PG I YEAR BIOTECHNOLOGY

Part A Introduction
Program: 1 year | Class: M.Sc. Year: 1 Session: 2025-26
PG
Semester I
Subject: Biotechnology

1 | Course Code CC11

2 | Course Title Bioprocess Engineering and Technology

3 | Course Type Core Course

4 | Prerequisite To study this course a student must have Biotechnology or
allied subjects in B.Sc.

5 | Course Learning | Course Objectives: To create general understanding about

Outcomes Industrial Biotechnology and Bioprocess engineering

1. Knowledge of industrial applications of biotechnology and
tactics to convert lab scale to industry scale production of
commercially important products.
2. To understand the bioprocess engineering, basic techniques,
methods, functions and industrial products.
3. To know the different microorganisms and their products
(enzymes, polymers, metabolites, etc.) that are used in the
biotech industry

6 | Credit Value 6

7 | Total Marks Max.Marks 100 Min. Marks 40

(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Explore native microbial cultures used in Ayurveda and traditional
medicine.

Basic principle of Biochemical Engineering-Isolation, screening and
maintenance of industrially important microbes; Microbial growth and
death kinetics (an example from each group, particularly with reference
to industrially useful microorganisms); Strain improvement for increased
yield and other desirable characteristics.

Activity: Isolation and screening of microbes from traditional food
preparations.

Key words: Biochemical engineering, Growth and death kinetics, Strain
improvement.

18

11

Concepts of basic mode of fermentation processes-Bioreactor designs;
Types of fermentation and fermenters; Concepts of basic modes of
fermentation - Batch, fed batch and continuous; Conventional
fermentation v/s biotransformation; Solid substrate, surface and
submerged fermentation; Fermentation economics; Fermentation media;
Fermenter design — mechanically agitated; Pneumatic and hydrodynamic
fermenters; Large scale animal and plant cell cultivation and air
sterilization; Upstream processing: Media formulation; Sterilization;
Aeration and agitation in bioprocess; Measurement and control of
bioprocess parameters; Scale up and scale down process.

Activity: Case studies on fermented foods like idli, dosa, pickles, curd,
and kanji.

Key words: Fermentation, Fermenter design, Upstream processing, Scale
up.

18

I

Downstream processing: Bioseparation - filtration, centrifugation,
sedimentation, flocculation; Cell disruption; Liquid-liquid extraction;
Purification by chromatographic techniques; Reverse osmosis and ultra

18




filtration; Drying; Crystallization; Storage and packaging; Treatment of
effluent and its disposal.

Activity: Debate on indigenous essential oil extraction using cold
pressing and steam distillation.

Key words: Centrifugation, Reverse osmosis, Crystallization, Treatment
of effluent.

v

Applications of enzymes in food processing, Mechanism of enzyme
function and reactions in process techniques; Enzymic bioconversions
e.g. starch and sugar conversion processes; High-Fructose Corn Syrup;
Interesterified fat; Hydrolyzed protein etc. and their downstream
processing; baking by amylases, deoxygenation and desugaring by
glucoses oxidase, beer mashing and chill proofing; cheese making by
proteases and various other enzyme catalytic actions in foodprocessing.

Applications of Microbes in food process operations and production,
Fermented foods and beverages; Food ingredients and additives prepared
by fermentation and their purification; fermentation as a method of
preparing and preserving foods.

Activity: Document traditional bioprocessing methods used in rural
India.

Key words: Enzyme function, deoxygenation, proteases, High-Fructose
Corn Syrup, Hydrolyzed protein.

18

Production, recovery and scaling up of enzymesand their role in food and
other industries; Immobilization of enzymes and their industrial
applications.Enzyme Technology-production, recovery, stability and
formulation of bacterial and fungal enzymes- amylase, protease,
penicillin acylase, glucose isomerase; Cell based biotransformations -
steroids, antibiotics, alkaloids, enzyme/cell electrodes.

Activity: Indigenous use of fermented cereals and legumes for digestive
health.

Key words: Enzyme Technology, Fungal enzymes, Glucose isomerise,
Cell based bio-transformations.

18




Part C Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings —Texts/References: Bioprocess Engineering and Technology

1.Crueger and A Crueger, Biotechnology: A textbook of Industrial Microbiology, Sinaeur
Associates, 1990.(English Ed., TDW Brock);

2.Baily JE and Ollis DF., Biochemical Engineering fu8ndamentals, 2nd edition, McGraw-Hill
Book Co., New York, 1986.

3.Young M.M., Comprehensive Biotechnology: The Principles, applications and regulations of

Biotechnology in Industry, Agriculture and Medicine, Vol 1, 2, 3 and 4. Reed Elsevier India
Private Ltd,India, 2004.

4.BIOPROCESS ENGINEERING: BASIC CONCEPTS, 2ND Edition, Michael L. Shuler /
FikretKargi (2013).

5. Priti Patel, Khushbu Panchal. Bioprocess Technology-Fundamental of Microbial Process.
Scholars' Press Publisher.

Suggested digital platforms web links

https://www.bioprocessengineeringonline.com/bioprocess-engineering-courses

https://api.pageplace.de/preview/DT0400.9780132901406 A29420225/preview-
9780132901406 A29420225.pdf



https://www.bioprocessengineeringonline.com/bioprocess-engineering-courses
https://api.pageplace.de/preview/DT0400.9780132901406_A29420225/preview-9780132901406_A29420225.pdf
https://api.pageplace.de/preview/DT0400.9780132901406_A29420225/preview-9780132901406_A29420225.pdf

Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Internal assessment (CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehnsive Evaluation (CCE) methods will be based on the

Following defined components:

Marks

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total

40

External Assessment

University Exam (UE): 60 marks

Theory paper as per University examination

60

Grand Total

100




Part A Introduction

Program: 1 year | Class: M.Sc. Year: | Session: 2025-26
PG
Semester I
Subject: Biotechnology

1 Course Code CC12

2 | Course Title Plant and Animal Biotechnology

3 | Course Type Core Course

4 | Prerequisite To study this course a student must have Biotechnology or
allied subjects in B.Sc.

5 | Course Learning | Course Objectives: To create general understanding about

Outcomes Plant and Animal Biotechnology

1. This course provides understanding of the tools and
techniques of biotechnology to develop genetically engineered
or genetically modified plants for agronomic purposes.
2. Become familiar with sterile techniques, media preparation,
DNA extraction methods, gene isolation and nucleotide
sequence analysis.
3. Students will gain a basic working knowledge of concepts
and techniques necessary for animal tissue culture.
4. It will give students an overview of the latest developments
in animal cell culture and various technical applications
including cell line and stem cells.

6 | Credit Value 6

7 | Total Marks Max.Marks 100 Min. Marks 40

(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Application of micropropagation techniques to conserve endangered
medicinal plants mentioned in classical texts (e.g., Ashwagandha,
Guduchi).

Plant Tissue Culture: Historical perspective; Totipotency; Organogenesis;
Somatic embryogenesis; Regulation and applications; Artificial seed
production; Micropropagation; Somaclonal variation; Androgenesis and
its applications in genetics and plant breeding; Germplasm conservation
and cryopreservation.

