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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

Program Educational Objective:

PEO1l. The grnduuting student shall become a professional in the ares of
biochemistry.

PEO2. The graduating student shall become a researcher in the field of
biochemistry, ’

PEO3. The graduating student shall become a consultant or an entrepreneur or a
freelancer in the area of biochemistry,

Program Outcome:

On successful completion of this program the graduates shall have:

PO1.Ability to apply the fundamental knowledge of molecules of life, molecular
techniques, toxicology in the area of biochemistry.

PO2.Ability to design experiment and interpret the results.

PO3.An ability to design a system, or process to meet desired need within realistic
constraints.

PO4.Ability to function in a multidisciplinary team.
POS. An ability to identify, formulate and solve professional problems in the area
of biochemistry,

PO6.An understanding of professional and ethical responsibility in the area of
biochemistry. :

PO7.An ability to communicate effectively in scientific reasoning and data
analysis in both written and oral forms.

PO8.The broad education necessary to understand the impact of solutions inn 2
global, economic, environmental and societal context,

P0O9.A recognition of the needed for and an ability to engage in lifelong learning in
the area of biochemistry.

PO 10. A knowledge of contemporary issues related to biochemistry

PO11.Ability to think critically and apply the same to update scientific
knowledge.

PO12.An ability to use the techniques, skills and modern profeasional twols
necessary for professional practice and for research,
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

Program Specific Objectives:

PSO1. Students shall be able to identify, formulate and solve the problems of
biological metabolisms, protein biochcmiﬂt_ry and molecular biology.

PSO02, Students shall be able to conduct the experiments in the field of medicine,
toxicology and immunology as well as to analyses and interpret the results,

PS03. Students shall be able to use the biochemical techniques, bioinformatica
tools, biostatistics, skills and modern pathological tools necessary for professional

practice and for research,
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PROGRAMME; M.Sc, (BIOCHEMISTRY)SESSION2070-21 & 21-72

Plrst Bomester
(July 2020-Dsosmber 2020)

~ Marks Credit |

“(E-}:—tarnal] (Internal)* | Total ]
1 |[Cell Blology R 20 100 4
| Blomoleculen T T e 20 100 4
Il | Microblology 80 20 100 4
IV | Blology of Immune System 80 20 100 4
LC-1 | Lab Course | (Based on paper [ & 1) 80 20 100 2
LC-II | Lab Course II (Based on paper 111 & IV) 80 20 100 2
Total 480 120 600 20

S8econd Semester
(January 2021.June-2021)
) Marks Credit
(External) | (Internal)* | Total
I Genetics and Molecular Biology 80 20 100 4
II | Bioenergetics & Metabolism 80 20 100 4
Il | Instrumentation and Molecular 80 20 100 4
Techniques

IV | Biometry, Computer and Scientometry 80 20 100 4
LC-1 | Lab Course [ (Based on paper I & II) 80 20 100 2
LC-II | Lab Course II (Based on paper III & 1V) 80 20 100 2
Total 480 120 600 20
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PROGRAMME: M.Sc. (BIOGHEMISTRY)SESSION 2020-21 & 21-22
0\ Third Semester
(July 2021-December 2021)
] ~ Marks

|

"Cfedlt

|(External) | (Internal)* | Total

I GeneticEngineering 8020

11 Plant Physiology and Biochemistry 80 | 20

Il Nutritional and En_vn;onmental Blochemist—r;——- 80 20

~ LC-I  Lab Course [ (Based on paper [ & 11) 80 2o |

"LC-Il  Lab Course 1l (Based on paper 11 & 1V] | 80

I e e e . e e——— 5~ e et e

IV Enzymology 80 20

&IvV) 80 20

100

1
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Fourth Semester
(January 2022 -June 2022)

Marks

160 ]

; B

4

—

i

g

/)’7 )

