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P.G. (First Year)- First semester

Entry requirement

NNTY

3-year bachelor’s degree (120 credits), and candidates who have met the
entrance requirements, including specified levels of attainment, in the
| ] programme admission regulations.,
Courve Code Course Course title Credits Total Credit
catego
gory T B
SOLS/BCM-DSC-01 o | DSC-1 Biomolecules 5 - 5
g o
= i ; _
SOLS/BCM-DSC-02 | £ § DSC-2|  Human Physiology 5 5
u - p—
123 :
SOLS/BCM-DSC-03 _ % DSC-3 Plant Biochemistry 5 - 5
SOLS/BCM-DSCP-01 | DSC Practical Lab Course I -3 3
SOLS/BCM-DSE-01 ] Discipline Analytical Techn;ques in | 4 - 4
Specific Biochemistry
Elective (Any. 1 ) )
SOLS/BCM-DSE-02 out of Minimum Biosafety, Laboratory 4 - 4
2 electives) safety and IPR
SOLS/BCM-DSEP-01 | Elective Lab Course 1T - | 2 2
Practical N )
Total 19 S 24
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P.G. (First Year)- Second Semester

Course Code Course catego F\
gory Course title fm[m
i TE Credit
SOLS/BCM-DSC-04 g | DSCI Metal;;]ic Pathways and R
- 2 S . : loenergetics
SOLS/BCM-DSC-g5 E g DSC-2'| Basic Micr];)!)iology and Industria 5 \_5\
2 ‘5 loprocesses
]
SOLS/BCM-DSC-06 | & & DSC -3 — 1 |
v Advanced Nutritional Biochemistry S N 5
SOLS/BCM-DSCP-02| Dsc Practical Lab Course II] IR
SOLS/BCM—DSE-03 DiSCip]illé Neurobiochemistry 4 T
, , - 4
ROT o m~———— Specific Elective
SOLS/BCM-DSE-04 (Any 1 out of Cancer Pathogenesis & Therapy 4 [ 4
SOLS/BCM-DSE-05 Minimum 2 Food Microbiology and Foog Safety | . 4 | [ 7
electives) https://onlinecourses.swayam2.ac.in/
cec25_gelS/preview
SOLS/BCVI-DSEP-(2 Lab Course IV - |2 2
<~ ee———————— | — 1 ]
SOLS/BCM-DSEP-(3 *Assignment Based Seminar I - 2 2
(based on elective papers)
Total 19 |5 24
\—E— . .
NHEQF Level-6 Student on exit after successfully completing first year of two-year PG
programme (i.e., Securing minimum required 48 credits will be awarded
“Postgraduate Diploma” of one Year, in related ﬁeld/discipline/subject.

Note: *Students may opt for an assignment-based seminar as a substitute for the Second

Semester “Elective Practical” components. In such cases, where a SWAYAM course is opted
as a DSE, the assignment-based seminar will be assessed as the practical component of the
paper.
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P.G. (Second Year)
O Third semester (for Two-year program-

| RG. first-year passed Students)
O First semester (For one-year program-

U.G. 4 years passed students)

4-year bachelor’s degree (160 credits), and candidates who have met t

including specified levels of attaininent, in the programme admi:sei:: tx-l;:ig':,cl:t';quirements,
P.G. First year with 48 credits =
Course Code Course category Course title Tditsm
ed]
B TP
SOLS/BCM-DSC-07 . g DSC-1 Fundamentzills of Molecular 5 - 5
) g3 Biology
SOLS/BCM-DSC-08 % & DSC-2 | Molecular Mechanisms of Gene | 5 5
2 g Regulation
SOLS/BCM-DSC-09 R 2| DSC-3 5
0 Advanced Enzymology ) 2
SOLS/BCM-DSCP-03| DSC Practical Lab Course V - 3 3
SOLS/BCM-DSE-05 Discipline Molecular Cell Biology 4 - 4
Specific Elective
(Any 1 out of
SOLS/BCM-DSE-06 Minimum 2 Applied Plant and Animal 4 | - 4
: electives) Biotechnology
SOLS/BCM-DSE-07 Research Methodology 4 - 4
https://onlinecourses.swayam?2.a
N c.in/cec25_Iw04/preview _
SOLS/BCM-DSEP-04 Lab Course VI - 2 2
'SOLS/BCM-DSEP-05 *Assignment Based Seminar I | - | 2 | 2
(based on any
Research/Review paper)
Total 12 2 et

Note: *Students may opt for an assignment-based seminar as a substitute for the
Third Semester “Elective Practical” components. In such cases, where a
SWAYAM course is opted as a DSE, the assignment-based seminar will be

assessed as the practical component of the paper.
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P.G. (Second Year)
O Fourth semester (for two year program-£G, Jirst year passed Students)
O Second semester (For one year program-U.G. 4 years passed students)