Structure and organization of animal cell, Equipments and materials for
animal cell culture technology Primary and established cell line cultures,
Introduction to the balanced salt solutions and simple growth medium,
Brief discussion on the chemical, physical and metabolic functions of
different constituents of culture medium. Role of carbon dioxide. Role of
serurm and supplements. Serum & protein free defined media and their
application.

Activity: Debate on the context of Gandhari’s Sons who were thought to
be developed by Animal cell culture techniques/ stem cell biology.

Key words: Artificial seed production, Micropropagation, Role of
serurm, Established cell line cultures.

18
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Agrobiology: Agrobacterium-plant interaction; Virulence; Ti and Ri
plasmids; Opines and their significance; T-DNA transfer; Disarming the
Ti plasmid.

Genetic Transformation, Agrobacterium-mediated gene delivery; Co
integrate and binary vectors and their utility; Direct gene transfer-PEG-
mediated, electroporation, particle bombardment and alternative methods;

18




Screen able and selectable markers; Characterization of transgenics;
Chloroplast transformation; Marker-free methodologies; Gene targeting.

Activity: Conventional Indian practices of grafting and plant trait
transmission.

Key words: Genetic Transformation, Screenable markers, Gene
targeting, Transgenics.

I1I

Molecular Mapping & Marker Assisted Selection (MAS)

Quantitative and qualitative traits; MAS for genes of agronomic
importance, e.g. insert resistance, grain quality and grain yield; Molecular
polymorphism, RFLP, RAPD, STS AFLP, SNP markers; Construction of
genetic and physical map; Gene mapping and cloning; QTL mapping and
cloning.

Strategies for Introducing Biotic and Abiotic Stress Resistance/Tolerance,
Bacterial resistance; Viral resistance; Fungal resistance; Insects and
pathogens resistance; Herbicide resistance; Drought, salinity, thermal
stress, flooding and submergence tolerance.

Activity: Conventional crop rotation practices used by farmers to avoid
biotic and abiotic stresses.

Key words: RAPD, AFLP, Gene mapping, Herbicide resistance,
Molecular polymorphism, Fungal resistance.

18

1A%

Scaling-up of animal cell culture, Cell synchronization, Cell cloning and
micro manipulation, Cell transformation, organ and histotypic cultures, 3-
D culture and tissue engineering, transfection of mammalian cells,
applications of animal cell culture, cell culture-based vaccines.

Activity: Literature survey on ancient knowledge of animal cell culture
in India.

Key words: 3-D culture, animal cell culture, cell culture-based vaccines.

18




A\ Application of animal cell culture; Stem cell cultures, embryonic stem 18
cells and their applications Cell culture, based vaccines, Somatic cell
genetics, Organ and histotypic cultures, Measurement of cell death;
Apoptosis .

Activity: Debate on ethical concerns about isolation of embryonic stem
cells.

Key words: Stem cell cultures, Organ and histotypic cultures, Somatic
cell genetics.

Part C Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings —Texts/References: Plant and Animal Biotechnology

1.Adrian Slater, Nigel Scott and Mark Fowler, Plant Biotechnology: The genetic manipulation
of plant, latest Edition, Oxford University Press.

2. Denis Murphy, Plant Breeding and Biotechnology: Societal Context and the Future of
Agriculture,Cambridge University Press, 2007.

3.Introduction to Plant Biotechnology, HS Chawla, 4th edition, 2024

4.PLANT BIOTECHNOLOGY, 4TH EDITION, BD Singh, 2022

5.Plant Biotechnology: Principles and Applications, N Mitchell, 2022

6. Ann A Kiessling, Human Embryonic Stem Cells: An Introduction to the Science and
Therapeutic Potential, Jones and Bartett, 2003.

7. Peter J.Quesenberry, Stem Cell Biology and Gene Therapy, 1st Edition, Willy-Less, 1998.
8. Robert Lanja, Essential of Stem Cell Biology, 2nd Edition, academic Press, 2006.

9. A.D.Ho., R.Hoffiman, Stem cell Transplantation Biology Processes Therapy, Willy-VCH,
2006.

10. C.S.Potten, Stem Cells, Elsevier,2006.

11. Amanda Capes-Davis, R. Ian Freshney. Freshney's Culture of Animal Cells: A Manual of
Basic Technique and Specialized Applications, 8th Edition. Wiley-Blackwell Publisher.

12. Shalini Mani, Manisha Singh, Anil Kumar. Animal Cell culture: Principles and Practice
(Springer Publisher).

Suggested digital platforms web links

https://sist.sathyabama.ac.in/sist coursematerial/uploads/SBB2103.pdf
https://archive.nptel.ac.in/courses/102/103/102103016/
https://nptel.thapar.edu/biotech.html



https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SBB2103.pdf
https://archive.nptel.ac.in/courses/102/103/102103016/
https://nptel.thapar.edu/biotech.html

Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Internal assessment (CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehnsive Evaluation (CCE) methods will be based on the

Following defined components:

Marks

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total

40

External Assessment

University Exam (UE): 60 marks

Theory paper as per University examination

60

Grand Total

100

10




Part A Introduction

Program: I year PG

Class: M.Sc. Year: I Session: 2025-26

Semester 1

Subject: Biotechnology

1 Course Code

PC11

2 Course Title

Lab on Bioprocess Engineering and Technology

3 Course Type

Core Course

4 Prerequisite | To study this course a student must have Biotechnology or allied
subjects in B.Sc.
5 Course Course Objective :
Learning . . : :
The objective of the course is to prepare students competent in subject
Outcomes

through in-depth lecture and laboratory practices. Student will be able
to:

1. Student will be able to Understand Fundamentals of Bioprocess
Engineering.

2. Master Bioreactor Design and Operation
3. Analyze Bioprocess Kinetics and Mass Transfer
4. Apply Downstream Processing Techniques

5. Become industry ready and competent enough to apply basic
concepts in Industry

6 Credit Value

7 Total Marks

Max Mark 100 Min Marks 40

11




Part B Content of Course

Total No of Practical (In Hours): 120

Topics Hours.

List of Practical Total 120

1. Determination of oxygen transfer rate and volumetric oxygen mass transfer
coefficient (KLa) under variety of operating conditions in shake flask and bioreactor.
2. Determination of mixing time and fluid flow behavior in bioreactor under variety of
operating conditions.

3. Rheology of microbial cultures and biopolymers and determination of various
rheological constants.

4. Production of microbial products in bioreactors.

5. Studying the kinetics of enzymatic reaction by microorganisms.

6. Production and purification of various enzymes from microbes.

7. Comparative studies of Ethanol production using different substrates.

8. Microbial production and downstream processing of an enzyme, e.g. amylase.

9. Various immobilization techniques of cells/enzymes, use of alginate for cell
immobilization.

10. Batch Growth Kinetics of bacteria

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Suggested Readings —

1 Laboratory Techniques in Modern Biology ;N.Swarup , S.C. Pathak , S. Arora , Kalyani
Publication, New delhi.

2 Integrated Methodologies in Biology ;Shashi Shrivatava ,P. Banerjee , Arun Prakashan, Gwalior.
3 Experiment in Microbiology Plant Pathology and Biotechnology;K.R.Anejaa, New Age
International ,New Delhi, 2007.