<

. (External) : (Internal)* ?"EBEAI 1

- I " Nutraceuticals and Functional Foods ‘ 80 20 | 100 T &~

100 |

|

S 1
I Plant Biotechnology | 80 [ 20
.20

o ."—Spuefc_i}n—l'ﬁ;er-m Clinical Biochemistry 80
and Endocrinology
Special Paper-B: Seed Science

___Technology

e}
()

IV Special Paper-A: Advanced Immunology, 80
diagnostics and Prophylaxis
. Special Paper-B: Bioinformatics

LC-I Lal Course | (Based on paper 1 & 1) e T 00

LC-I1 Lab Course | (Based on paper 1] & IV) 86 | 20

CTotal T 480 7 Ti30
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

Pattern of Question Paper

Each theory paper will have questions divided into four sections, A, B, & C.
Section A will have 8 MCQ of 1 mark each covering whole syllabus. Section B will
have 4 short answer questions, one from each unit with internal choice, of 6
marks each to be answered about 75 words: Section C will have 4 questions, one
from each unit with internal choice, of 12 marks each. The question has to be
answered in about 150 words.

Section Type of Word Limit | -No. of Questions Marks in | Marks in
Question each Question
question
Section A | Objective - 8 (Two From Each 1 8
Type/MCQ Unit)
Section B | Short  Answer | 75-100 4 (From Each Unit 6 24
Type words with internal
Choice)
Section C | Long Answer | 250- 300 | 4 (From Each Unit 12 48
Type Words, with internal
Choice)
80
Total Marks

Examination Scheme for Lab Course (for each Semester) Max. Marks 100

Exercises Max. Marks

1.| Major exercise based on paper | 20

2.| Minor exercise'based on paper I 10

3.| Major exercise based on paper II 20

4.| Minor exercise based on paper 11 10

S5.| Spotting/ Interpretation* 10

6.| Viva-voce 10

7.] Sessional [Internal] 20
Total 100

* A student will be required to interpret on the displayed item/material
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

Continuous evaluation of Performance* (Continuous Comprehensive
Evaluation (CCE))

Each student will be evaluated éontinuously throughout the semester. There will
be a class test based on each theory paper in I and III semester and Course
based seminar/ poster presentation in II and IV semester. Each student will
be required to submit a brief write-up (not more than 15-20 pages) on his/her
poster/Seminar presentation. Maximum marks for Continuous evaluation of

performance will be classified as follows.

I. Theory courses (Division of Sessional/Internal)
Semester I and III | Semester II and IV
Category Marks Category Marks
Class Test | 05 Seminar/Poster 05
Presentation

Class Test II 05 Seminar/Poster Report 05
Assignment 05 Assignment 05
Attendance ’ 02 Attendance 02
Class Participation 03 Class Participation 03

Total 20 ' 20

II. Lab Course in all semesters (Division of Sessional/Internal)

Category ' . Marks
Record Note Book S
Viva Voce ' 5
Lab (Practical) participation during semester 10
Total 20
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

Project Work

A student of IV semester will have the choice to opt for project work in lieu of four

theory papers and two lab courses provided he/she secure at least 65% or more
marks in aggregate in semester [ and II. The project has to be carried out in
recognized national laboratories or UGC-recognized universities, No student will
be allowed to carry out project work in pﬁvate laboratories/ college/ institutions,
excluding the colleges recognized as research centers by the RDC of Pt.
RavishankarShukla University, Raipur. The valuation 'of all the projects will be

carried out by an external examiner and HOD of Biochemistry or its nominee at

the College.
Evaluation of Project Work
Marks Credit
(External) (Internal)* Total
Max. Min | Max. Min
I DESSERTATION 240 48 60 12 300 11
II | SEMINAR BASED ON PROJEC_TS 1.60 32 40 08 200 06
III | VIVAVOCE ‘80 16 20 04 100 03
Total 600 20
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

- M. Sc. Biochemistry
FIRST SEMESTER (July 2020 — December 2020)
PAPER - I: CELL BIOLOGY
[Credit: 4 and Maximum Marks: 80]

Course Objective: This module is a general introduction to cell biology, its importance in pathology
body functioning.

