Part A - Introduction

Program: Certificate Class: B.Sc. Year: | Session: 2025-2026

Subject: Biochemistry

1 Course code

2 Course title Analytical Techniques

3 Course type (Core
Course/Elective/Generic Core course (Minor 02)
Elective/Vocational/.....)

4 Pre-requisite (if any) To study this course, a student must have had the subject Biology

in class 12,
5 | Course Learning Qutcomes (CLO) e The course covers essential techniques used in various
laboratories.

e [t trains the learner to work in the laboratories and R&D
sections of various industries.
Helpful for developing technological skills.
Students get exposed to various techniques and their
applications in separation and characterization of different
biological molecules.

6 Credit Value Theory - 4

7 Total Marks Max. Marks: 30+70 | Min. Passing Marks: 35

Part B — Content of the course

Total number of Lectures (In hours per week): 4 hours per week
Total Lectures : 45 hours

Unit Topic Number of
Lectures
I Bridging tradition and Science: Indian knowledge system in Biochemical techniques. 9

pH AND ITS MEASUREMENT:
Concept of acids, bases, pH and buffers: Definitions, Ionization of weak acids and
bases, Henderson-Hasselbalch equation, Biochemical buffers and their actions.
Preparation of common solutions based on molarity, normality and percent. Preparation
of buffers.
Measurement of pH: Glass and reference electrodes.
Activity:

1. Quiz through google form,

2. Seminar on importance of various physiological buffer
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I | CHROMATOGRAPHY:
General principle of chromatographic separation. Paper chromatography, Thin-layer
Chromatography.
Principle, Technique and applications of Ion-exchange chromatography, Molecular-
sieve chromatography, Affinity chromatography and HPLC.
Activity:

1. Poster showing uses of affinity chromatography

2. Working model of paper chromatography.

III | ELECTROPHORESIS AND CENTRIFUGATION:
Introduction, Principle and Types of Electrophoresis. Factors affecting the rate of
electrophoresis, Paper electrophoresis.
Gel electrophoresis: Technique and uses of agarose electrophoresis, PAGE and SDS-
PAGE.
Principle of Centrifugation, RCF and Factors affecting it, Ultracentrifugation and its
applications.
Activity:

1. Chart showing importance of centrifugation,

2. Powerpoint presentation on PAGE.

IV | SPECTROSCOPY:
Principle of Spectroscopy, Lambert-Beer’s Law and its limitations, Light absorption
and transmission, Extinction coefficient.
Basic design of photoelectric colorimeter and spectrophotometer, Applications of uv-
visible spectroscopic techniques.
Activity:

1. Group discussion on various types of spectroscopy

2. Flow chart on basic design of colorimeter.

V | RADIOACTIVITY:
Types of Isotopes, Synthesis of labeled compounds, units of radioactivity,
Measurement of radioactivity - Methods based upon Gas ionization, lonization
chamber. Autoradiography.
Isotopes commonly used in biochemical studies — 2P, *°S, *C and *H.
Biological hazards of radiation and safety measures in handling radioisotopes.
Activity:

1. Questionnaire on applications of radioisotopes

2. Poster on measurement of radioactivity.

Keywords: pH, chromatography, electrophoresis, centrifugation, spectroscopy, radioactivity.
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Part C — Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading:

1. Boyer, R.F., “Biochemistry Laboratory: Modern Theory and Techniques”, Boston, Mass: Prentice Hall,
2012, 6th ed., ISBN-13: 978-0-13-604302-7.

2. Plummer D. T., “An Introduction to Practical Biochemistry”, Tata McGraw Hill Education Pvt. Ltd.
(New Delhi), 1998, 3rd ed., ISBN: 13: 9780070994874 / ISBN:10: 0070994870.

3. Wilson K. and Walker J., “Principles and Techniques of Biochemistry and Molecular Biology”,
Cambridge University Press, 2010, 7th ed., ISBN 9780521516358.