4 Laboratory Manual of Biotechnology ; P.N.Swamy , Rastogi Publication ,Meerut.

5 Practical Microbiology ; R.C.Dubey , D.K.Maheshwari , S Chand &Company, Delhi.

6 Manual of Experiments in Biotechnology ;Leena Lakhani, Sheeba Khan , Kailash Pustak Sadan,
Bhopal.

Virtual Lab links
https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

Suggested equivalent online courses:

12




Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment
(Charts/Models/Seminar
/Rural Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial
Visit)
Total 40 Total 60

Any remarks/suggestions:

13




Part A Introduction

Program: PG I Year

Class: M.Sc. Year: I Session: 2025-26

Semester 1

Subject: Biotechnology

1 Course Code

PC12

2 Course Title

Lab on Plant and Animal Biotechnology

3 Course Type

Core Course

4 Prerequisite | To study this course a student must have Biotechnology or allied
subjects in B.Sc.
5 Course On successful completion of the course, the students will be able to
Learning
1. Learn about plant tissue culture techniques and secondary
Outcomes

metabolites production.
2. Learn about transgenesis and molecular markers.
3. Learn about animal tissue culture techniques

4. Learn about transgenic animals and gene therapy.

6 Credit Value

4

7 Total Marks

Max Mark 100 Min Marks 40

Part B Content of Course

Total No of Practical (In Hours): 120

Topics

Hours.

List of Practicals

1. Aseptic culture techniques for establishment and maintenance of cultures
2. Preparation of stock solutions of MS basal medium and plant growth regulator

stocks.

3. Micropropagation of Tobacco plant by leaf disc culture.
4. Micropropagation of Rice by indirect organogenesis from embryo
5. Preparation of competent cells of E. coli for harvesting plant transformation vector

Total 120

14




7. Small scale plasmid preparation from E. coli.

8. DNA check run by Agarose Electrophoresis

9. Restriction digestion of insert plasmid) and binary vector.

10. Primary cell culture.

11. Preparation of media for animal cell culture.

12. MTT Assay for viability.

13. Apoptosis study by ELISA.

14. Animal tissue culture — maintenance of established cell lines.
15. Estimation of cell viability by dye exclusion (Trypan blue).

6. Transformation of competent cells of E. coli with plant transformation vectors.

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Virtual Lab Links:

https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

Suggested equivalent online courses:

Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment
(Charts/Models/Seminar
/Rural Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial
Visit)
Total 40 Total 60

Any remarks/suggestions:

15
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11



https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SBB2103.pdf
https://archive.nptel.ac.in/courses/102/103/102103016/
https://nptel.thapar.edu/biotech.html

HIT & : AedioheT Ud Hed fAeior (Rguma)

& daH 31%: 100
Tafe HeaTaeT (CCE): 40 3F
fareafagTerr adiet (UE): 60 3/

ITART HedTweT
e war A (ccp) F1 RftaT fafaf@a PuiRa gesl wamnRa gl | 3@
31. & gLraToT
9.9 / 3rETSHAC / s / Tag =
T.heTT H 3UTEATY Y 3UYFd Heed
Fo 40
e HedHa

faeataemerd et (33): 60 37 60
2R AR faRafderery adiet & rTar

Fel AT 100

12



19T 37: IR

& AP

: HT: TH.UH.HY. a¥: guH |T: 2025-26
TF q¥ EATdHRR AT TUH
Rrww: St ezt
qISAFH FIS ccn
e wARTRITeT: Staufdar sfRTRd va denfad
UISAFHH FT R PR
THR
qadaT 3 BT FH FEYTT A & AT BF & g feagdr 7
ST Al AT Fagy AT (allied subjects) glaAT @IfRTI
WBE?Q'J:
3T I & 3603 BTAT Dl [T H I SATEITH AR JIeTATEAT
GIGSIAHH | 73T h ATEIH Y G&T TellelT & | TTT Ta&TH gl
mm . . . >
- 1. ST SoifAARer & Hel FAeHrdr s §AgE|
© 2. drAIRUEF & 3ars 3R TaTeled H AR g1 el hlaT|
(PR Fferar 3. SRNRAT FrEARTd AR AT THET F FIRSTOT AT
H3THA) 4. ST3AEEIH AT Teheilent hl oI e
(CLO) 5. 3ENT & TIT G BIoAT 3R 3eANeT H FHel LR3I bl o]
oA H TETH ool |
$i3T AT 4
HTAFHAH 37F: 100 gATH HF: 40

13




19T : ITISTHA Y WA

WrRNTART T FreT TEAT (61K H): 120

ICA LS ue

YfFewer W Fe 120

1. 3HTerdToTeT g 3¢ 3R afegATee iTardialet ATH TET HITTHIATE (KLa)
o forefiRoT, Tafdest 3TIRTET SN # Qe Tl HR FTaIkuael |

2. TAFEI Td 3R gg vag gagR & TURor, saRveer & Affe
JHTRTET Fdrerea & 37astd|

3. ABHITETT head R SR $r Widien 3R affies WBiaresd
Fletecd HI fTeroT|

4. HATSHITST 3G T 3cUTes arAIRTF H|

5. GEHASIAl GaRT UsTigH e ITRTHAT I higaAiead 1 3reageT |

6. FeAal @ faffiet TSIISAT 1 Scureet 3R et

7

8

9

. Ao TeHeeH i SYTNT A TS 3G T JelellcHeh eI |

. USIISH T ATShITaT el 3culged 3R SEIecIA TATHT, S TS oo |

. PIfRRNTeEAl T RffeT  seafodassra deede,  Fifer
sFAITTAgele & folT Tlestsie & 3ugT|

10. ST Y FISATCHFH 3T SFEIRAT|

TIT - 31T TaTer

TS e, Heel T, e HHTe

14




e Toetrr @ -

1. Laboratory Techniques in Modern Biology ; N. Swarup, S. C. Pathak, S. Arora, SheJToil
12, o5 feeal|
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4. Laboratory Manual of Biotechnology ; UY. TeT. TaTHT, I&AIIIT TehI2leT, AIS |
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Part A Introduction

Program: I Class: M.Sc. Year: | Session: 2025-26
P
year PG Semester 11
Subject: Biotechnology

1 Course Code CcC21

2 | Course Title Environmental Biotechnology

3 Course Type Core Course

4 | Prerequisite To study this course a student must have Biotechnology or
allied subjects in B.Sc.

5 | Course Learning | After studying this course, the student will be able to:

Out
uteomes 1: address the issues of environmental changes, pollution and

talk about the biotechnological solutions.
2: Be aware of the types and source of pollution.
3: Identify the toxic chemicals and their biochemical aspects in
environment, their mode of entry and carcinogenicity.
4: Explain biogeochemical factor in environmental health.
5: Be aware of uses and preparation of biopesticides,
biofertilizers, etc. CO6: Students will be able to find novel
solutions for the climate change and pollution.

