dIniversity of Sumbat

No. AAMS_UGS/1CC/2024-25/185

CIRCULAR:-

Attention of all the Principals of the Affiliated Colleges, Directors of the Recognized Institutions
and the Head University Departments is invited to this office Circular No. AAMS_UGS/ICC/2023-24/23
dated 08™ September, 2023 relating to the NEP UG & PG Syllabus.

They are hereby informed that the recommendations made by the Board of Studies in Bioanalytical
Science at its meeting held on 10" August, 2024 and subsequently passed by the Board of Deans at its
meeting held on 23" October, 2024 vide item No. 6.5 (N) has been accepted by the Hon’ble Vice
Chancellor as per the powers confirmed upon him under Section 12(7) of the Maharashtra Public
Universities Act, 2016 and that in accordance therewith syllabus for M.Se. (Bioanalytical Science)

Sem — 11T & IV is introduced as per appendix (NEP 2020) with effect from the academic year 2024-25.

(The said circular is available on the University’s website www.mu.ac.in).

MUMBAI -400 032 (Dr. Prasad Karande)
08® November, 2024 REGISTRAR

To,
The Principals of the Affiliated Colleges, Directors of the Recognized Institutions and the

Head. University Departments.
BOD/6.5 (N)/23/10/2024
Copy forwarded with Compliments for information to:-

1) The Chairman, Board of Deans,
2) The Dean, Faculty of Science & Technology,
3) The Chairman, Board of Studies in Bioanalytical Science,
4) The Director, Board of Examinations and Evaluation,
5) The Director, Department of Students Development,
6) The Director, Department of Information & Communication Technology,
7) The Director, Centre for Distance and Online Education (CDOE), Vidyanagari,
8) The Deputy Registrar, Admissions, Enrolment, Eligibility & Migration Department (AEM)
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Copy forwarded for information and necessary action to :-

1 The Deputy Registrar, (Admissions, Enrolment, Eligibility and Migration Dept)(AEM),
dr@eligi.mu.ac.in

2 The Deputy Registrar, Result unit, Vidyanagari
drresults@exam.mu.ac.in

3 The Deputy Registrar, Marks and Certificate Unit,. Vidyanagari
dr.verification@mu.ac.in

4 The Deputy Registrar, Appointment Unit, Vidyanagari
dr.appointment@exam.mu.ac.in

5 The Deputy Registrar, CAP Unit, Vidyanagari
cap.exam@mu.ac.in

6 The Deputy Registrar, College Affiliations & Development Department (CAD),
deputyregistrar.uni@gmail.com

7 The Deputy Registrar, PRO, Fort, (Publication Section),
Pro@mu.ac.in

8 The Deputy Registrar, Executive Authorities Section (EA)
eaul20@fort.mu.ac.in

He is requested to treat this as action taken report on the concerned resolution adopted by the
Academic Council referred to the above circular.

9 The Deputy Registrar, Research Administration & Promotion Cell (RAPC),
rapc@mu.ac.in

10 | The Deputy Registrar, Academic Appointments & Quality Assurance (AAQA)
dy.registrar.tau.fort.mu.ac.in
ar.tau@fort.mu.ac.in

11 | The Deputy Registrar, College Teachers Approval Unit (CTA),
concolsection@gmail.com

12 | The Deputy Registrars, Finance & Accounts Section, fort
draccounts@fort.mu.ac.in

13 | The Deputy Registrar, Election Section, Fort
drelection@election.mu.ac.in

14 | The Assistant Registrar, Administrative Sub-Campus Thane,
thanesubcampus@mu.ac.in

15 | The Assistant Registrar, School of Engg. & Applied Sciences, Kalyan,
ar.seask@mu.ac.in

16 | The Assistant Registrar, Ratnagiri Sub-centre, Ratnagiri,
ratnagirisubcentre@gmail.com

17 | The Director, Centre for Distance and Online Education (CDOE),
Vidyanagari,
director@idol.mu.ac.in

18 | Director, Innovation, Incubation and Linkages,
Dr. Sachin Laddha
pinkumanno@gmail.com

