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ABC cloning: An efficient, simple,
and  rapid  restriction/ligase-free

method.

ABSTRACT:

DNA cloning is the key step for advanced research in molecular biology &
recombinant DNA technology. The basic technique for gene cloning includes
restriction digestion of the gene of interest and the vector to generate compatible ends
and ligation of the two fragments using the T4 DNA ligase enzyme. This restriction
and ligation-based method is broadly used. Some restriction-free and ligase-free
cloning techniques are present as a substitute. Over here we outline a PCR-based
cloning technique named ABC-Cloning; a restriction & ligation-free technique. In this
technique, we use PCR to anneal three overlapping DNA fragments into a
recombinant vector which can be directly transformed into component cells. This
approach makes use of a high fidelity DNA polymerase for the amplification and
annealing of three fragments A, B, and C. It is quicker and more efficient than

formerly defined strategies.

INTRODUCTION:
Gene cloning is also known as molecular cloning and can be referred to as the process

of amplifying DNA fragments containing the entire gene or gene to be cloned, but it
can also be used to amplify any DNA sequence, such as coding sequences, promoters
and non-promoter coding sequences. The steps associated with genetic cloning are as

follows: -

» The first step is to isolate the target DNA fragments (often called inserts).
» The second step is the ligation of inserts into an appropriate cloning vector by

generating recombinant molecules (e.g. Plasmids).
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| also confirm that all the material which | have borrowed from other sources and
incorporated in this review is duly acknowledged. If any material is not duly acknowledged
and found incorporated in this review, it is entirely my responsibility. | am fully aware of the
implications of any such act which might have been committed by me advertently or

inadvertently.

Place: Surat

Date: 10/07/2021 Dhruvish Soni



RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

“MICROBIAL TRANSFORMATION OF LIGNIN: ENZYMES INVOLVED AND APPLICATIONS”

A REVIEW SUBMITTED TO

RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

BHARATI VIDYAPEETH DEEMED TO BE UNIVERSITY, PUNE

FOR AWARD OF DEGREE OF

MASTER OF SCIENCE in BIOTECHNOLOGY

SUBMITTED BY

DIKSHA RAMTEKE

UNDER THE GUIDANCE OF

DR. (MRS.) SAVITHA SANTOSH

RESEARCH CENTRE

ICAR- CENTRAL INSTITUTE OF COTTON RESEARCH, NAGPUR

SUBMITTED ON:- 10/07/2021



Appli i'onaé‘ for the degree of Master of Sc
~ Biotechnology under the faculty of Science has been ¢

Research, Nagpur during the period from January 2021 to )
under the guidance of Dr. (Mrs.) Savitha Santosh
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Date: 09/07/21 Signature of the guide
Savidhes MA
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CERTIFICATE

This is to certify that the work incorporated in the dissertation/ review entitled
“Microbial Transformation of Lignin: Enzymes involved and Applications™ has
been carried out by l\ﬁ.st. Diksha Vijay Ramteke, Rajiv Gandhi Institute of IT and
Biotechnology, Bharati Vidyapeeth (Deemed to be University), Dhankwadi, Pune
for the fulfillment of the degree of Master of Science in the subject of Biotechnology
under the faculty of Science.
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RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

“EFFECT OF TRIPHALA ON NITRIC OXIDE RELEASE FROM
PALMITIC ACID TREATED NEURONAL CELLS”

"A REVIEW/DISSERTATION SUBMITTED TO

RAJIV GANDHI INSTITUTE OF IL.T. AND BIOTECHNOLOGY, BHARATI VIDYAPEETH
DEEMED TO BE UNIVERSITY, PUNE

FOR AWARD OF DEGREE OF
MASTER OF SCIENCE in MEDICAL BIOTECHNOLOGY

SUBMITTED BY

Mr. Dipesh Narendra Jadiye

UNDER THE GUIDENCE OF
Mrs. Shital Giramkar

RESEARCH CENTRE
Obesity and Diabetes Lab

Interactive Research School for Health Affairs (IRSHA) Bharti Vidyapeeth
Pune.