6 | Credit Value 6

7 | Total Marks Max.Marks 100 Min. Marks 40

(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Concept of Prayavaran in Indian knowledge system.

Environment: Basic concepts and issues Environmental Pollution: types
of pollution, Methods for the measurement of pollution; Methodology of
environmental management - the problem solving approach, its
limitations.

Key words: Pollution, Environmental management.
Activity: Use of flora and fauna as natural indicators of pollution.

18

11

Air pollution and its control through Biotechnology. Water Pollution and
Its Control: Water as a scarce natural resource, Need for water
management, Measurement of water pollution, sources of water pollution,
Waste water collection, Waste water treatment -physical, chemical and
biological treatment processes.

Key Words: Water management, Waste water treatment, Biological
treatment process.
Activity: Water management systems in ancient India.

18

I1I

Microbiology of Waste Water Treatments: Aerobic Process: Activated sludge,
Oxidation ditches, trickling filter, towers, rotating discs, rotating drums,
oxidation ponds. Anaerobic Processes: Anaerobic digestion, anaerobic filters.
Upflow anaerobic sludge blanket reactors. Treatment schemes for waste
waters of dairy, distillery, tannery, Sugar, antibiotic industries.

Key words: Anaerobic digestion, Oxidation ponds, Treatment schemes,
Distillery.

Activity: Use of plants such as Neem, Tulsi and Aloe vera for antimicrobial and
detoxifying effects in water bodies.

18

1A%

Microbiology of degradation of Xenobiotics in Environment . Ecological
considerations, decay behaviour & degradative plasmids; Hydrocarbons,
substituted hydrocarbons, oil pollution, surfactants, pesticides.
Bioremediation of contaminated soils and waste land. Biopesticides in
integrated pest management.

Key words: Hydrocarbons, Oil pollution, Bioremediation, Degradative
plasmids.

18




Activity: Assignment on natural decomposition processes used
traditionally.

\% Solid wastes: sources and management (composting, wormiculture and 18
methane production). Global Environmental Problems: Ozone depletion,
UV-B, green -house effect and acid rain, their impact and
biotechnological approaches for management.

Key Words: Ozone depletion, Green -house effect, Acid rain,
Biotechnological management.

Activity: Waste segregation, composting and recycling practices in rural
settings of India.

Part C Learning Resources

Text Books, Reference Books, Other resources

1. Bruce E. Rittmann, Perry L. McCarty. Environmental Biotechnology: Principles and
Applications, Second Edition 2nd Edition.

2. M.H. Fulekar. Environmental Biotechnology. CRC Press.
3. P. Parihar. Environmental Biotechnology: Fundamentals and Applications.Agrobios.

4. Ranbir Chander Sobti, Naveen Kumar Arora, Richa Kothari: Environmental Biotechnology:
For Sustainable Future, Springer nature

5. Sukanta Mondal, Shivesh Pratap Singh, Yogendra Kumar Lahir: Emerging Trends in
Environmental Biotechnology, CRC Press

6. Neetu Sharma, Abhinashi Singh Sodhi, Navneet Batra: Basic Concepts in Environmental
Biotechnology, CRC Press

7. Environmental Biotechnology — Basic concepts and applications, Indu Shekhar Thakur, I K
International publications

Suggested digital platforms web links
https://www.teriin.org/sites/default/files/2020-11/201 8EE03-%20Course%20material.pdf

http://egyankosh.ac.in//handle/123456789/95583

https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/



https://www.teriin.org/sites/default/files/2020-11/2018EE03-%20Course%20material.pdf
http://egyankosh.ac.in/handle/123456789/95583
https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Internal assessment(CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehensive Evaluation (CCE) methods will be based on the

Following defined components:

Marks

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total

40

External Assessment

University Exam (UE): 60 marks

Theory paper as per University examination

60

Grand Total

100




Part A Introduction

Program: 11 Class: M.Sc. Year: I Session: 2025-26
Year P
ear PG Semester 11
Subject: Biotechnology
1 | Course Code CC22
2 | Course Title Advanced Plant and Animal Biotechnology
3 | Course Type Core Course
4 | Prerequisite To study this course a student must have Biotechnology or
allied subjects in B.Sc.
5 | Course Learning | Course Objectives: To create advanced understanding about
Outcomes Plant and Animal Biotechnology

1: Acquaint with principles, technical requirement, scientific
and commercial applications in plant biotechnology.

2: Support methodologies in plant tissue/cell culture to plant
improvement, as well as DNA handling with PCR-based
detection diagnostic tools.

3: Become motivated to set goals towards pursuing higher level
positions, such as lab manager and key scientist in plant
biotechnological research institutes and industries.

4: Students will learn about the concept of new gene transfer in
animal cell culture techniques and associated medical
implications.

5: Students will have strengthened bio-medical research from
basic research to the modern drug discovery.

6 | Credit Value 6
7 | Total Marks Max.Marks 100 Min. Marks 40

(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Ancient Indian insights on embryology (Garbha Upanishad) and their
philosophical relevance to developmental biology.

Protoplast Culture and Somatic Hybridization, Protoplast isolation;
Culture and usage; Somatic hybridization — methods and applications;
Cybrids and somatic cell genetics.

Measurement of viability and cytotoxicity.Biology and characterization
of the cultured cells, measuring parameters of growth. Basic techniques
of mammalian cell culture in vitro; culture, maintenance of cell culture;
cell separation.Disaggregation of tissue and primary culture, maintenance
of cell culture; cell separation.

Key words: Viability, Cytotoxicity, Cybrids, Cell separation, Mammalian
cell culture.

Activity: Assignment on endangered plants used ayurvedic preprataions
such as Chayvanprash.

18
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Genetic Engineering for Plant Architecture and Metabolism, Seed storage
proteins; Proteins engineering; Vitamins and other value addition
compounds; Source- sink relationships for yield increase; Post-harvest
bioengineering; Concept of biofactories; Cell cultures for secondary
metabolite production; Production of pharmaceutically important
compounds; Bioenergy generation.

Key words: Biofactories, Bioenergy, Concept of biofactories, Source-
sink relationships.

Activity: Debate on the comparison of traditional metabolite extraction
methods versus modern recovery methods from recombinants.

18

I

Plant Genomics, Identification of candidate genes using genetic
information (positional cloning ), using biochemical and expression
analysis(microarray analysis, proteomics, metabolomics);
Characterization and functional analysis of candidate genes:
transformation, mutant populations, knockout system; Heterologous
expression systems; Protein analysis; Bioinformatics and database; Plant

18




genetic resources; Patenting of biological material; Plant breeders
rights(PBRs) and farmers right; Biosafety and containment practices.

Key words: Plant breeder’s rights, Bioinformatics, Database, Microarray
analysis, Transformation.

Activity: Debate on Bioethics in ancient India and in present time.

v

Types of stem cells-Totipotent, pluripotent, oligopotent, multipotent,
unipotent; Embryonic stem cell culture, Induced pluripotency, Molecular
mechanisms of stem cell maintenance, Role of protooncogenes and tumor
suppressor genes in maintenance of stem cells and senescence, Models of
cancer stem cells development.