19 | Director, Department of Lifelong Learning and Extension (DLLE),
Dlleuniversityofmumbai@gmail.com
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Copy for information :-

1 | P.A to Hon’ble Vice-Chancellor,
vice-chancellor@mu.ac.in

2 | P.Ato Pro-Vice-Chancellor
pvc@fort.mu.ac.in

3 | P.Ato Registrar,
registrar@fort.mu.ac.in
P.A to all Deans of all Faculties
P.A to Finance & Account Officers, (F & A.O),
camu@accounts.mu.ac.in

To,

1 | The Chairman, Board of Deans
pvc@fort.mu.ac.in

2 | Faculty of Humanities,

Dean
1. Prof.Anil Singh
Dranilsingh129@gmail.com

Associate Dean
2. Dr.Suchitra Naik
Naiksuchitra27@gmail.com

3.Prof.Manisha Karne
mkarne@economics.mu.ac.in

Faculty of Commerce & Management,
Dean

1. Dr.Kavita Laghate
kavitalaghate@ijbims.mu.ac.in

Associate Dean

2. Dr.Ravikant Balkrishna Sangurde
Ravikant.s.@somaivya.edu

3. Prin.Kishori Bhagat
kishoribhagat@rediffmail.com
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Faculty of Science & Technology

Dean
1. Prof. Shivram Garje
ssgarje@chem.mu.ac.in

Associate Dean

2. Dr. Madhav R. Rajwade
Madhavr64@gmail.com

3. Prin. Deven Shah
sir.deven@gmail.com

Faculty of Inter-Disciplinary Studies,

Dean

1.Dr. Anil K. Singh
aksingh@trcl.org.in

Associate Dean

2.Prin.Chadrashekhar Ashok Chakradeo
cachakradeo@gmail.com

Chairman, Board of Studies,

The Director, Board of Examinations and Evaluation,

dboee@exam.mu.ac.in

The Director, Board of Students Development,
dsd@mu.ac.in@gmail.com DSW direcotr@dsw.mu.ac.in

The Director, Department of Information & Communication Technology,

director.dict@mu.ac.in
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BOD - 23/10/2024
12 (7) of M.P.U.A. 2016
Item No. - 6.5 (N)

As Per NEP 2020

University of Mumbal

Title of the P.G. Program
M.Sc. (Bioanalytical Sciences)

Syllabus for

Semester — Sem.- lll & IV
Ref: GR dated 16th May, 2023 for Credit
Structure of PG

(With effect from the academic year 2024-25)




Tniversity of HFlumbai

As per NEP 2020)

Sr. Heading Particulars
No.
1 | Title of program M.Sc. (Bioanalytical Sciences)
O:
2 | Scheme of Examination NEP
50% Internal
R: 50% External,
Semester End Examination
Individual Passing in Internal and External
Examination
3
Standards of Passing 40%
R:
4 Attached herewith
Credit Structure
R: SP-125B
5 Sem. lll & IV
Semesters
6 | Program Academic Level 6.5
7
Pattern Semester
8
Status New
9 | To be implemented from Academic Year | 2024-25

Sign of the BOS
Chairman
Dr. Prafulchandra Tekale

BOS in Bioanalytical Sciences

Sign of the

Offg. Associate Dean
Dr. Madhav R. Rajwade
Faculty of Science &
Technology

QO\‘
Sign of the
Offg. Dean
Prof. Shivram S. Garje
Faculty of Science &
Technology




MSc. (Bioanalytical Sciences) Course Structure
Semester Il and IV

R: SP-125B

Major oJT R | Cum

Ye Le | Sem /| FP P . Cr.

ar vel | (2Yr) Mandatory* Electives (Any one)
Credits 4

<X

Course 1 Course 1 - Bioprocess | - - 4 22
Sem |l Basic Microbiology, Technology
Genomics, CE and
I Toxicology - Credits 4 OR