Course Outcomes (COs)
On successful completion of the course, the student shall be able to:

C0.1 -Describe the chemical and molecular foundations of cell and the role in biological systems.
CO.2 — Define the structure, properties and roles of nucleus.

CO.3 - Explain the protein sorting and its transport in biological system.

CO.4 - Discuss cell signaling mechanism through various pathways.

C0.5 ~ Classify the cell cycle, its regulation and development.

UNIT-lI Molecular organization of membranes - asymmetrical organization of lipids, proteins and

carbohydrates.Osmosis, ion channels, membrane pumps and electrical properties of membranes. Active
transport by ATP-powered pumps: types, properties and mechanisms.

UNIT-Il Transport of proteins into mitoc[-'\ondria, chloroplast and endoplasmic reticulum. Transport of

proteins into and out of nucleus. Transport by vesicle formation: exocytosis, endocytosis and its molecular
mechanism. :

UNIT-III Cell signaling: Signaling via G-protein linked and enzyme linked cell surface receptors, MAP kinase
pathways. Eukaryotic cell division cycle: different phases and molecular events, regulation and control of

cell cycle. Apoptosis. Oncogenes and tumor suppressor genes: viral and cellular Oncogenes, retinoblastoma,
E2F and p53 proteins.

UNIT-IV Organization of chromosomes: Structure of chromosomes, centromere and telomere. States of
chromosomes during cell cycle.Mitotic chromasome.Organization of genes in chromosomes.Banding
pattern of chromosomes.Lampbrush and Polytene chromosomes.Chromatin, nucleosomes, DNA packaging,
heterochromatin and euchromatin.

Pattern of Question Paper

Section Type of Question Word Limit No. of Questions Marks in Marks in
each Question
question
SectionA [ Objective - 8 (Two From Each Unit) 1 8
Type/MCQ '
Section B Short Answer Type | 75-100 words | 4 (From Each Unit with | 6 24
. internal Choice)
Section C Long Answer Type | 250- 300 | 4 (From Each Unit with 12 48
Words internal Choice)
Total Marks : 80
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22
Lab Course

Course Outcomes (COs) ‘

On successful completion of the course, the student shall be able to:
CO.1 - Describe the basic lab requirements and their uses.

€0.2 - Examine various cell organelles through micrograph techniques.
C0.3 - Analyse various nucleic acids through staining techniques.

€0.4 - Examine plolyploidy through onion root with various treatments.
CO.5 - Examine cancer cell by photomicrography.

C0.6 — Analyse various stages of mitosis.

CO.7 — Examine various stages of meiosis cell division.

Exercises:

1. Study of chromosome behavior during Mitosis and meiosis (Onion / Garlic root tips, Onion buds,
humanlymphocytes, rat or bird testis /grass hopper testis or any other materials).
2. Calculation of mitotic index in growing-Onion / Garlic root tips

3. Squash preparation: Polytene chromosome (in chironomus / Drosophila or other insect salivary
gland) andBarr body (in buccal epithelial cells).

4. Demonstration of secretary granules in the salivary gland cells of insect.

5. Demonstration of mitochondria by vital staining.

6. Study of permanent slides.

7. Estimation of DNA

8. Estimation of RNA

9. Sub-cellular fractionation and marker enzymes

10. Identification of biomolecules in different tissues by histochemical techniques
11. Preparation of mitotic plate by carmine squashing method and phase identification.
13. Study of the effect of chemical agents on chromosomes plant cells.

15. Preparation of Karyotype of metaphase plate.

16. Preparation of Meiotic plate and determination of phases.

Books Recommended:

A. Lodish, A. Berk, S L Zipursky, P. Matsudaira Molecular Cell Biology
C. Alberts, D. Bray, K. Hopkin, A. Johnson Essential of Cell Biology

D. Lodish, A. Berk, C. A. Kaiser & M. Krieger Molecular cell Biology

F Gerald Karp Cell and Molecular Biblogy Concepts and experiments

Name and Signature , _. . p™\ | (Professqf/Scence Faculty Other Dept.)