Course Cod :
rse Code Course category Course title mm
T’-T Credit
SOLS/BCM-DSC-10 g | DSCa | L | |
2 5 Genetic Engineering S| - S
SOLS/BCM-DSC-11 2o | Dsca | 5
2 ‘5 Immunology 5 S
SOLS'BBCM-DSC-12 | A 2 ["psca 5
e Clinical Biochemistry S - S
SOLS/BCM-DSCP-04 | DSC Practica] Lab Course VIT 3 3
SOLS/BCM-DSE-07 Discipline Specific Dissertation 6
Elective (Any 1 out of
SOLS/BCM-DSE-08 Minimum 2 electives) Environmental 4 - 4
Biochemistry &
_ Toxicology .
SOLS/BCM-DSE-09 Bio-statistics, Bio- 4| - 4
informatics & Quality
Management )
SOLS/BCM-DSEP-06 . Lab Course VIII -] 2 2
' Total ) ] 19 5 24
NHEQF Level- 6.5 Student on successfully cozhpleting two-yea; PG programn;é (i.e., securing
minimum required 96 credits will be awarded “Postgraduate Degree”, in
~ related field/discipline/subject.

Note: In lieu of elective (Theory and practical= 42 credits), the departments may offer
any one course, i.e. dissertation/project work of 6 credits
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P.G. (FIRST YEAR)- FIRST SEMESTER

Biomolecules SOLS/BCM-DSC-OI

Course Objectives:

1. Extend comprehensive knowledge about the structure ang properties of the cell
biomolecules (monomeric units), S

2. To teach the students how monomeric molecule

3. How thgse pol}fmers of biomolecules assemble with each other to form Supramolecular
assemblies having structura] and functional roles in cells.

: : € polymers assemble to form supramolecular
assemblies with structura] and functional roles in cells,

Unit IT

Fatty Acids and Lipids: Structure, classification and properties of fatty acids, structure and
functions of lipids: Triacylglycerides, phosphoglycerides, sphingolipids, cholesterol, steroids,
eicosanoids, Lipoproteins

Unit III

Amino acids and proteins: Classification, chemical structure and general properties of amino

acids. Standard and non-standard amino acids found in proteins. The peptide bond and its
characteristics.

Unit IV

Structure and functions of DNA: Base pairing: Watson-crick, Hoogsteen and Wobble base
pairs, The salient features of the Watson-Crick model of B-DNA, The structure and helical
parameters of B-DNA, A-DNA, and Z-DNA. Melting temperature (Tw), Forces stabilizing the
B-DNA.

Unit V

Structure and functions of RNA: Physicochemical properties of RNA, classification, structure
and functions of different types of RNAs. The clover leaf and L-shaped structures of tRNA.

Suggested Readings: . .
*  Biochemistry by Voet B and Voet JG, Wiley Publishers, USA

=
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* Biochemistry 5th Revised edition by LubertStryer, Jeremy M, Berg,
Macmillan Publishers, USA

* D.L. Nelson and M.M, Cox Lehninger Principles of Biochemist
Freeman; 8th ed.NewYork

Johnl,, ’I'ymoczko,

Iy, Publisher: WH

Human Physiology SOLS/BCM-DSC-OZ
Course Objectives:

1. To provide a foundationa] understanding of humap physiological Systems and theijr
biochemical mechanisms.

2. To explain homeostatic regulation,
physiological dysfunctions,

3. To develop analyti
research.

conditions,
3. Perform laborato

Iy eXperiments and analyse physiological data for research and
diagnostics.

and CO; in blood, O, and COy, dissociation curves, role of 2, 3-diphosphoglycerate, Bohr
effect and chloride shift, control and regulation of respiration, disorders associated with
respiration system (Asthma, COPD, Respiratory Acidosis/Alkalosis)

Unit IV

Endocrine system — Secretion and functions of hormones of thyroid, Pituitary and gonads,
Mechanism of action of hormones.
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UnitV

Excretory system — Structure of nephron, glomerular fi
glucose, water and electrolytes. Tubular secretion. Hom
electrolytes, Acid-base balance.

Itration, tubular reabsorption of
eostatic regulation of water and

Suggested Readings:

1. Hall, J. E. (2020). Guyton and Hall Textbook of Medical Physiology (14th ed.).
Elsevier. ISBN: 978-0323672801.

2. Barrett, K. E., Barman, S. M., Brooks, H. L., & Yuan, J. X, (2019). Ganong's Review
of Medical Physiology (26th ed.). McGraw Hill, ISBN: 978-1260122404,

3. Silverthorn, D. U. (2018). Human Physiology: An Integrated Approach (8th ed.).
Pearson. ISBN: 978-0134605197.

Plant Biochemistry SOLS/BCM-DSC-03

Course Objectives:

1. To understand the biochemical principles of photosynthesis, carbon fixation, and
nitrogen and sulphur metabolism in plants.