Course 2 Course 2 — Plant
Standardization of ASU Biotechnology
Drug- Credits 4

Course 3

Practical - Lab work Credits
-4

6.5
Course 4

BA/BE Studies and Method
Validation- Credits 2

Course 1 | Course 1 - Nutraceutical | - - 22
Sem IV | MS Applications, Metabolite and Functional Foods
studies, Thermal Analysis
and Tracer Techniques - OR
Credits 4 6

Course 2 — Animal
Course 2 Biotechnology

QC, QA, GMP & GCP -
Credits 4

Course 3
Computation Biology &
Programming - Credits 4

Cum. Cr. for PG 10 | 44
Diploma 26 8

Cum Crfor2Yr 10 | 88
PG degree >4 16 4 14




Scheme of Examination: (THEORY AND PRACTICALS)

(A) Summative assessments (THEORY):

For 2 credit courses 25M
e Q.1 Answer any 1 question out of two (Covering Module 1 & 2) 8M
e Q.2 Answer any 1 question out of two (Covering Module 1 & 2) M
e Q.3 One or 2 marks answers. Questions based on problem solving/ analytical

skills/ critical thinking (Covering Module 1 & 2) 10M

For 4 credit courses 50 M

e Q1. Answer any 2 questions out of 3 (based on Module 1) 10M
e Q2. Answer any 2 questions out of 3 (based on Module Il) 10M
e Q3. Answer any 2 questions out of 3 (based on Module 111) 10M
e Q4. Answer any 2 questions out of 3 (based on Module V) 10M
e Q5. Write one Essay type answer out of 3 (based on Module I-1V) 10 M

(B) Formative assessments (informal and formal tests administered during the
learning process).

For 2 credit courses 25M

e Group tasks/ Assignments/ Quizzes at the time of completion of each Module
15M

e Spoken/oral examination after completion of each Module 10M

For 4 credit courses 50M

e Open book test/ assignments/ presentation/ quiz/ role play/ MCQ/ problem
solving to be designed for each Module

(C) Summative assessments (Practical):

For 4 credit courses 50M
Minor | 25M
Minor I 15M

OR

Major 40 M
Journal 5M
Viva 5M

(D) Summative assessments (Practical)

For 2 credit 25M
Major Experiment 18 M
Viva 5M
Journal 2M

(E) Formative assessment (Practical) For 2 credits 25 M




Submission of 1 assignment: Poster/presentation based on history / discovery/

Application / problems based on techniques/ experiments performed 15M
Viva/ Field visit report- 10M
Semester Il

Research Project: 4 credits

It is mandatory for students to review a minimum of 5 research papers from journals
under the guidance of mentors (Students can be distributed amongst faculty in more
or less equal numbers) and carry out Method Development using any one instrument
for any one active molecule/ drug/ phytoconstituent and present in Conference/
symposium/ Research Meet and final presentation during the practical examinations
for 100M (50% by internal examiner and 50% by external examiner) Plagiarism check
certificate to be appended in the report submitted.

Semester IV

Research Project: 6 credits

Research project / Training with wet lab and/ or in-silico experience in fields in /or
allied to Bioanalytical Sciences. The project would be graded during the practical
examinations on the basis of the submitted project / dissertation report as well as a
power-point presentation (50% by internal examiner and 50% by external examiner).




Syllabus
M.Sc. (Bioanalytical Sciences)
(Sem. Il & IV)

Course 1. Basic Microbiology, Genomics, CE and Toxicology

Theory

Credits 4

Course Outcomes

On successful completion of the course the learner would be able to: -
understand the basics of microbiology and to recognize its application in pharmaceuticals
familiarize students with genomics

introduce students to various concepts and guidelines of toxicology
familiarize students with Capillary Electrophoresis

Unit

Topic

Credit

Number
of
Lectures

Title:

Basic Microbiology and its application in pharmaceuticals
Microbes & Their environment, Significance and scope of
Microbiology, Biodiversity and types of Microorganisms,
Visualization of Microorganisms: Staining, Simple and
compound microscopy, Electron Microscopy
Growth of Microorganisms, methods to study growth of
microorganisms, preservation of microorganisms,
maintenance media, etc.

Sources of antimicrobial agents: plants and microorganisms,
therapeutic Antimicrobial Agents e.g.

