North East India, 2020, Pages 9-25.

Medicinal Plants and Drought: A Mini Review, Nilakshi Borah and Siddhartha Proteem
Saikia, In: The Herbal Wealth of North East India (Banik B & Bhowmik M eds.), 2020,
Pages 186-198.

Saponin Stabilized Emuilsion as Sustainable Drug Delivery System: Current Status and
Future Prospects, P Yatham, Y Dahat, AKhan, R Baishya, AK Srivastava, D Kumar , In:
Nanopharmaceutical Advanced Delivery Systems, 2021, Pages 217 - 235.

Chapter 4- Graphene-based thin film nanocomposite membranes for separation and
purification, SachinKarki , Pravin G.Ingolea, Comprehensive Analytical Chemistry,
Volume 91, 2020, Pages 73-97.

Chapter 5 - Polymeric composite/nanocomposite membranes for diverse applications,
Pravin G.Ingole, Jae-DeokJeon, SwapnaliHazarika, Hyung KeunlLee, Handbook of
Polymer Nanocomposites for Industrial Applications, Micro and Nano Technologies,
2021, Pages 169-199,

Standardization of Laboratory to Land Transfer Strategies of Micropropagated Plantlets
of Bamboo, Mudoi K.D., Lekhak H., Borah N., Bora D., Saikia S.P. (2021) In: Ahmad Z.,
Ding Y., Shahzad A. (eds) Biotechnological Advances in Bamboo. Springer, Singapore.

Conference paper

1

Nutraceuticals of a few Ethno medicinal plants of Arunachal Pradesh, India, 27" Indian
Convention of Food Scientist and Technologist (ICFoST-2020)., Dept of Food
Engineering & Technology, Tezpur University, 30" Jan-1st Feb/2020, Vol.1, P 33, BLIT,
2020.

Implication of mantle dynamics beneath North-East India through the perspective of
SKKS splitting analysis, Poulommi Mondal1, Debasis Mohanty, Satyapriya Biswal,
Rekha Yadav, EGU General Assembly 2021, online, 19-30 Apr 2021, EGU21-14437,
GSTD, 2021.
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Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist



38
39
40
41
42
43

45
46
a7
48
49
50
51
92
53

55
96
57
o8
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Mr Debabrata Das

Mr Partha Paul

Dr Pallab Pahari

Dr Himangsu Kousik Bora
Dr Prasenjit Saikia

Dr (Mrs) Sangeeta Sharma
Dr Anil Kumar Singh

Dr Mohan Lal

Dr Bipul Das

Dr Santanu Baruah

Dr Bijit Kumar Chowdhury
Dr Upendra Nath Gupla
Dr Ram Awatar Maurya
Dr P Yuvraj

Dr Natarajan Velmurugan
Dr Ashutosh Namdeo

Dr Ajit Singh

Dr Biswajit Saha

Er Dhanjit Das

Mr Partha Majumder

Dr Arup Roy

Er Ravi Kumar Lingam

Dr J Leon Raj

Dr Hemant Shankar Dutta
Dr Debasis Mohanty

Dr Rinku Baishya

Dr Pravin Ganeshrao Ingole
Dr Supriya Saha

Dr Jyoti Kumar Doley

Dr Saikat Haldar

Mr Jitendra Singh Verma
Dr Selvaraman Nagamani
Dr Tridip Phukan

Dr Chinmoy Rajkonwar
Dr Pankaj Bharali

Dr Hridoy Jyoti Mahanta
Dr Biswaijit Gogoi

Dr Romi Wahengbam

Dr Sachin Rameshrao Geed
Dr Ashutosh Thakur

Dr Jayashree Chiring Phukan
Dr Sandeep Kumar Dey
Dr Atul Ashok More

Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
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Name