4. Voet, D and Voet, J.C. “Biochemistry”, John Wiley and Sons, Inc, 2010, 4th Edition, ISBN: 978-0-
470-57095-1.

5. Robyt, J.F. and White, B.J.” Biochemical Techniques — Theory and Practice”, Brooks and Cole
Publishing Co., ISBN: 0-534-07944-X.

6. Holme, D.J. and Peck, H. “Analytical Biochemistry”, Longman Scientific and Technical ISBN: 0-562-
06694-8.

7. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1.

http://en.wikibooks.org/wiki/Biochemistry

2. https://nptel.ac.in

3. https://www.mphindigranthacademy.org

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 marks

Continuous Comprehensive Evaluation (CCE): 30 marks,
University Exam (UE): 70 marks

Internal Assessment: Class Test 15
Continuous Comprehensive Evaluation Assignment/Presentation 15
(CCE): 30 Total 30
tion (A) : F hort
Secwg( ) : Four Very Sho 04 x 02 = 08
Questions (50 Words Each)
External Assessment: Section (B) : Four short Questions
University Exam Section: 70 (20 O Words Each) 04 x 08 = 32
Time: 03:00 Hours - -
Section (C) : Two Long Questions 02 % 15 = 30
(500 Words Each)
Total 70
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Part A - Introduction

Program: Certificate

Class: B.Sc. Year: I Session: 2025-2026

Subject: Biochemistry

1 Course code
2 Course title Application of techniques in Biochemical Analysis
3 Course type (Core
Course/Elective/Generic Core course
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have had the subject Biology
in 12 Class.
5 Course Learning Outcomes | The students who complete this course:
(CLO) e Will obtain hands-on training in basic separation
techniques in biochemistry.
e Will gain expertise in the isolation, purification and
characterization of biomolecules and organelles.
6 Credit Value Practical - 2
7 Total Marks Max. Marks: 100 | Min. Passing Marks: 35
Part B — Content of the course
Total number of Lectures (In hours per week): 2 hours per week
Total Lectures : 30 hours
S.No. List of experiments Number of
Lectures
1. | Preparation of common reagents, acids and alkali of different 30 Hours
strengths/concentrations.
2. Titration curves for amino acids and determination of pK value.
3. | Preparation of biochemical buffers of different ionic strengths.
4. | Separation and quantification of amino acids by paper chromatography.
5. Separation of plant pigments by column chromatography using silica gel-G.
6. | Separation of lipids by TLC.
7. | Two-dimensional chromatography of amino acids.
8. | Electrophoretic separations.
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Demonstration of Polyacrylamide gel electrophoresis and SDS-PAGE of
proteins.

10.

Differential Centrifugation for organelle separation.

11.

Verification of Lambert-Beer’s Law.

12.

Colorimetric estimations of sugars, amino acids, proteins.

Keyword: pk, chromatography, electrophoresis, Lambert Beer’s Law, Colorimetric
estimation.

Part C — Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading:

1.

2.
3.

4.

Plummer D. T., “An Introduction to Practical Biochemistry”, Tata McGraw Hill Education Pvt. Ltd.
(New Delhi), 1998, 3rd ed., ISBN: 13: 9780070994874 / ISBN:10: 0070994870.

Jayaraman, J., “Laboratory manual in Biochemistry”, New Age International Publisher.

Rao B.S. and Deshpande, V., “Experimental Biochemistry”, [.K. International Pvt Ltd.

Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Total (100) = Internal Assessment (30) + External Assessment (70)

Internal Assessment Marks External Assessment Marks
Class Interaction / Quiz 10 Viva Voce on Practical 10
Attendance 05 Practical Record File 10
Assignments (Chart/ Model 15 Table work/ Experiments 50

Seminar/ Rural Service/
Technology Dissemination/
Report of Excursion/Lab
Visits/Survey/Industrial visit)

Total

30 70

Any remarks/suggestions:
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