Erythromycin, Amphotericin B, Cephalosporins and their
commercial production, Antimicrobial Drug Resistance and
Drug Discovery

Control of microbial contamination, sources of contamination
of pharmaceutical products

Study of microbial load of raw materials used for drug

preparation.

©oONOORWN =

Title:

Genomics
Nucleic Acid chemistry
Principles of DNA sequencing
DNA & RNA probes
Concepts of Gene manipulation (introduction only)
Restriction enzymes & their uses
Vectors & their uses
Producing Transgenic organisms
Hybridoma technology
cDNA production & applications

10. Gene libraries & applications

Title:

OCoNoORAEWN =

Basic and Regulatory Toxicology
Introduction, scope and types of toxicological studies.
Toxicants, their route of entry, distribution
Metabolism & elimination of toxicants
Concept of LD50, ED50
Regulatory Toxicology
Types of toxicity studies
Design considerations.
Evaluation of results
Extrapolation to man.

4

15

15

15




10. OECD Guidelines on Toxicological studies

11. CPCSEA guidelines for animal testing centre, ethical issues
in animal studies

12. Schedule Y and its interpretation.

Y Title: Capillary Electrophoresis 15
Introduction

How capillary electrophoresis works
Why capillary electrophoresis works
CE hardware

Use in Bioanalysis

agkwp=

Course 2. Standardization of ASU Drug
Theory Credits 4

Course Outcomes
On successful completion of the course the learner would be able to:-
e familiarize students with various steps involved in standardization of ASU drugs
e understand the regulatory aspects of ASU drugs
e introduce students to concepts, requirements for QA & QC of ASU drug
e getinformed about the Regulatory Issues wrt OCT, Cosmetics, Food and Nutraceuticals

Number

Unit Topic Credit of
Lectures

I Title: Standardization of ASU drugs 4 15

. Need of standardization of Ayurvedic drugs
. What does standardization involve?
. Bioanalytical tools for standardization
. Clinical studies in Standardization
. Approaches to standardization;
. Raw materials
. In-process materials
. Finished products
. Developing standardized QC methods
10 Shelf life studies on finished products

OCoOoNoOUhWN =

Il Title: QC and QA of ASU drugs 15
Herbal pharmacopoeia and Ayurvedic Formulary of India
Approaches to Quality control of ASU formulations
Govt initiatives
. Some Initiatives from manufacturers
QC of RM and In-process materials (some examples)
QC / OA for finished products (some examples)

Applications of Herbal pharmacopoeia and Ayurvedic
Formulary of India
8. Recent advances in Quality control of ASU formulations
9. QC / QA for finished products (some examples like Taila, Vati,
Churna, Sufoof, Jawarish, Majoon,etc.)

Nogkwh =

Il | Title: Regulatory Aspects of ASU drugs 15
1. National initiatives for regulation of ASU drugs
2. Schedule T and Schedule Y of Drugs and Cosmetics Act
3. International initiatives for regulation of ASU drugs with special
reference to

- WHO guidelines on traditional medicine

- Approaches of US and EU to ASU drug regulation
4. Provisions of Drugs and Cosmetics Act applied to ASU (e.g.
Schedule T and Y)