Submission Date : 10" July 2021




Bharati Vidyapeeth
(Deemed to be University)
Interactive Research School for Health Affairs (IRSHA)
Pune Satara Road, Pune - 43

Ref. No: BVDU/IRSHA/2021-22/ Date: 10/07/2021

CERTIFICATE

This is to certify that the work incorporated in the Review entitled “Effect of Hebal
Drugs on Nitric Oxide Release from Palmitic Acid Treated Neuronal Cells” and
Dissertation entitled “Effect of Triphala on Nitric Oxide Release from Palmitic Acid
Treated Neuronal Cells” for the degree of Master of Science in the subject
Biotechnology under the Faculty of Scicnce has been carried out by Mr. Dipesh
Narendra Jadiye at Obesity-Diabetes laboratory, Interactive Research School for Health
Affairs (IRSHA) Bharati Vidyapeeth (deemed to be) University, Dhanakwadi, Pune

during the period from 1™ February 2021 to 6™ April 2021 under the guidance of Mrs.

Shital Giramkar.
Rt
Place: Punc Mrs. Shital Giramkar

Date: 10/07/2021




CERTIFICATE

This is to certify that the work incorporated in the dissertation/ review entitled
“Effect of Triphala on nitric oxide release from palmitic acid treated neuronal
cells *has been carried out by Mr. Dipesh Narendra Jadive, Rajiv Gandhi
Institute of IT and Biotechnology, Bharati Vidyapeeth (Deemed to be University),

Dhankwadi, Pune for the fulfillment of the degree of Master of Science in the
subject of Biotechnology under the faculty of Science.
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DECLARATION BY THE CANDIDATE

I hereby declare that the dissertation entitled “Effect of Triphala on nitric oxide release from palmitic
acid treated neuronal cells” and Review entitled “Effect of Herbal drugs on nitric oxide release
from palmitic acid treated neuronal cells submitted by me the Bharati Vidyapeeth Deemed to be
University, Pune for the degree of Master of Science (M Sc.) in Medical Biotechnology under the Faculty
of Interdisciplinary Science is original piece of work carried out by me under the supervision of Mrs.
Shital Giramkar. | further declare that it has not been submitted to this or any other university or
Institution for the award of any degree or Diploma. | also confirm that all the material which | have
borrowed from other sources and incorporated in this dissertation is duly acknowledged. If any material
is not dulyacknowledged and found incorporated in this dissertation, it is entirely my responsibility. |
am fully aware of the implications of any such act which might have been committed by me advertently

or inadvertently.

—

- (

Dipesh Narendra Jadiye

Place: Obesity - Diabetes Lab Name and Signature of

Interactive Research School for Health Affairs Research Student
(IRSHA) Bharati Vidyapeeth Pune.

Date: 10/07/2021



RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY
BIO COLORS FROM PLANT-BASED WASTE AS FABRIC DYES
A DISSERTATION SUBMITTED TO

RAJIV GANDHI INSTITUTE OF I.T. AND BIOTECHNOLOGY, BHARATI
VIDYAPEETH DEEMED TO BE UNIVERSITY, PUNE

FOR AWARD OF DEGREE OF
MASTER OF SCIENCE in BIOTECHNOLOGY
SUBMITTED BY
DIVYA DESHMUKH
UNDER THE GUIDANCE OF
DR. RAMA BHADEKAR

RAJIV GANDHI INSTITUTE OF IT & BIOTECHNOLOGY BHARATI
VIDHYAPEETHDEEMEDUNIVERSITY,PUNE-46 APRIL-2021

July 10, 2021
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CERTIFICATE

This is to certify that the work incorporated in the review entitled “Bio Colors
from Plant-Based Waste as Fabric Dyes™ has been carried out by Ms. Divya
Decpak Deshmukh, Rajiv Gandhi Institute of IT and Biotechnology, Bharati

Vidyapeeth (Deemed to be University), Dhankwadi, Pune for the fulfillment of

the degree of Master of Science in the subject of Biotechnology under the

faculty of Science.
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DECLARATION BY CANDIDATE

| hereby declare that the Review entitled “Bio colors from Plant-Based Waste as
Fabric Dyes.” submitted by me to the Bharati Vidyapeeth Deemed to be University,
Pune for the degree of Master of Science (M Sc.) in Biotechnology under the Faculty
of Interdisciplinary Science is original piece of work carried out by me under the
supervision of Dr. Rama Bhadekar. | further declare that it has not been submitted to
this or any other university or Institution for the award of any degree or Diploma. |
also confirm that the material which | have borrowed from other sources and
incorporated in this Review is duly acknowledged. If any material is not duly
acknowledged and found incorporated in this review, it is entirely my responsibility.
| am fully aware of the implication of any such act which might have been committed

by me advertently or inadvertently.