Chairperson /H.0.D .. z M\ OV /

SUDJECt EXPEMt «...rsvvvvs e fory YA \\ 2| )
(University Nominee) %0\ 4/&’}&

Subject Expert (Academic Cﬁuncii)

Representative........ v S
Industry) ot

Representative....... /... 73
(Alumni) ({l‘u"' 4%

10

Scanned with CamScanner




PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22
M. Sc. Biochemistry
FIRST SEMESTER (July 2020 - December 2020)
PAPER - II: Biomolecules [Credit: 4 and Maximum Marks: 80]

Course Objective: The module is designed to provide introduction & detailed information on the
molecules of life.

Course Outcome:

On successful completion of the course, the student shall be able to:

CO1: Explain the importance of the four biomolecules of our life.

CO2: illustrate the detailed structure and functions cellular components.

CO3: Understand the structure and biological importance of carbohydrate and lipids.

CO4: Understand the structure and synthesis of protein and nucleic acids.

CO5: Differentiate the role of cell suicide in maintaining the cellular balance.

UNIT- Carbohydrates: Structure, classification, properties and function; derivatives of
monosaccharides, homo and hetero-polysaccharides, Peptidoglycan glycoproteins and
liposaccharide. Lipids: - Classification, structure and function. Nucleic Acid: - Structure of purine
and pyrimidine bases, nucleoside and nucleotide; DNA- structure and conformation; RNA -
Structure, types and functions. .

UNIT-Il Amino acids; - structure, classification and functions; Synthesis of peptides and protein
sequencing; Proteins- properties, covalent structure; secondary, tertiary and quaternary structure
of proteins, Ramchandran plot

UNIT-lll Enzyme classification, coenzymes, active site of enzyme, factors contributing to the
catalytic efficiency of enzyme; enzyme kinetics- Michaelis-Menten equation, determination of Km,
enzyme inhibition, allosteric enzymes, isoenzymes, ribozyme, multienzyme complexes

UNIT-IV Chemistry of porphyrins: Importance of porphyrins in biology; structure of hemoglobin
and chlorophyll porphyrins, structure and biological role of animal hormones, structure and

biological role of water soluble and fat soluble vitamins.

Pattern of Question Paper

Section Type of Question Word Limit No. of Questions Marks in Marks in
each Question
question
Section A Objective - 8 (Two From Each Unit) 1 8
Type/MCQ )
Section B Short Answer Type | 75-100 words | 4 (From Each Unit with 6 24
internal Choice)
Section C Long Answer Type | 250- 300 | 4 (From Each Unit with 12 48
Words internal Choice)
Total Marks ' 80
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

Lab Course
Course Objective: The module is designed to provide introduction to basics of reagent preparation

and quantification of biomolecules.
Course Outcome: .

On successful completion of the course, the student shall be able to:
CO1: Apply the knowledge to prepare buffer solution

CO2: Apply the knowledge to prepare normal and molar solution
CO3: Apply the techniques for identification of pKa value CO4: Determine the different properties
of solutions

CO4: Determine the proteins content in different sample
Experiments: :

1. Speclfic tests for sugars, amino acids and lipids

2. Formal titration of amino acids

3. Estimation of proteins using ninhydrin and biuret method

4, Estimation of sugar by anthrone and Folin-Wu method.