IV | Title: Regulatory Issues 15
1. OTC drugs

2. Cosmetics

3. Food supplements

4. Nutraceuticals w.r.t. FSSI regulations

Course 3. Practical — Lab work
Practicals Credits 4

1. Plant DNA extraction and separation using agarose Gel.
2. DNA fingerprint (Genomic DNA isolation kit may be used) of two bacterial strains e.g.
Resistant and wild strains of E. coli)
3. Gram staining of bacteria and mounting of filamentous and non-filamentous fungi
(Staphylococcus aureus, E. coli, Candida albicans, Penicillium sps, Lactobacillus sps
etc.)
Sterility testing (Microbial load) of drug formulations (According to IP 2013)
CCl4 liver dysfunction in rats and evaluation using liver function tests (An
experimental comparison using suitable groups of controls, natural recovery and
treatment with known hepatoprotectants to be carried out)
LD 50 evaluation using a suitable model (e.g. Daphnia / rice weevil)
CE separation of a modern drug from plasma and its formulation (e.g. DFS)
CE separation of peptides (e.g. erythropoietin as per E.P.)
CE separation of N. Acids
0. PCR (PCR Kit may be used) for Plant DNA and RFLP (RFLP kit may be used) (e.g.
Phyllanthus sps.)
11. DNA sequencing using sample from a suitable organism
OR
Identification of Genetically Modified Organism (GMO identification kit may be used)
12. Blue white screening of mutated organism
13. Serum levels of drug attained by agar cup method
14. Zone of inhibition assay for penicillin (using spiked plasma and formulation)
15. Zone of exhibition assay for Vitamin B12
16. Total viable count of herbal formulations/raw material
17. Screening of pathogens from herbal formulation/raw material (E.coli, S. aureus,
Candida albicans)
18. Preparation of herbal formulations and standardization
e Any oil based preparation or ayurvedic taila preparation
e Any vatti(Ayurvedic) or Guliga(Siddha)
e Awahela (semi-solid,jaggery/sugar syrup based formulation)
e Any preparation from unani e.g. Saffoof, Jawarish, Majoon.
(Students can work on of the above formulation and involve any modern chromatographic
techniques, microscopic evaluation, chemical and physical tests for QC of formulation
prepared)

o &
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Course 4. BA/BE Studies and Method Validation
Theory Credits 2

Course Outcomes
On successful completion of the course the learner would be able to:-
e give an introduction to students to the various ethical issues in clinical trials, its powers,
dealings and compliances
e train students about the concepts of Bioavailability and Bioequivalence
e well verse students in Analytical method validation techniques

Number
. . : of
Unit Topic Credit Lecture
S
I Title: Bioavailability (BA) & Bioequivalence (BE) studies 2 15
1. Whatis BA?

2. Parameters to evaluate BA of a drug

3. Factors that influence BA of a drug

4. Evaluating BA of a drug

5. Estimating BA parameters of a drug

6. Design of a BA study

7. Conduct of a BA study

8. Data collection and evaluation

9. Reporting a BA study

10. Regulatory requirements of BA

11. What is BE?

12. Parameters to evaluate BE of a drug

13. Factors that influence BE of a drug

14. Evaluating BE of a drug

15. Estimating BE parameters of a drug

16. Design of a BE study

17. Conduct of a BE study

18. Regulatory requirements of BA and BE

19. Data record and evaluation

20. Estimating Pharmacokinetic parameters

21. Assessment of Bioequivalence

22. Regulatory requirements and their compliance in
pharmacokinetics

Il Title: Analytical Method Validation 15
Strategies for Method development

What and Why of method validation

Regulatory requirements of validation

1Q, OQ and PQ of analytical instruments

Use of Reference standards

Issues of Method transfer

Intra and inter lab - Validation

Sampling

Calibration of glassware and instruments, concepts of
Good weighing Practice

10. Use of Reference standards and working standards
11. Format of Certificate of Analysis

©oONOORWN =




Elective Course 1. Bioprocess Technology
Theory Credits 2

Course Outcomes
On successful completion of the course the learner would be able to:-
e educate students about the fundamental concepts of bioprocess technology and its
related applications.
e prepare them to meet the challenges of new and emerging areas of biotechnology

industry.
Number
Unit Topic Credit of
Lectures
| Isolation, preservation and maintenance of industrial 2 15

microorganisms, kinetics of microbial growth and death, product
decomposition, effect of environmental conditions.

Bioreactors; Media for industrial fermentation,

Principles of upstream processing - Media preparation, Inocula
development and sterilization

Il Measurement and control of bioprocess parameters, basic 15
principles of feedback control, proportional, integral and derivative
control; Downstream Processing: introduction, removal of
microbial cells and solid matter, foam preparation, precipitation,
filtration, centrifugation, cell disruptions, liquid-liquid extraction,
chromatography, membrane process, drying and crystallization.