Divya Deepak Deshmukh

Place: Pune Name & signature of
Date: 10/07/2021 Research Student




RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

“ASYSTEMATIC REVIEW: PROBIOTICS AS ANTIBIOFILM
AGENTS AGAINST VARIOUS PATHOGENIC MICROBIAL
BIOFILM”

A DISSERTATION SUBMITTED TO
RAJIV GANDHI INSTITUTE OF I.T. AND BIOTECHNOLOGY,
BHARATI VIDYAPEETH DEEMED TO BE UNIVERSITY, PUNE

FOR AWARD OF DEGREE OF
MASTER OF SCIENCE IN BIOTECHNOLOGY

SUBMITTED BY
GAYATRI MOHITE

UNDER THE GUIDANCE OF

DR. ASIFA QURESHI
(Principal Scientist)
(Environmental Biotechnology & Genomics Division)
Name of Co-Guide
Ms. Anuja P. Maitreya
(AcSIR Ph.D. Scholar-JRF)

Research Centre

CSIR - NATIONAL ENVIRONMENTAL ENGINEERING RESEARCH INSTITUTE,
NAGPUR

06/07/2021




CERTIFICATE

This is to certify that the work incorporated in the review entitled “A systematic
review: Probiotics as antibiofilm agents against various pathogenic microbial
biofilm” has been carried out by Ms. Gayatri Sanjay Mohite, Rajiv Gandhi
Instituteof IT and Biotechnology, Bharati Vidyapeeth (Deemed to be University),
Dhankwadi, Pune for the fulfillment of the degree of Master of Science in the subject
of Biotechnology under the faculty of Science.
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CERTIFICATE OF GUIDE

This is to certify that the work incorporated in the dissertation/ review entitled “ A systematic
review: Probiotics as antibiofilm agents against various pathogenic microbial biofilm” for
the degree of Master of Science in the subject Biotechnology under the faculty of Science has
been carried out by Ms. Gayatri Sanjay Mohite at CSIR- National Environmental
Engineering Research Institute, Nagpur during the period from January 2021 to June 2021
under the guidance of Dr. Asifa Qureshi (Principal Scientist - Environmental Biotechnology
and Genomics Division).

e
_J&*V/é\qﬁ?

Date: 06/07/2021 Signature of the guide

(Name of the guide with stamp and seal of the institute)
Place: Nagpur

gt.onfaer AR/ Dr, Asifa Qureshi
$UF < | Principal Scientist
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DECLARATION BY THE CANDIDATE

I hereby declare that the dissertation entitled “A systematic review: Probiotics as antibiofilm
agents against various pathogenic microbial biofilm” submitted by me to the Bharati
Vidyapeeth Deemed to be University, Pune for the degree of Master of Science (MSc.) in
Biotechnology under the Faculty of Interdisciplinary Science is original piece of work carried
out by me under the supervision of Dr. Asifa Qureshi and Ms. Anuja P. Maitreya. | further
declare that it has not been submitted to this or any other university or institution for the award
of any degree or Diploma.

| also confirm t at all the material which | have borrowed from other sources and incorporated
in this dissertation is duly acknowledged. If any material is not duly acknowledged and found
incorporated in this dissertation, it is entirely my responsibility. 1 am fully aware of the
implications of any such act which might have been committed by me advertently or
inadvertently.

Ll

Date: 06/07/2021 Gayatri Sanjay Mohite
Place: Nagpur




RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

MANDARIN GENOMICS (PRESENT & FUTURE PROSPECTUS)

REVIEW SUBMITTED TO

RAJIV GANDHI INSTITUTE OF I.T. AND BIOTECHNOLOGY,
BHARATI VIDYAPEETH (DEEMED TO BE UNIVERSITY), PUNE

FOR AWARD OF DEGREE OF
MASTER OF SCIENCE in BIOTECHNOLOGY

SUBMITTED BY
Ms. Gunjan Mahajan

UNDER THE GUIDANCE OF
Dr. J. P. Tej Kumar

SUBMISSION DATE:-12-07-2021



CERTIFICATION OF GUIDE

This is to certify that the work incorporated in the Review entitled “Mandarin
Genomics (Present & Future Prospectus)” and Research proposal entitled “Genetic
diversity Analysis of Mandarin using SSR & InDel marker.” for the degree of
‘Master of Science’ in the subject of Biotechnology under the faculty of Science has been
carried out by Ms. Gunjan Mahajan at Indian Council of Agriculture Research —

Central Citrus Research Institute under my supervision and guidance.