2. To explore secondary metabolism, plant-derived toxins, and their ecological
significance.

3. To analyze plant Tesponses to environmental stress and defence mechanisms at the
molecular level. ‘

Course Outcomes: At the end of the course, a student should be able to

1. Explain the biochemical processes of photosynthesis, carbon fixation, and
photorespiration.

2. Describe nitrogen and sulphur assimilation, secondary metabolites, and plant-derived
toxins.

3. Evaluate plant stress responses, defence mechanisms, and antioxidative defence
systems

UnitI

Photosynthesis: General Principles and structural background:; Energetic principles,
System architecture and chlorophyll biosynthesis. Elements of chloroplast-nucleus
dialogue and the role of chlorophyll biosynthesis intermediates

Photosynthetic energy transduction: Electron transport, light energy conversion and its
control of carbon fixation. Points of cross-talk between electron transport and carbon
fixation pathway

Unit I1

Carbon fixation: carbon fixation/assimilation through C3 (Calvin cycle) and control of
metabolite flux through the cycle. Details of rubisco structure, assembly catalysis and
regulation. Other regulatory enzymes of Calvin cycle. Light regulation of Cavin cycle

P/ ﬁgja;, @@.,\

(¥ Scanned with OKEN Scanner



Photorespiration: Photorespiration and carbon concentrating mechanisms (C4
metabolism and CAM). Role of metabolite transporters in regulating inter-organellar
carbon flux.

Unit IT1

Nitrate assimilation - Structural features of nitrate reductase and nitrite reductase,
incorporation of ammonia into organic compounds, regulation of nitrate assimilation.
Sulphate assimilation: Free and bound pathways of assimilation of sulphate into cysteine.
Glutathione and its role in sulphur metabolism.

Unit IV
Special features of secondary plant metabolism - Terpenes (classification, biosynthesis),

lignin, tannins, pigments, phytochrome, waxes, alkaloids, biosynthesis of nicotine,
functions of alkaloids, cell wall components.

Toxins of plant origin — Mycotoxins, phytohemagglutinins, lathyrogens, nitriles, protease
inhibitors, protein toxins. '

UnitV

Stress metabolism in plants - Environmental stresses, salinity, water stress, heat, chilling,

anaerobiosis, pathogenesis, heavy metals, radiations and their impact on plant growth and
metabolism, criteria of stress tolerance.

Plant defence: Mechanism of plant defence against pathogens, Genetic basis of plant-
pathogen interaction, R-Avr gene interaction and isolation of R genes, Hypersensitive
response (HR), systemic acquired resistance (SAR) and induced systemic resistance (ISR)
Antioxidative defence system in plants — Reactive oxygen species and their generation,

enzymic and non-enzymic components of antioxidative defence mechanism.
Suggested Readings:

1. Handbook of photosynthesis (ed) Mohammad Pe sarakle, Marcel Dekkar, Inc. NY Basel,
Hong Kong 1997.

2. Introduction to plant biochemistry (1983) T.W. Goodwin and EI Mercer. Pergaman Press,
Oxford, NY, Toronto, Sydney, Paris, Frankfurt.

3. Seed: physiology of development and germination (2nd ed. 1994) J.D. Bewley and M.
Black Plenum Press N.

4. Biochemistry of energy utilization i plants D.T. dennis Blackie, Glasgow and Lodnon 1987.
5. Plant Biochemistry by P.M. Dey and J.B. Harborne. Harcourt Asia PTE Ltd., Singapore.
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Lab Course I. SOLS/BCM-DSCP-01

1. Identifying reducing and non-reducing sugars using Benedict’s, Barfoed’s, and
Molisch’s tests. ’

2. Identification of Proteins in unknown sample

3. Identifying amino acids in a mixture based on their Rf values.

Isolating lipids from biological samples and quantifying them using a colorimetric

»

method.
Estimating DNA concentration using the diphenylamine reaction,

Isolation of casein from milk and its quantification
Fats: Acid number, saponification and iodine valyes,
Isolation and estimation of starch content in a given plant material,

Identification of Blood Group in the given blood sample.
- Analysis of Urine for Abnormal Constituents — Detection of glucose, proteins, ketone

bodies, and bile pigments in urine,
11. Estimation of Serum Cholestero] — Determining cholesterol levels using enzymatic

methods.
12. Determination of Hemoglobin (Hb) Concentration — Using Sahli’s or a colorimetric

method to measure Hb levels.
13. Estimation of Blood Glucose by Glucose Oxidase Method — Determining glucose levels

in blood samples
14. Estimation of Chlorophyll in Plant Leaves — Measuring chlorophyll a and b using

spectrophotometry.
15. Extraction and Estimation of Total Phenolics — Determining phenolic content in plant

samples.
16. Estimation of Nitrate Reductase Activity in Leaves — Measuring enzyme activity

involved in nitrogen assimilation.
17. Quantification of Proline under Stress Conditions —~ Evaluating proline accumulation in

plants under water or salt stress.
18. Isolation of Plant Pigments by Thin Layer Chromatography (TLC) — Separating and

identifying plant pigments like carotenoids, chlorophylls, and flavonoids.
19. Detection of Secondary Metabolites (Alkaloids, Tannins, Saponins) — Using chemical

tests to identify secondary metabolites in plant extracts.
20. To extract and estimate lycopene present in tomatoes.
21. Quantitation of ascorbic acid content in a given sample.

22. Estimation of carotenoids in the given leaf sample.
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Any other practical as per the facility in the department
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