Practicals Credits 2

Title | Credi
t

Study The Design, Construction And Control Systems Of A Bioreactor. 2
Estimation Of Glucose By Dinitro Salicylic Acid (Dns) Assay Method
Media Optimization By Plackett And Burman

Batch Heat Sterilization And Thermal Death Kinetics

Batch Growth Kinetics Of Bacteria (Glucose And Diauxic)
Production Of Ethanol By Yeast

Production Of Wine By Yeast

Production Of Amino Acid

N AELN =

Elective Course 2. Plant Biotechnology
Theory Credits 2

Course Outcomes
On successful completion of the course the learner would be able to:-
e acquainted with the principles, practices and application of plant tissue culture, plant
genomics, genetic transformation and molecular breeding of plants.

Number
Unit Topic Credit of
Lectures
I Historical perspective; totipotency; culture and organogenesis; 2 15
Somatic embryogenesis; establishment of Animal cell cultures -
callus culture, cell suspension culture, media culture preparation-

10




nutrients and plant hormones; sterilization techniques;
applications of tissue culture - micropropagation; somaclonal
variation; androgenesis and its applications in genetics and plant
breeding.

Germplasm conservation and cryopreservation; synthetic seed
production; protoplast culture and somatic hybridization -
protoplast isolation; culture and usage; somatic hybridization -
methods and applications; cybrids and somatic cell genetics; plant
cell cultures for secondary metabolite production.

15

Practicals

Credits 2

Title

Credi

t

0.

Organizing Plant tissue culture Laboratory
Preparation of Tissue Culture Media
Callus Induction

Shoot tip culture

Embryo / Endosperm Culture

Somatic Embryogenesis

Hardening and Planting in field

Isolation of protoplasts

Cell suspension culture

Economics of micropropagation project

2

11




SEMESTER IV

Course 1. MS Applications, Metabolite studies, Thermal Analysis and Tracer
Techniques
Theory Credits 4

Course Outcomes
On successful completion of the course the learner would be able to: -
e familiarize students with applications of Quantitative analysis in Bioanalytical Sciences
e familiarize students with applications to Qualitative analysis with example of drug
metabolite studies
e make students understand LC/MS/MS with emphasis on profile of drug, proteomics
and pesticide residues in food
e introduce students to Tracer techniques in Bioanalytical assays

. | Number
Unit Topic Crtedl of
Lectures
I Title: MS Basics & Hyphenation 4 15
1. MS - Introduction, Components: Inlets, lon sources,
Analyzers, Detectors, Vacuum System, etc, MS/MS, TQ/lon
Trap
2. LC/MS and LC/MS/MS
3. GC/MS and GC/MS/MS
4. Scan events in TQ and other tandem systems and hybrid
systems
5. ICP/ MS and its applications in pharmaceuticals and food
6. Recent advances in the field of mass spectrometry
Il | Title: Applications of Qualitative & Quantitative Analysis / 15
LC/MS/MS
1. SM quantitation for e.g.
2. Macromolecule quantitation for e.g.
3. Technique of generating drug metabolites
4. Metabolite Identification
5. Impurity profile in drugs and drug products
6. Proteomics
7. Pesticides, pesticide residues in food
Il | Title: Analytical Methods & Thermal analysis 15
1. Method development and applications
2. Sample preparation
3. Headspace GC and GC-MS
4. Principles of Thermal Analysis
5. Instrumentation Requirements
6. Applications of Thermal Analysis
7. Thermal analysis of Bhasma preparations
IV | Title: Tracer technigues in Bioanalytical assays 15
1. Concept of Radioactivity & Half life
2. a, B, y emitters and their biological applications
3. Using tracers in assays
4. Detectors and counters
5. Concept of autoradiography
6. Radio labeled probes and their uses

Course 2. QA & QC, Quality Management, GMP & GCP
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Theory Credits 4

Course Outcomes
On successful completion of the course the learner would be able to: -
e understand the concept of Quality
e Implement Quality Implementation Programs
e give insights to students about Good Manufacturing Practice & Good Clinical

Practices
Number
Unit Topic Credit of
Lectures
I Title Quality Management — | 4 15
1. Introduction to Quality: Definition of Quality, Dimensions of
Quality

2. Pharmaceutical quality Management: Basics of Quality
Management, Total Quality Management (TQM),

3. Principles of Six sigma

4. Six System Inspection model: Quality Management
system, Production system, Facilty and Equipment
system, Laboratory control system, Materials system,
Packaging and labeling system.