IVTF—=R
Place: Nagpur Dr. J. P. Tej Kumar
Date:12-07-2021 (Scientist)



DECLARATION BY THE CANDIDATE

| hereby declare that the Review entitled “Mandarin Genomics (Present & Future
Prospectus)” and the Research proposal entitled “Genetic diversity Analysis of Mandarin
using SSR & InDel marker.” submitted by me to the Bharati Vidyapeeth Deemed to be
University, Pune for the degree of Master of Science (M Sc.) in Biotechnology under the
Faculty of Interdisciplinary Science is an original piece of work carried out by me under the
supervision of Dr. J. P. Tej Kumar. | further declare that it has not been submitted to this or
any other university or Institution for the award of any degree or Diploma.

| also confirm that all the material which | have borrowed from other sources and
incorporated in this dissertation is duly acknowledged. If any material is not duly
acknowledged and found incorporated, it is entirely my responsibility. | am fully aware
of the implications of any such act which might have been committed by me advertently

or inadvertently.

G-

Place: Nagpur Ms. Gunjan Mahajan
Date:12-07-2021 Research Student



CERTIFICATE

This is to certify that the work incorporated in the dissertation/ review entitled
“Genetic Diversity Analysis of Mandarin using SSR & InDel Marker” has
been carried out by Ms. Gunjan Manoj Mahajan, Rajiv Gandhi Institute of IT
and Biotechnology, Bharati Vidyapeeth (Deemed to be University), Dhankwadi,
Pune for the fulfillment of the degree of Master of Science in the subject of
Biotechnology under the faculty of Science.

Dr. Rakhee Dangi P - Dr. Shamimr Shaikh
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RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

TITLE: FUCTIONAL CHARACTERIZATION OF CAENORHABDITIS
ELEGANS HPD-1 GENE.

A DISSERTATION SYBMITTED TO

RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY, BHARATI
VIDYAPEETH DEEMED TO BE UNIVERSITY, PUNE.

FOR REWARD OF DEGREE OF MASTER OF SCIENCE IN BIOTECHNOLOGY
SUBMITTED BY
HIMANGI SINGH
UNDER THE GUIDANCE OF

DR. ARUNA SATISH

SENIOR SCIENTIST
CSIR-1ITR
RESEARCH CENTER
CSIR- INDIAN INSTITUTE OF TOXICOLOGY RESEARCH

LUCKNOW




CERTIFICATE

This is to certify that the work incorporated in the dissertation/ review entitled
" has been

carried out by Ms. Himangi Singh, Rajiv Gandhi Institute of IT and Biotechnology,
Bharati Vidyapeeth (Deemed to be University), Dhankwadi, Pune for the
fulfillment of the degree of Master of Science in the subject of Biotechnology

under the faculty of Science.
@1‘3&%\»‘*\‘&0\/ 1_ 713553115}'*"
Dr. Rama Bhadekar Dr. Shamin'Shaikh
Internal Guide Principal
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Certificate

This is to certify that the work incorporated in the dissertation/ review entitled_‘“Functional characterization of

Caenorhabditis elegans HPD-1 gene” for the degree of Master of Science in the subject Biotechnology under

thefaculty of Science has been carried out by Ms. Himangi Singh at CSIR-Indian Institute of toxicology

research (IITR), Lucknow during the period from February 2021 to July 2021 under the guidance of Dr. Aruna

Satish.

Official certificate is attached
Date: 08-07-2021 (Signature of the guide)

Place: Lucknow
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To Whomsoever it may Concern

This is to certify that Ms Himangi Singh [Registration No: 1916020116] student of M.Sc,
Biotechnology , Rajiv Gandhi Institute of Information Technology and Biotechnology,
Pune dissertation training on Functional Characterization of Caenorhabditis elegans
hpd-1 gene during 03/02/2021 to 08/07/2021 under Dr Aruna Satish Scientist of CSIR-
Indian Institute of Toxicology Research, Lucknow. During this period, due to COVID-19
some work was conducted online from residence by the candidate. The work should not be
published, even in part without the prior written permission of the undersigned.

We wish success in her career. -
of. V.P.Sh
%
Place: Lucknow 8l

Date: July 08%, 2021
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DECILARATIONBY THE CANDIDATE

| hereby declare that the dissertation entitled *“ Functional characterization of Caenorhabditis
elegans HPD-1 gene” submitted by me to the Bharati Vidyapeeth Deemed to be University,
Pune for the degree of Master of Science (M Sc.) in Biotechnology under the Faculty of
Interdisciplinary Science is original piece of work carried out by me under the supervision of
Dr. Aruna Satish. | further declare that it has not been submitted to this or any other

university or Institution for the award of any degree or Diploma.