Key words: Stem cell maintenance, Tumor suppressor genes, Embryonic
stem cell, Cancer stem cells.

Activity: Literature survey on ancient wound healing practices.

18

Application of stem Cells, Overview of embryonic and adult stem cells
for therapy Neurodegenerative diseases; Parkinson’s, Alzheimer, Spinal
Code Injuries and other brain Syndromes; Tissue system Failures;
Diabetes; Cardiomyopathy; Kidney failure; Liver failure; Cancer;
Hemophilia etc.

Key words: Parkinson’s disease, Alzheimer’s disease, Liver failure,
Cancer, Cardiomyopathy.

Activity: Traditional knowledge to enhance memory, reduce aging effects
and to treat degenerative diseases.

18




Part C Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings —

1. Ed. John R.W. Masters, Animal Cell Culture — Practical Approach, 3rd Edition, Oxford
university

Press, 2000
2. Ed. Martin, Clynes Animal Cell Culture Techniques, Springer, 1998
3. A. Puller (ed), Genetic Engineering in Animals, VCH Publishers.

4. Textbook of Animal Biotechnology, B.Singh, SK Gautam, MS Chouhan, SK Singla, TERI
press

5. Animal Biotechnology, R Sasidhara, MJP Publishers.

6.Adrian Slater, Nigel Scott and Mark Fowler, Plant Biotechnology: The genetic manipulation
of plant, latest Edition, Oxford University Press.

7. Denis Murphy, Plant Breeding and Biotechnology: Societal Context and the Future of
Agriculture,Cambridge University Press, 2007.

8.Introduction to Plant Biotechnology, HS Chawla, 4th edition, 2024
9.PLANT BIOTECHNOLOGY, 4TH EDITION, BD Singh, 2022.

10. Ann A Kiessling, Human Embryonic Stem Cells: An Introduction to the Science and
Therapeutic Potential, Jones and Bartett, 2003.

11. Peter J.Quesenberry, Stem Cell Biology and Gene Therapy, 1st Edition, Willy-Less, 1998.
12. Robert Lanja, Essential of Stem Cell Biology, 2nd Edition, academic Press, 2006.

13. A.D.Ho., R.Hoffiman, Stem cell Transplantation Biology Processes Therapy, Willy-VCH,
2006.

14. C.S.Potten, Stem Cells, Elsevier,2006.
Suggested digital platforms web links

https://epdf.pub/plant-biotechnology.html



https://epdf.pub/plant-biotechnology.html

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Internal assessment(CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehnsive Evaluation (CCE) methods will be based on the Marks
Following defined components:

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total 40
External Assessment
University Exam (UE): 60 marks 60
Theory paper as per University examination
Grand Total 100




Part A Introduction

Program: II year PG

Class: M.Sc. Year: 1 Session: 2025-26

Semester 11

Subject: Biotechnology

1 Course Code

PC21

2 Course Title Lab on Environmental Biotechnology
3 Course Type Core Course
4 Prerequisite | To study this course a student must have Biotechnology or allied
subjects in B.Sc
5 Course 1. Develop students' skills in the design, implementation, and
Learning interpretation of experiments related to environmental
Outcomes biotechnology applications

2. Develop students' skills for physicochemical quality assessment
of wastewater for planning monitoring programmes for pollution
prevention

3. Demonstrate and quantify the physiological parameters for
waste water treatment and discharge

4. Communicate scientific information related to environmental
biotechnology in oral and written formats, including the
preparation of laboratory reports

6 Credit Value

4

7 Total Marks

Max Mark 100 Min Marks 40

Part B Content of Course

Total No of Practical (In Hours): 120

Topics Hours.

1. Estimation of Biochemical Oxygen Demand (BOD). Total 120

2. Estimation of Chemical Oxygen Demand (COD).
3. Isolation and Characterization of Pollutant-Degrading Microorganisms.

4. Wastewater Treatment Using Activated Sludge or Microbial Consortia.

10




5. Estimation of Heavy Metals in Soil/Water Samples by AAS or Colorimetry.
6. Biosorption of Heavy Metals Using Microbial or Agricultural Biomass

7. Vermicomposting of Organic Waste

8. Phytoremediation Studies Using Metal-Accumulating Plants

9. Estimation of Chlorine demand in the wastewater sample

10. Estimation of Total suspended solids in the wastewater sample

11. Quantitative estimation of nitrates in the wastewater sample

12. Quantitative estimation of phosphates in the wastewater sample

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Reference books:
1. Jayanta Kumar Patra , Gitishree Das , Swagat Kumar Das , Hrudayanath Thatoi: A Practical
Guide to Environmental Biotechnology, Springer Nature

Suggested web links:
https://buisapi.brainwareuniversity.org.in/upload/classnote/1234 .ab%20Manual BBTD594B.pdf

Virtual Lab Links:
https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

Suggested equivalent online courses :

Part D Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment
(Charts/Models/Seminar
/Rural Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial
Visit)
Total 40 Total 60

11



https://buisapi.brainwareuniversity.org.in/upload/classnote/1234_Lab%20Manual_BBTD594B.pdf

Part A Introduction

Program: PG II year

Class: M.Sc. Year: I

Semester 11

Session: 2025-26

Subject: Biotechnology

1 Course Code

PC22

2 Course Title Lab on Advanced Plant and Animal Biotechnology

3 Course Type Core Course

4 Prerequisite | To study this course a student must have Biotechnology or Allied

subjects in B.Sc

5 Course On successful completion of the course, the students will be able to

Learnin . . .
ng 1. Learn about plant tissue culture techniques and secondary metabolites

Outcomes

production.

2. Learn about transgenesis and molecular markers.

3. Learn about animal tissue culture techniques

4. Learn about transgenic animals and gene therapy.

6 Credit Value

4

7 Total Marks

Max Mark 100

Min Marks 40

Part B Content of Course

Total No of Practical (In Hours): 120

Topics

Hours.

1. Electroelution of insert DNA from agarose gel slice.

2. Mobilization of recombinant Ti plasmid from common laboratory host (E. coli) to an

Agrobacterium tumefaciens strain

3. Agrobacterium tumefaciens-mediated plant transformation

4. Direct DNA delivery to plant by Particle Bombardment.

5. Isolation of plant genomic DNA by modified CTAB method

6. Molecular analysis of putative transformed plants by Polymerase Chain Reaction

Total 120

12




7. Mammalian cell transfection.

8. Bacterial transformation and gene cloning.

9. Staining techniques for toxicity and viability determination.
10. Measurement of cell death.

11. Transwell migration and scratch assays.

12. Cryopreservation and revival of cell lines

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Suggested Readings —
1. Bhojwani, S.S. & Razdan, (2004). Plant Tissue culture and Practice

2. Brown, T.A. (2016). Gene cloning and DNA analysis: An introduction. 7th edition.

Blackwell Publication
3. A Textbook of Biotechnology,R C Dubey,S. 2014,Chand Publishing

Virtual Lab Links:

1. https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering

2. https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

Suggested equivalent online courses :

Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment
(Charts/Models/Seminar /Rural
Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial Visit)
Total 40 Total 60