5. Concept of self-inspection.

Il Title : Quality Management — I 15

1. Drug Stability: ICH guidelines for stability testing of drug
substances and drug products.

2. 1SO 9001:2008, 9001:2015, ISO 14001:2004

3. Pharmaceutical Quality Management - Study of ICH Q8,
Quality by Design and Process development report, ICH
Q10

4. Operational Excellence and Quality Management Review.
NABL certification and accreditation, CFR-21 part 11,
WHO-GMP requirements

5. Quality risk management: Introduction, risk assessment,
risk control, risk review, risk management tools, OSHAS
guidelines, HACCP, risk ranking and filtering according to
ICH Q9 guidelines

Il Title: Good Manufacturing Practice 15
1. What is GMP?

2. Requirements of GMP implementation
3. Documentation of GMP practices

4. Regulatory certification of GMP

5. GMP in production of ASU drugs

6. Harmonization of SOP of manufacture
7. Audit for GMP compliances

v Title: Good Clinical Practice (GCP) 15
1. GCP guidelines of ICH

2. GCP guidelines of ICMR

3. Ensuring GCP

4. Documentation of GCP practice
5. Audit of GCP compliance

13




Course 3. Computation Biology & Programming

Practicals

Credits 4

Title

Credi
t

©CONoOGORWN =

—_
o

11

12.

13.

14.

Biological Databases with Reference to Expasy and NCBI

Queries based on Biological databases

Sequence similarity searching using BLAST

Pairwise sequence alignment

Multiple Sequence and Phylogenetic Analysis

Gene Prediction

Secondary Structure prediction

Molecular docking

Bioinformatics tools: Clustal W. omega, BLAST A, Blast O, Fasta, Alignment,
Prosite, SCOP, CATH

. Introduction - History of Python-Getting Started with Python-Programming

style and Documentation-ldentifiers-Variables-Assignment statements-
Expressions- Data Types-Operators-Precedence-Comments-Type
Conversions-Common Python Functions-Introduction to Methods and Strings

. Introduction-Scope-IF Statements-Types of IF Statements-Conditional

Expressions-Loops -While Loops-For Loop-Nested Loops-Functions-
Definitions-Default Arguments-Calling a Function- Functions with or without
returning values-Passings arguments to a function-Call by Value - Call by
Reference-Recursion

Introduction to Object oriented Programming-Need of class and objects-
Defining classes-Constructing Objects-Abstraction and Encapsulation-
Overriding Methods - Inheritance and Polymorphism-Modules and Packages-
Introduction to String Class-String Functions-Formatting Strings

Introduction to Lists-Creation of List-Functions for Lists-Passing List to
Functions-Operation on Lists-Searching and Sorting-Multidimensional Lists-
Advanced List Processing - Sample programs on Lists-Lotto number and Deck
of Cards-Introduction to Tuples-Sets - Creation and Accessing Sets-Dictionary
Operations and Methods

Introduction - Structure of File - Opening and Writing Data-Accessing Files-File
Dialogs-Retrieving data from web-Introduction to Exceptions-Errors and
Exceptions-Command line arguments-Need for Exception- Handling
Exceptions-Raising Exceptions-Exception Objects-Custom Exception Classes

4

14




Elective Course 1. Nutraceutical and Functional Foods

Theory

Credits 2

Course Outcomes
On successful completion of the course the learner would be able to:-

e describe the various origins of nutraceuticals and functional foods.

e go over the advantages of health and resources for general wellbeing.
e analyze the manner in which ingredients in nutraceuticals are extracted.

Unit

Topic

Credi of

Number

t Lecture

S

I Topic:
1.

Functional foods & Nutraceuticals-I

Introduction; Nutraceutical Industry: Scope of the industry,
Indian and global scenario. Classification of nutraceuticals
based on source and chemical nature.