I also confirm that all the material which I have borrowed from other sources and
incorporated in this dissertation is duly acknowledged. If any material is not duly
acknowledged and found incorporated in this dissertation, it is entirely my responsibility. |
am fully aware of any such act which might have been committed by me advertently or

inadvertently.

|5

Himangi Singh
Place: Lucknow
Date: 8-07-2021 (Name & signature of Research Student)




RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

“EVALUATION OF BIOCHEMICAL PARAMETERS
AND GENETIC CHARACTERIZATION OF SELECTED
COTTON (Gossypium hirsutum L.) GENOTYPES”

A REVIEW SUBMITTED TO

RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY,
BHARATI VIDYAPEETH DEEMED TO BE UNIVERSITY, PUNE

FOR AWARD OF DEGREE OF
MASTER OF SCIENCE in BIOTECHNOLOGY

SUBMITTED BY
KARAN ANILBHAI DARJI

UNDER THE GUIDANCE OF
DR. HITESH RAMANI

RESEARCH CENTRE
MAIN COTTON RESERCH STATION,
NAVSARI AGRICULTURAL UNIVERSITY, SURAT

10% July, 2021

1|Page




BHARATI VIDHYAPEETH

(Deemed to be University), Pune, (India).
Founder Chancellor : Dr. Patangrao Kadam

Celelirating

’ RAJIV GANDHI INSTITUTE OF INFORMATION s Boyond
Chancedior TECHNOLOGY AND BIOTECHNOLOGY, PUNE I
Prof. Dr, Shivajirao Kadam )

MSe, PhD ol A;"::'“ M: ;:“ 6"‘;3:2’%::‘: X Pune-Satara Road,

Principal * 'A" Grade university Status by MHRD, Govt. of India % Near Katraj Dairy,

Dr. Shamim Shaikh K Accredited (2004) & Reaccredited (2011) with ‘A’ Grade by NAAC % Katraj, Pune-411045.

M.Sc.. PAD * NIRF Ranking - 62 %

Ref No. - BVODWRGITBT/ - | 2021-2022 Date : 12/08/2021
CERTIFICATE

This is to certify that the work incorporated in the dissertation
entitled “Evaluation of Biochemical Parameters and Genetic
Characterization of selected cotton (Gossypium hirsutum L.)
genotypes™ has been carried out by Mr. Karan Anilbhai Darji,
Rajiv Gandhi Institute of IT and Biotechnology, Bharati
Vidyapeeth (Deemed to be University), Dhankawadi, Pune for
the fulfilment of the degree of Master of Science in the subject

of Biotechnology under the faculty of science.

Dl

Dr. Rakhi Dangi Dr Sfamim A Shaikh

Internal Guide Principal
PRINCIPAL

Bharati Vidyapeeth
{Deemed to be University)
Rajiv Gandhl Institute of L.T. & B.T.
Pune Satarn Road, Pune - 411 046.

Phone : 491-20-24379013, 24365713 FAX :+91-20-24365713
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Certificate

This is to certify that the work incorporated in the dissertation along
with compiled review entitled Biochemical and genetic characterization
of selected cotton (Gossypium hirsutum) genotypes for the degree of
Master of Science in the subject Biotechnology under the faculty of
Science has been carried out by Mr. Karan Darji at Main Cotton
Research Station (MCRS), Navsari Agricultural University (NAU),

Surat during the period from February to June under the guidance of Dr.
H.R Ramani

Date: 3[|¥/202) W

Assistant Research Scientist
Chemistry Section
t Main Cotton Researcn Stauson
Place: Su¥a N.A. U., Surat-895007
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DECLARATION BY THE CANDIDATE

| hereby declare that the review entitled “Evaluation of Biochemical

Parameters and Genetic Characterization of selected cotton (Gossypium

hirsutum L.) genotypes” submitted by me to the Bharati Vidyapeeth

Deemed to be University, Pune for the degree of Master of Science (M.Sc.)
in Biotechnology under the Faculty of Interdisciplinary Science is original

piece of work carried out by me under the supervision of Dr. H.R. Ramani.

| further declare that it has not been submitted to this or any other university

or Institution for the award of any degree or diploma.

| also confirm that all the material which | have borrowed from other
sources and incorporated in this dissertation is duly acknowledged. If any
material is not duly acknowledged and found incorporated in this
dissertation, it is entirely my responsibility. I am fully aware of the
implication of any such act which might have been committed by me

advertently or inadvertently.