Dr T Bora

Dr Budhen Chandra Baruah
Shri Vaskar Rajkhowa

Ms Purnajyoti Deka Bhuyan
Dr (Ms) Kalpataru Dutta Mudoi
Ms Archana Yadav

Shri Pradip Dutia

Shri Makhan Borah

Ms Jonali Saikia

Shri Manoj Kumar Das

Shri Madhurjya Saikia

Ms Jyoti Lakshmi Hati Boruah
Dr Antara Sharma

Shri Sanjay Kumar Chanda
Ms Palakshi Bordoloi

Dr Dipanka Dutta

Shri Himangsu Lekhak

Shri Rajib Das

Shri Tobiul Hussain Ahmed
Ms N Aben Devi

Shri Nibir Pran Bora

Ms Ankana Phukan

Shri Ashok Kalita

Shri Somananda Thokchom
Shri Amar Jyoti Gogoi

Dr Tonkeswar Das

Ms Moushimi Hazarika

Shri Dhiman Bhattacharyya

Shri Sausthov Maunash Bhattacharyya

Shri Ramesh Chand Bohra
Shr Mukesh Agarwal

Ms Anamika Bora

Shri Rishi Raj Phukan

Ms Kongkana Gogoi

Shri Gaurav Kumar Rastogi
Ms Dipa Rajbongshi

Shri Jugal Bori

Dr Jiumoni Lahkar

Designation
Principal Technical Officer
Principal Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Senior Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
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Name

Ms Minu Prova Pegu
Shri Prodip Hazarika
Shri Prasad Hazarika
Shri Sondhar Neog
Shri Dhaneswar Bora
Shri Suchen Das

Shri H C Dutta

Shri Chiranjeet Bora
Ms Rinki Kalwar

Shri Madhab Ch Borah
Shri Lalit Chutia

Shri Jogot Bora

Shri Dibyajyoti Ozah
Shn Jintu Bora

Shri Manash Jyoti Bora
Shri Alok Bora

Shri Pranjal Handique
Shri Poran Jyoti Kalita
Shri Priyam Jyoti Bora
Shri Manash Hazarika
Shri Lachit Phukan

Ms Puspa Kumari Das
Shri Chandan Boruah
Ms Rumi Borah

Shri Jaganath Saikia
Ms Archana Changmai
Shri Jayanta Madhab Boruah
Ms Cingsianniang Buasing
Shri Pobon Chandra Saikia
Shri Chandan Saikia

Technical Group |

.No.
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Name

Shri Bipul Saikia
Shri Pabon Kr Bora
Shri Mathura Saud
Shri Robin Baruah
Shri Debojit Sarmah

Designation
Senior Technician
Senior Technician
Senior Technician
Senior Technician
Senior Technician
Senior Technician
Senior Technician
Senior Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician

Designation

Lab Assistant
Lab Assistant
Lab Assistant
Lab Assistant
Lab Attendent



6 Shri Boloram Gayab

7 Shri Atul Borah

8 Shri Ananta Kumar Borua
9 Shri Prodip Hazarika
10 Shri Rameswar Das
11 Shri Ranjan Borah

12 Shri Ananda Saikia

13 Shri Arup Kr Neog

14 Shr Dimbeswar Dutla
15 Shri Rajen Ch Dutta
16 Shri Rohit Ch Borah
17 Shri Arun Ch Bora

18 Shri Mantu Sharma
19 Shri Bipin Ch Dutta
20 Shri Loknath Boruah
21 Shri Laba Bora

22 Shri Atul Gayan

23 Shri Ram Bahadur Thapa
24 Shri Prasanta Nath
25 Ms Raju Gogoi

26 Shri Rajit Gogoi

Administration Staff

S.No. Name

1 Shri J L Khongsai

2 Shri Jyotimoy Bhuyan

3 Shri Rama Shankar Sharma
- Shri Neelambuj Shanker Prasad
5 Shri B Mahrili Osanah

6 Ms Rita Devi Patgiri

7 Shri Rahul Saikia

8 Shri K B Rabha

9 Shri Ajit Ch Chutia

10 Shri Probin Kr Phukan

1 Shri Ajay Kumar

12 Ms Radhika Chetry

13 Shri Raju Kumar

14 Shri Hiren Brahma

15 Shri Ratul Saikia

16 Shri Debojit Kr Sarmah

17 Shri Bijoy Sharma

18 Ms Minakhi Das

Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
lLab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent
Lab Attendent