Any remarks/suggestions :

13



https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering
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9T 31 IR=EY

FEAFA: 1 af FeTT: TH.UHHE. a¥: | AATE: T: 2025-26

FATAFRIRT
fawr: Sta digafarehr
1 TR F CC21
2 e o TATeROT S ST
3 R P

UISTHH FT TR

SH P T AT Rl & folT SF & 99 S.oq.ar J
ATl AT ey faw (allied subjects) glaT @TfRTI

UTSTHA HEqTT
5 A aiterstir
(FF enfear

3M3eHA) (CLO)

FH FIY N QU F F 916, ST F&TH gl

1. GATaeoiy gREds, YGNUT & AT &l HHAST
AR St dieafEhr smaa @@ & IR &7 T=r

AT |
2. YeNUT & JohR 3R ANl o 9fd STTEeh glem|

3. qITReT # favred @ar 3R 39% sia qaafas
TECI3T T UEHIT HLAT, oAb GAA F b AR

HITAATSA AT I THSTAT|

4. 9ITIRONT TG H Sig-THTI [ hRepT T SIIET

SheAT|

5. SruffcarEs, sAwcaEeR e & 3gaer 3k

0T & IR H SRR gl

6. BT STefarg UREde 3R JeuoT & fov Fdiet qATene

Grotel H HETHA gt .

#fse A

Fd IF

HFHAH 31F 100
(Freafagzrers wdiat 60, gATH IHF 40
aR® H@.H.E 40)




HIT 9 qIeasA 1 favaasg

SATEATA Y Fel TEAT - 90 (ER)
TS T
R $r gEar
(a2)

HIEART FATT JOTTell 7 qATaor Y FTUROT IATEGROT: FHel JHTUROMT
3R FHEIY, 9ATEGIOT GGHOT: GGNUT & YR, TGNOT & HIYeT & e,
UITERUT Yot &I HAYOMell — FHEAT FATHT GIOChIUT, SHeh
ey

YHE 2eE: TGWUT, TR0 JaitreT |
TAfAfE: TuUT & Urehfcieh Hehcleh o & H FoTeuid 3R Sliasic3il &1
39T

18

I

ag wguur iR S Wl & Aeww @ swer e
el Ye¥oT 3R gHHT fALTOT: STt Teh AT Tiepfeleh TATU, ST FeereT
HIGRTHT, STel YGNUT & AT, el JGWUT & Hid, IR el HIE,
3afdse S Aue - sifaew, TEEfEE R Sifew e gihad|

YHE Asc: Sief Y, IUMASC Sfel M, Sifdeh N Hishan|
sifafafer: urier st & et gerereT ot |

18

111

IR S T #F FEHEGNG e wifaw gfEAr JFT Fore,
HFHFROT FAlGTIS| Takifasw GiFAr Uenlfds Grae, Uenlfas [Bock]
FW F AN gE T TRIfIF oI selde Ruae 38, BfEce;
&l oA vHeriRe Ig@iat & e ST & o & IR

YHE g UNIf9F Grered, HIFHHOT Jlels, e T, PReeert
TR 5767 Gl H SHTfATIF FR [T 9371 & forw A7, Jeredt 3R
ToTIaNT S Tiell T 392177/

18




0%

YATEROT # AAEANFT F &ROT Y FaAeia e aRiEufdd
foar, f9gea cgagR U9 &RUT caifeAs; gsgieres, gfaeaia
gIsglehTae], el 9guuT, Hiheree, Hiearen| ugiid fAcieal 3 Jar
A @ Sld Y| Tehlhd Hle YU H IRANECHESS|

18

YHW AsE: FISSIhIe, ol YGNUI, Sid YAdNE, &RUT CellieHs|
afafafdr: gRuRe &7 @ 3uAer U = are gepfdes JaEe
TSR3l X 3 ATSTHT |

3 FAY: Fid 3R gaua (FUIfEesT, gaihed? IR HAT 3curea)|
dReF WUiT FAEN: ST R # &RoT, gAY, Aesd
gHTT AR 3FeT avl, ook T3Td 3R geae & fav S digafaed

TR 39T |
18

YW 27eg: 3TileT Tl T &ROT, MAGTSH FHIG, 3 aw, Sia
SleaTehT geereT|

afafafer: s & arefor & 7 Rt garerRtoT, HUIfEd AR
qeAIshUT & guTT |

sirer #Y fRvayor HHTYS

WW

1.

580 3. RedAa, OO va. A& vAarradcer arieF=idis: [fadea s
TfCeTa e, SERT HERTOT|

TH.TH. $olehl | ToalReTHE o FTICT=lellof). SI3ET 9H |

. R | TarR—RRTHe T FIZicFTlcliol: BalHCeT Us Ufieidoay. TN« |
YOTEY de NSl Teliel FAR IRAST, Fal HIORY: TAaTIRTHCH FTIICFA Ao BN
FECHH ST FEN, TR #e |

gehid Hsol, R Jaa &g, Qe FAR WML VAT 56 5o TeddraRaaHce
FrIICF Al etoft, TARAT 9|




6. s e, FfAARN g W, dAalia O 8% FrHeH 57 UAdrRAHCH

SFTIICFT et o), TN 9 |
7. UeTdIReAHE IFICFlctiof — I Flrd e U5 TIteraed, $g AT S, 3
F ScLALUAA TTeeThAy |
genfaa fBforee caewid 3w fw:

1. https://www.terlin.org/sites/default/files/2020-11/2018EEQ3-
%20Course%?20material.pdf

2. http://egyankosh.ac.in//handle/123456789/95583
3. https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/



https://www.teriin.org/sites/default/files/2020-11/2018EE03-%20Course%20material.pdf
https://www.teriin.org/sites/default/files/2020-11/2018EE03-%20Course%20material.pdf
http://egyankosh.ac.in/handle/123456789/95583
https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/

T 3 e 3R Ao (Rewifaw)

IfHaA 3% : 100
saf® Feaiwer (H.drE): 40 3w
freafagaresr afiem (3.3): 60 31

Had a9s Aediwa (H.H.3) Rftar fArafaf@e Renf¥a gest w smnfa e
gt

. eI gLeToT

. yEdfd/3rarsae/Fasl/aag T

1. e H 3ulRYfa & 3fAaT Agca

40

fareafagzres adiem (7.8.): 60 31
feataererd et & 3aR fewid I




T 31 IREY

UTSTHA FT THR

FRIFA: & a¥ FeT: TH.UHHE. a¥: | AATE: T: 2025-26
TATdRIR
[ERRHSCRICRIIEED]
USTHH FIE CcC22
qreTFH s Seold 916y Ud I Sid Sleifarehr
FR A

S P H IFEIIA A & o0 BT & g9 dr.og.dar &
Aol AT ey faw (allied subjects) glaT @TfRTI

QoA HETTST
$1 gierstiT
(FRY eferer

T3eHA) (CLO)

aﬂ#sa?ezr:
UTeY Td 9] St HieIehl & T # ool AT A ad |

L.