5. Saponification value and iodine number of fat

6. Estimation of ascorbic acid,

7. Achromic point determination using salivary amylase

8. Effect of ions on salivary amylase activity.

9. Enzyme assay and kinetics (ex. Amylase, Protease)

Books Recommended:

Nelson, Cox and Lehninger Principles of Biochemlstry
G. Zubay Biochemistry

Stryer Biochemistry

Garrett and Grosham Biochemistry
West, Tood, Mason &Bbruglen Text book of biochemistry

White, Handler & Smith Biochemistry-clinical application
D. Voet and J C Voet Biochemistry
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

M. Sc. Blochemistry
FIRST SEMESTER (July 2020~ December 2020)
PAPER - llI: Microblology [Credit: 4 and Maximum Marks: 80)
Course Objectives: The module Is designed to provide Introduction to the biochemistry of micro-
organisms and give a general description of the basic recombinant DNA Techniques.
Course Outcome:
On successful completion of the course, the student shall be able to:
CO1: Explain the structure of bacteria and their microscoplic examinations.
CO2: Analyze the types bacterial toxins and the toxicology.
CO3: Apply the plant genetic engineering techniques in environment.
CO4: Analyze the production of monoclonal antibodies and its applications.
CO5: Apply the knowledge of fermentation technology in production of antibiotics, enzymes etc.
CO6: Apply the knowledge of enzyme technology in enzymes-based production in Industry.

UNIT-1 General characteristics of fungi, classification of fungi, life cycle of selected fungal genus
(Aspergillus, Pencillium, Fusarium and Mucor).Economic importance of fungi.

Fungi and bioremediation, parasitism, mutualism and symbiosis with plants and animals.Heterothallism, sex
hormone in fungi, Mycorrhiza, VAM. Algae: Dislribution, classification, reproduction, ecology and
importance.

UNIT-II Morphology and ultra structure of bacteria, morphological types, cell wall of archaebacteria, gram
negative, gram positive ecubacteria, eukaryotes. Cell membranes - structure, composition and
properties.Structure and function of flagella, cilia, pili, gas vesicles.Cyanobacteria, protozoa, mycoplasma
and Rickettsia.

Gene transfer mechanisms, transformation, transduction, conjugation and transfection, Plasmids F: factors
colicins and col factors, plasmids as a vector for gene cloning.

UNIT-III Nutritional types (autotrophs, heterotrophs, phototrophs, chemotrophs), growth curves,
measurement of growth, factors affecting growth, generation time, growth kinetics. Batch and continuous
culture, asynchronous, synchronous culture. Basis of microbial classification, classification and salient
feature of bacteria according to Bergey’s manual of determinative bacteriology, cyanobacteria, prochlorons

and cyanelles,

UNIT-1IV Viruses: Structure and classification of viruses; morphology and ultra-structure; capsids and their
arrangements, types of envelopes, viral genome, their types and structure, virus related agents (viroids,
prions). General feature of virus reproductions, early events in virus multiplication, virus restriction and
modification of host, virus mRNA.General overview of bacterial viruses, RNA and DNA bacteriophages
(MS2, 0X174, M13, T3, T4).Lysogeny and Lytic phase. General account of plant and animal viruses (TMV,
HIV and other oncogenic virus, Hepatitis virus).

Pattern of Question Paper

Section Type of Question Word Limit No. of Questions MarksIn | Marks in
' each Question
: question
Section A Objective - 8 (Two From Each Unit) 1 8
' Type/MCQ
SectionB | Short Answer Type | 75-100 words | 4 (From Each Unit with 6 24
internal Choice)
SectionC | Long Answer Type | 250- 300 | 4 (From Each Unit with 12 48
Words . internal Choice)
Total Marks , /. 80
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PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

- Lab Course

Course Objectives: The module is designed to provide detailed techniques about biochemical

analysis, antibiotic sensitivity and morphological analysis of some microbes.

Course outcome: y :

On successful completion of the course, the student shall be able to:

CO1: Demonstrate the techniques of pure culture of bacteria or fungi.

CO2: Interpret the motility of the microbes.

CO3: Interpret the biochemical activities of microbes by various tests

C04: Understand about the impact of antibiotics on microbial survival

Experiments:

1. Glassware preparation and sterilization techniques- wet heat- dry heat-

filter types- laminar flow chamber types- CDC- safety levels.