Designation

Administrative Officer
Administrative Officer

CoFA

Store & Purchase Officer
Section Officer (F&A)

Assistant Section Officer (G)
Assistant Section Officer (G)
Assistant Section Officer (G)
Assistant Section Officer (S&P)
Assistant Section Officer (F&A)
Hindi Officer

Receptionist

Junior Stenographer

Junior Stenographer

Senior Secretariat Assistant (G)
Senior Secretariat Assistant (G)
Senior Secretariat Assistant (G)
Senior Secretariat Assistant (G)



19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39
40
41
42

45
46
47
48
49

Shri Pritom Bordoloi
Ms Rinku Bora

Shri Pranjal Sharma
Shri Uday Kant Trivedi
Shri Pranjal Pratim Gogoi
Shri Hemant Sonowal
Shri Rupeswar Chetia
Shri Poresh Borah
Shri S B Singh

Shri Prodip Bordoloi
Shri Bipul Saikia

Shri Rajen Borchetia
Shri Naba Kr Dutta
Shri Dilip Saikia

Shri Krishna Prasad Sharma

Ms Anjali Hatiboruah
Shri Tame Rajan

Shri Krishna Kanta Bora
Shri Prodip Ch Saikia
Shri Prodip Kr Das

Shri Lila Gondhia

Shri Bipul Ch Boruah
Shri Rajat Saikia

Shri Lenti Ao

Shri Kh. Ibochou Singh
Shri Suresh Rana

Ms Kobita Saikia

Shri Kamal Bahadur Pun
Smt M Anamika Chanu
Shri Goutom Koch

Senior Secretariat Assistant (G)
Senior Secretariat Assistant (F&A)
Senior Secretariat Assistant (F&A)
Senior Secretariat Assistant (F&A)
Senior Secretariat Assistant (S&P)
Staff Car Driver

Staff Car Driver

Staff Car Driver

Staff Car Driver

Staff Car Driver

Canteen Saikia

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)

Group C (MTS)



RETIRED STAFF

SLLNo. | Name Designation Date of Retirement
1. Shri Horendra Prasad Rai Lab. Assistant-2 30.04.2020
2. Shri Nogen Chandra Bora Lab. Assistant-2 30.04.2020
3. Shri Bipul Neog Group-C(MTS) 30.06.2020
4. Dr. Manob Jyoti Bordoloi Chief Scientist 31.07.2020
5. Dr H P Deka Baruah Sr Principal Scientist 31.08.2020
6. Shri Puneswar Kalita Lab Attendant-2 31.08.2020
7. Shri Kushal Chandra Lekhok PTO 31.08.2020
8. Shri Khirud Phukan ASO 31.08.2020
9. Dr. Modon Mohan Bora PTO 30.09.2020
10. (Late) Shri Chandra Borah Lab Attendant-2 11.10.2020
11 (Late) Shri Giridhari Balmiki Group-C (MTS) 11.11.2020
12. Shri Lakheswar Das P.S 30.11.2020
13. Shri Poresh Kalita STO-1 31.12,.2020
14 Shri Dilip Dutta Lab Attendant-2 31.12.2020
15. Shri Rakhal Nayak (VR) Lab Attendant-2 31.12.2020
16. Shri Jayanta Bora STO-3 31.01.2021
17. Shri Sushil Gayan Group-C (MTS) 28.02.2021
18. Shri Biren Borthakur (VR) Lab. Attendant-2 01.02.2021
19, Shri Ranijit Kumar Baruah Lab Assistant 28.02.2021
20. Shri Purna Kanta Hazarika Lab. Attendant-2 28.02.2021
21. Shri Punyo Yaro Group-C (MTS) 31.03.2021
22. (Late) Shri Romen Ch Saikia Group-C (MTS) 31.03.2021