ed S W F fAeyid, deeidr aedehdly,
denfeier v aroifSaes gyt & oI gl

AT Scleh/FIRIHT Foel H U & [T HRAYUTE &
AN G, TT &7 PCR-3ITORAT ggart 3R e
3YEOT & ATT DNA g3Telar Hgar|

3T TR I G S R A9 AdoR 3R 9HE
i st & fow IRT g, Y &9 & Uy 9
e TahRT JrgaeneT FeAmE R e |

qY HIRARI FHewR dhoilehl H AT Siied FUTACROT Y
HIYROT 3R 8 FAfhcar Geel germat s gAst=r|

O IAATET ITHUT & e 3TeYfoleh gaT Giel deh JTal-
AfShol M HT oo T |

#fse A

Fd IF

HAFAH 37F 100
(Freafaeamera gdam 60,
raRes dHE 40)

qAGH IHF 40




HIT & ITeTshA HT fAvTard

SATEATA 1 Fel WEAT - 90 (ER)

ICAE]

T gEaT
(2R)

yrefie RAT U W 3agfe (e 3ufawg) st 39w Remeas
Safase & erffas #Agcal Nevare Fox 3 Aiifes sEfEEae:
HIEICATES JUFHIUT; ool 3R 3uier; @iAfes grefssare - fafer 3k
TSN, WATSISH I WiATEeR AT 3efa RN | S @t T &THT 3R
ABCICIFITHE! ST HAUT| dhods PRSI T shafaaT 3R aRTiews,
g A & AT WiHIeY | TATarl AT Fowr H JAAE Teheiteh 37 ey,
e, PRI e T TEETT; HITRAAT GUFHRIT| fee T FSH3ERTHC A
3R I e, HIRAAT How] T TEETS; FHITRAHT JFh0T|

YW e ST T6a1 hl &TH, HISeIeFH AL, AR, Nt
JYFHIT, ETAURYT IR FHew |

rfafafer: srgdiees T S =gawvTer & ggerd Jeaury gttt o
3HAZTHC |

18

I

gicy Sege AR Sl Rt & faw smearfe i@ e &
HIEIT e, TEe AT dhr dehoileh, faerf@Aet 3 3 AgeaqoT
werd| 3cdies gefd & v did-ags HeU; BH & g o9
HIFITIOT, ATHFRETAT HT ITUROT; AT TAITT 3c9g & faw
IR how?; TN T & Ageaqor JMIHT I Scdree; Sia Foll
3cqrced |

YW Ue5;: STThRETEA, Sid Foll, SIdhRUETAI hl HTUNOT, HA-I6h
|

afafafer: oRuRe e fsemdor faferat ik geaafara edr @
3meIfoleh YToiiee fafergt & Jorelr W are-faare |

18

11

Ued SHAAEH: RIS SAThRT HT ITANT FHleh 3FHICAR St

18




T ggaTeT (AIfSTereTel Fellfelon), oa TS 3R AfHcaiFa faeevor
(FBHIT TAevor, NERNAF, AcEaiasd)| 37dcar Siar &1
quie 3R FrfcAs favawon grEwiAe, ScaRadl aigee,
ATh3T3T YUl |
g 3ATFT JoTrell; N ARAVUT, Srs-hrefead 3
SIETad| Uy 3Teld e HHIU; Sifdeh Tl o 9 e, qred
Joleish JTHR (PBRs) R foharer 31fOR| Sta-grem AR foz=or
e i 379 |

YW U5 TG Toleleh TR, STATS-hIHTCHH, STETed, ATShHITL
farRervuT, T |

AR grie R 3R adaT I57T # Sig ATaehdr (Bioethics) 9X
CICREEICY

1A%

gdide; Ui WA FRAT Fowr, 3TES TUUICH, A
IR o EIGTUT b 3HT0TIASh UTehaT, TCH HIfAAT EIETOT 3R 34
ool (TT0H) H HreT3HTeahioiet 3R TIFR TUAR SiieT 1 AT, HE
TCH FIRART3IT o fanrd & Al |

YHE AeE: TH HITRAHT HIETOT, TIFR TUAR Sfie, $0fTar T iy,
HET EH FHIRAHIV
afafafer: grier a1 39 ygufaat w arfgc aaT|

18

A PRFEHT F1 3egaanT: Riscar & yoig iR aaes ®&a
RT3 T 3ecilehel — FASTSeIRTed Aai H ITANT S Trichaet
9T, 3Teomsa R, fg T ggar A A 3R 3T ARASH Tad THAEATT;
FcTeh YUTTell T TatherdT; AYAT; HISIAATAIILT; I[&r faheraT; T
Awerar; hax; Srardhifer 3nfe|

YW e UTfehdet VAT, 3eaTSHT 9T, Tehe fathorl, FaT,
CAERIEIRIER

afafafer: TRor AfFa dom=), gord o YarTa T e et 3R &7 Wil ok
39AR g IRUR ATl T AT |
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srer HY freTor HHETEHA

geATiad goe qreaft:

1. US. Sl HR. Secg, ANCH, UiedHAol Hol ey — Hfdcdhel UHIH, JAd HERIOT,
Hrerawdis ZfAafAET 94, 2000

2. US. Al FASH, UladHel Hel HoaRk ddhaAad, TR, 1998

3. US.$.YoR, Sl SAATNRT 5o TledHow, drETe qicelard |

4. SFECGH D Ulnel rICFAlcrof - . TE, TH. &. da, TA. v, digr, T4, &.
ferem, S 99|

5. UlAHT FIIICFAleliol — 3R, THERT, THSTUT Iisele™T |

6. U3 Tolex, ASSTd Taple 3R AR WIBeR, Cole FIFRFAlAISA: & Siatfcd
HITGARUIT T Colled, FaleTcld HERUT, HIFHBIS ioAaeeT 94|

7. 3| 7Y, cerre SHfST vF arcF A HINTSEr FT Had HN FIY T HIaS,
FHiFsrer gfaraf&dr 9, 20071

8. U UH. T, 3215/ & Collc FrICadlellon, ST HEhIT, 2024 |

9. o 3. g, corve FrIIcFIcro, AT EEHIOT, 2022 |

10. . U. hrafeler, eg#e7 UIETIMAS EH dod: Ue ScIsaed g & dlgd s Regles
gIgfarrer, Ned US F1celc, 2003 |

11. e 1. FATART, T&H ol FTletiol U5 Siad IR, G TEhoT, faeil-ord, 1998

12. ASC T, THANTH HH ECH el F11cTIo, SIacrd FERIUT, Ths e I, 2006

13.T. 3. B, 1R, 8IPdl, &CH T STFTAICVT: Fricliol giaad, SR, faen-drd,
20061

14. &Y. TH. Uicd, ¥H v, Tehiady, 2006 |

g@ﬁa%ﬁmmﬁaﬁm:

e https://epdf.pub/plant-biotechnology.html



https://epdf.pub/plant-biotechnology.html

HTT 3 FeT AR Aeaiwa (Aguifaw)