2._ Preparat'ion of liquid & solid media, plating, pouring, inoculation and incubation for growth of
microorganism

3. N}Ilcthods of obtaining pure culture of microorganisms (a) streak plate (b) Pour plate, and (c) spread plate
methods

4, Microscopic examination of the microorganisms, identification and staining methods

5. Micrometery and camera lucida drawings - '

6. Study of bacterial growth by turbiditimetry/ spectrophotometry

7. Biomass measurement for fungi '

8. Isolation and enumeration of microorganisms from soil by serial dilution dgar plating method.
9. Enumeration of viruses by plaque assay technique.

10. Motility of bacteria by hanging drop technique.

Books Recommended: .

Microbiology L.M. Prescott, J.P. Harley and D.A. Klein

General Microbiology RY Stanier, J L Ingrahamana, ML Wheelis& P. R. Painter

Principles of Microbiology R.M. Atlas
Microbiology Peleczar, Chan & Krieg.

General Virology Luria, Darnell, Baltimore and Campell.

Introduction to Mycology CJ Alexopoulos and CW Mims

- /'_f)(

\?/f“ [_fPfofessor Sciende Faculty Other Dept.)

-]

i

_ L
Subject Expert .......oeienns W\ \I/
(University Nominee) YA

Subject Expert (AcademicgCouncil) _ @:
;. ............................ sl R

Representative........ g eeener ) . \
(Industry) " Z,
Representative......... 4 [\.....//nlos.
(Alumni)
14 .

Scanned with CamScanner




PROGRAMME: M.Sc. (BIOCHEMISTRY)SESSION 2020-21 & 21-22

M. Sc. Biochemistry
FIRST SEMESTER (July 2020 — December 2020)
PAPER — IV: Biology of lmmune System [Credit. 4 and Maximum Marks: 80]

Course Objective: The module is designed to provide introduction & detailed information on the
principles of body’s defense mechanism.

Course Outcome:

On successful completion of the course, the student shall be able to:

CO1: Differentiate between innate and adaptlve immunity and also between humoral and cell
mediated immunity.,

CO2: Explain the primary and secondary responses and their relevance to immunizations.
CO3: Identify the role of antigen presenting cells, lymphocytes, and phagocytic cells in immune
responses.

CO4: Apply immunochemical techniques used in pathological laboratories.
COS5: Discriminate the nature of antigens and antibodies.

UNIT-I Innate immune mechanism and characteristics of adaptive immune response. Cells of
immune system: Hematopoisis and differentiation, mononuclear cells and granulocytes. Antigen
presenting cells.Primary and Secondary lymphoid organs and tissues.Ontogeny and phylogeny of
lymphocytes.Lymphocyte traffic.

UNIT-II Antigen receptor molecules: B-cell receptor complex, Immunoglobulin- structure, types
and function. T-cell receptor complex. Major Histocompatibility Complex- types, structural
organization, function and dlstnbutlon Transplantation and Rejection.Complements in immune
function.

UNIT-Ill Antigens: nature of antigens, factor affecting immunogenicity, Haptens and super
antigens. Antigenic determinants.Recognition of antigens by T and B cell.Antigen processing.Role
of MHC molecules in antigen presentation and co-stimulatory signals.Antigen and antibody

interaction.

UNIT-IV Cell mediated immune response. Cytokines and interleukins- structure and function.
Immunity to infections.Hypersensitive reactions and their types.Immunodeficiency disorders.

Autoimmunity

Pattern of Question Paper

" | Section Type of Question Word Limit No. of Questions Marks in Marks in
each Question
question
Section A Objective - -8 (Two From Each Unit) 1 8
_— Type/MCQ —
Section B Short Answer Type | 75-100 words | 4 (From Each Unit with 6 24
internal Choice)
h“ . . .
Section C Long Answer Type | 250- 300 | 4 (From Each Unit with 12 48
— Words internal Choice) _
Total Marks 80
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