Nutraceuticals of plant origin: Plant secondary metabolites-
Terpenoids, Phenolics, Alkaloids, phytoestrogens,
Pigments, Organo Sulphur compounds.

Sources and health benefits of nutraceuticals: Glucans,
ascorbic acid, quercetin, kaempferol, rutin, p-carotene,
allicin, lycopene, limonene, a-tocopherol, zeaxanthin,
caffeine, Olive oil, green tea

Minerals - Ca, P, Cu, |, Zn, Se, F, Mg, Mn

Functional foods and Nutraceuticals-II

Nutraceuticals of animal origin: collagen chitin, chitosan,
glucosamine, chondroitin sulphate, conjugated linoleic acid,
eicosapentenoic acid, docosahexaenoic acid, choline,
lecithin.

Microbial and algal nutraceuticals: Concept of prebiotics,
probiotics and Synbiotics. Prebiotics: Non-digestible
carbohydrates- Dietary fibers, functional oligosaccharides,
Resistant starch, and gums. Probiotic microorganisms-
Features and health benefits.

Probiotics in various foods: Dairy-based, fermented, and
non- fermented foods. Quality assurance of probiotics and
safety Algae as source of omega-3 fatty acids, antioxidants,
and minerals. kelp and spirulina

2 15

15

Practicals

Credit 2

Title | Credi

t

1. Extraction and estimation of total sugars from food products (dairy products,

fruit juices, bread).

2. Estimation of crude fat contents of foods by Soxhlet's method (Butter,

Margarine, edible oil).

3. Estimation of total Nitrogen of foods by Kjeldahl and Micro Kjeldahl methods.

4. To separate the Milk proteins on Native and SDS gels.

5. Assessment of purity and quality using appropriate standard tests for the

following ;
a. Milk and Paneer
b. Butter/ ghee and hydrogenated fat (Vanaspati Ghee)

2

15




c. Spices and condiments
d. Tea and coffee
e. Fruit juice
f. Pulses
Estimation of ascorbic acid from lemon & amla juice by titration method.
Estimation of Curcumin/Lycopene.
Detection of food additives in packaged food products.
Extraction of carotenoids from food samples.

. Determination of acidity of milk by titrimetric method.

. Preparation of nutritionally enriched cookies

. Isolation of Lactobacillus and study of it probiotic characteristics.
. Production of Yogurt
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Elective Course 2. Animal Biotechnology

Theory Credits 2

Course Outcomes
On successful completion of the course the learner would be able to:-
e acquainted with the principles, practices and application of animal biotechnology,
animal genomics, genetic transformation and molecular breeding animals.

Number

Unit Topic Credit of
Lectures

| Title: Animal Cell Culture 2 15

1. Brief history of animal cell culture

2. ATC media: serum, serum free and plant based serum
alternatives and chemically defined media

3. Application of animal cell culture for virus isolation and in
vitro testing of drugs, testing of toxicity of environmental
pollutants in cell culture

4. Application of cell culture technology in production of
human and animal viral vaccines and pharmaceutical
proteins

5. Novel strategies and advancement in mammalian cell line
development, large scale production of animal cells,
advances in tissue engineering, use of genetic
engineering tools for therapy.

Il Title- Animal Reproductive Biotechnology 15

1. Structure of sperms reproductive and ovum;

2. Cryopreservation of sperms and ova of biotechnology
livestock; artificial insemination;

3. Super ovulation, and embryo recovery and in vitro
fertilization; culture of embryos; cryopreservation of
embryos; embryo transfer technology; transgenic
manipulation of animal embryos; applications of
transgenic animal technology;

4. Animal cloning - basic concept, cloning for conservation
for conservation endangered species

Practicals Credit 2

Title | Credi
t

Sterilization Techniques

Preparation of Media

Preparation of Sera

Primary Cell Culture

Preparation of established Cell lines

Cell Counting and Viability

Staining of Animal Cells 8 Preservation of Cells
Culture of Virus in Chick Embryo

DPPH radical scavenging assay

©CoNooOAEWN =
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