(Ras=>

Place: Surat Name & signature of
Date: 10/07/2021 Research Student
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RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

METAL NANOPARTICLES IN DISEASE DIAGNOSIS

A REVIEW PAPER SUBMITTED TO

RAJIV GANDHI INSTITUTE OF I.T. AND BIOTECHNOLOGY, BHARATI VIDYAPEETH
DEEMED TO BE UNIVERSITY, PUNE

FOR AWARD OF DEGREE OF

MASTER OF SCIENCE in BIOTECHNOLOGY

SUBMITTED BY

MANSHI PUNETHA

UNDER THE SUPERVISION AND GUIDANCE OF
DR. RASHMI SHRIVASTAVA
Laser Biomedical Applications Division

Raja Ramanna Centre for Advanced Technology, Indore

July 2021




RAJA RAMANNA CENTRE FOR ADVANCED TECHNOLOGY
DEPARTMENT OF ATOMIC ENERGY
INDORE (M.P) — 452013

CERTIFICATE

This is to certify that the work incorporated in the review entitled “Metal Nanoparticles in

n

Disease Diagnosis submitted by Ms. Manshi Punetha, in partial fulfilment of the
requirements for the degree of Master of Science in the subject of Biotechnology under the
faculty of Interdisciplinary Science has been carried out by her at Laser Biomedical
Applications Division, Raja Ramanna Centre for Advanced Technology, Indore, under my

supervision during the period from Feb 2021 to June 2021.

Project Guide:
.%Slm"*'?;.\ A

Place: Indore Dr. Rashmi Shrivastava
Date: 9™ July, 2021 Scientific Officer/F

Laser Biomedical Applications Division
Raja Ramanna Centre for Advanced Technology

Indore

India
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CERTIFICATE

This is to certify that the work incorporated in the dissertation eﬁntitled “Metal
Nanoparticles in Disease Diagnosis” has been carried out by Ms. Manshi Punetha,
Rajiv Gandhi Institute of IT and Biotechnology, Bharati Vidyapeeth (Deemed to be
university), Dhankawdi, Pune for the fulfilment of the degree of Master of Science in the

subject of Biotechnology under the faculty of Science.
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DECLARATION BY THE CANDIDATE

| hereby declare that the review paper entitled, “Metal Nanoparticles in Disease Diagnosis”
submitted by me to the Bharati Vidyapeeth Deemed to be University, Pune for the degree of
Master of Science (M Sc.) in Biotechnology under the Faculty of Interdisciplinary Science is
original piece of work carried out by me under the supervision of Dr. Rashmi Shrivastava at
Laser Biomedical Applications Division, Raja Ramanna Centre for Advanced Technology
Indore. | further declare that it has not been submitted to this or any other university or
Institution for the award of any degree or Diploma.

| also confirm that all the material which | have borrowed from other sources and incorporated
in this dissertation is duly acknowledged. If any material is not duly acknowledged and found
incorporated in this dissertation, it is entirely my responsibility. 1 am fully aware of the
implications of any such act which might have been committed by me advertently or
inadvertently.

Place: Indore

Date: 09/07/2021 Manshi Punetha



RAJIV GANDHI INSTITUTE OF IT AND BIOTECHNOLOGY

MICRO-PROPAGATION OF TURMERIC AND SMALL CARDAMOM

REVIEW SUBMITTED TO

RAJIV GANDHI INSTITUTE OF I.T. AND BIOTECHNOLOGY,
BHARATI VIDYAPEETH (DEEMED TO BE UNIVERSITY), PUNE

FOR AWARD OF DEGREE OF
MASTER OF SCIENCE in BIOTECHNOLOGY

SUBMITTED BY
Ms. Meghna Varshney

UNDER THE GUIDANCE OF
Dr. Neelambika T. Meti

SUBMISSION DATE:-10-07-2021




CERTIFICATE

This is to certify that the work incorporated in the dissertation/ review entitled
“Micro-Propagation Turmeric & Small Cardamom ” has been carried out by Ms.
Meghna Varshney, Rajiv Gandhi Institute of IT and Biotechnology, Bharati
Vidyapeeth (Deemed to be University), Dhankwadi, Pune for the fulfillment of the
degree of Master of Science in the subject of Biotechnology under the faculty of
Science.
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