AAFHAH 3% : 100
srafie FAearwar (AL #.3): 40 3
fareafagzrerar adiem (7.8): 60 3/

IARF Hediwha
qad A9s Aediwa (@.8.%) Rfta Frafaf@a Renfia gest w smnfa T
g
. eI gJeToT
q. gEdfd/3ragae/[Fasl/aag T
1. el # 3R A 3T Agea
40
T
e Hediehel
freafdeares ofiem (.5.): 60 3= 60
faeataearera qlie & 3qaR @ewid 9w
Fel T 100
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19T 31 IR=EY

FRIHA: Y a¥ FaT: TH.THHY. a¥: | AT HH: 2025-26
Rwar: S e
——— PC21
e - ATaROT Siq Yle AT o SieTemelr
UISIAHH FT FR R
" Cary
qaiaT S HY F FEIIT o F v By F gg Svagd H
ST EFATlST AT Faey fawT (allied subjects) i1 ATfRTI
o TITEROT i eI & 3regorien & Fefta v & f3atea,
foraTeaasT 3R carear # faganfiat & wierer & fawrd |
aaEE | ¢ TGVT A & AT At AR IR Prdshat & 3r9frse ster
e 1 Hicren-Tr AT Ieh I[UTadT Hediehe & faT faeaTidat & terel 1
# qReetliw | [ThrT AT
(FF afT | o 37YTASE ST ITAR 3R AshrEsT & for ariliRes 3R Sifaw
ABCHA) | ATUCET T YESTAT AT 3 3AhT ATATCHS [TLATUT HTaT|
(CLO) o JITGRUT S1d FeAIfhr & Faftd darfeieh ST 1 #AlTES 3R
fEa Tar & 9uRT Far, f9Es saemRrer R IR e oY
AT
$f3C AT 4

& IFH

HTEHIH 37eh: 100 ~aAcTH 37eh: 40
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ST9T &1 ITSThA I ATH

ST 2T el TEAT (Eet H): 120

=

o STATh A JHTFHIST fSATS (BOD) T 3e]HTe |

o Shifhd JieFdste [SHTS (COD) T ITAT|

o JCNeh-3TTE T FEHIG! T JUerehoT I IgITeT |

o UFeAes Tolol AT GEHASIT T SaRT ARISE el 3R |

o TACE/STET A 7 HRY T3 AT AT AAS AT HAIAL @R
o GEHSNT IT P ST ged & 3T A 7R LT3 T Sia-31a N

o S R & AT HENTTET|

o ET] HIT o1 dlel Gl T STATT Y BISeIRATSTRI 3T |

o UTRISE STel FHA H FelIRTeT hl HIIT T AT |

o 3TATRISE STeT A ﬁ'gwo{ ﬁﬁﬁﬁaﬂwaﬂmﬁl

o YTRISE STel FAHA H ATSLTH HT ATACHb 3eTHTA |

o 3UTISE STl A H BIEHCH T HTHCHD AT |

hel: 120
Pl

7aT &Y: 31791 TaTeT

Wﬁ'w

1. ST $AR Y&, M S, TG AR &9, T SIENS: GHIavoT S Figaifalshl 3

forw ver s1agTR e Hdfefoler, fFEIRR <R |
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gﬂﬁﬂﬂﬁ'ﬁ?:

https://buisapi.brainwareuniversity.org.in/upload/classnote/1234 Lab%20Manual BBTD594B.pdf

a-zjmﬁai%hr:

1. https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering

2. https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

ATiad HAJeY HieTellge HIL:

HIET 8 3MTeholsl 31X FHediehed

AT Held FHodieheT faferT:
HETT EHTTINAT / TL=raly rfITes IR FITe areTm
(Far-ara)
sareufa YR 31T BrseT
3EAHT SIGEIEIR R RIE
(TS /ATSdl/ATAAR /FTHTOT
Jar/dieafarehr gaR/agarer
T T RATC/ITeTRATeT
ely/aderor/ et o)
For 40 — 60

o)
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https://buisapi.brainwareuniversity.org.in/upload/classnote/1234_Lab%20Manual_BBTD594B.pdf
https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

9T 31 IR=EY

FEFA: a1 a§ FaT: TH.UHEL. | a1 @A H: 2025-26
[ERRHSCRICRIIEED]
IISIFH A5 PC22
TrsaEH i Seald 9TeY T e[ Sid Wefarehr v gaaremmer
UISAFHH FT R PR
YHR
qarde SH HIE H IEITA T & U ©F & 9@ $.ugd #
ST Aol AT Faey faw (allied subjects) i1 TTfRTI
UTSTHH Hheldqde G FIA T, STF H&TH glar:
TSTHA
e 1. dieil & e FEPT dTeheiient R gfaciigen AeTEISeH &
&1 gl 3cUTesT & aR H Hg@a|
(FE anfefer 2. argafafay 3R 3muifas AT & IR & ST
3T3THA) 3. STeTaRT & Fcfeh HERTA cTeheiiehl o TR H HIGeTT|
(CLO) 4. grESfereh SeTaRt 3R ST N o IR 7 FASTE|
®fse AT 4

Fd IF

HTRIhcH 37eh: 100 eI 37eh: 40
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ST9T &1 ITSThA I ATH

ST 2T el TEAT (Eet H): 120

= ac

o TRIST STl FASH H S7HE DNA I SlareITegRIe | Fol: 120

o AT JARTRATT §IEC (E. coli) @ JoT: HATI Ti CoATTEHS &l TaldFIRTH
AT T¢ol H TUTTROT|

LN

o WNEFARTH TTATPTH garr ey grawhier |

o UTicehel SIFSTSHC GaRT 96T # DNA i HIe) f3eliady|

o GNTT CTAB faf& g@RT q1ey Siiei &k DNA &l gUeFehiT|

o TlcllAST Il RUSFLST (PCR) SART HHTTAT AHIFS Tl T 3T0Tfae faReryoT|
o HATITA Tl TAHFUA |

o JFEIRTT crgwiaEerE 3R ST FaHT|

o fauTeraar it Shifad wEa Fr e7ar [FeRoT & T Ee71 F9e S deheileh|
. qﬁaaﬁrwm?rl

o TIAAS AT R Eha 3184 |

o ol AAGH T SHIRATITAUA HR Gefotiae |

79T &Y: 31T9TH FaTeeT

AT eIt qreaft:

1. ISTaTs, TH.CH. Td TSGT (2004), UTET Fds HEHia 3R HfFew

2. §3, & (2016), ST Fenfaar 3R Arvare Yo v IR=F, 737 GEHIT, solhdd

15




gfeeTehreT
3. R gd, TE. (2014), ST AR FT IrGATETF, e ThIIeT

a@mﬁam

1. https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
2. https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

GeATiad HAGeY HieTellge TSThA:

AT B 3Tehotel 3 FHeAT:

GTad Ald HedishT Ao
HETT FEHATTAAT / FRATY A WX AiIT@s gdieT
(faar-are)
3gEdfa AT 31T wrseT
3HTSAHT (TTE/ATS /A TRAR/ATHoT arforenT S w=er
Tar/seN T JHR/FgaTST ATAT
Rare/gareremer alk/adaror/3iea@is
HHUT)
aor(,r 40 ;i-'?—(,r 60
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