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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 Basics of Biochemistry  

3 Course type (Core 
Course/Elective/Generic 

 
Core course (Minor 01) 

4 Pre-requisite (if any) To study this course, a student must have had the subject 
Biology in class 12th. 

5 Course Learning Outcomes (CLO) On successful completion of this course the students 
 Value the role of Biochemistry in Indian Knowledge 

System (IKS). 
 Are exposed to the importance of biological molecules 

and their role in maintenance of life. 
 Enthusiastically learn about DNA, RNA, vitamins and 

lipids and their importance in the biological system.  
 Get the insight of bio-molecular properties which can be 

used to carry out various studies.  
 Will be able to pursue research in any field as 

biomolecules are the basis of all research. 
6 Credit Value Theory - 3 
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 BIOCHEMISTRY IN THE INDIAN KNOWLEDGE SYSTEM: Significance of 

natural products, Environmental Knowledge, Diet and Nutrition, ancient knowledge of 
natural science, Contribution of B C Guha and Concept of Tvasta in biochemistry. 
CARBOHYDRATES: 
Applications and scope of Biochemistry. 
Structure of monosaccharides, stereoisomerism and optical isomerism of sugars, 
reactions of aldehyde and ketone groups, ring structure and anomeric forms, 
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mutarotation, reactions of sugars due to hydroxyl groups, important derivatives of 
monosaccharides.  
Structure, occurrence, and functions of important disaccharides and trisaccharides. 
Structure, occurrence and biological importance of polysaccharides (starch, glycogen, 
cellulose, chitin).  
Activity:  

1. Preparation of chart based on intake of carbohydrate in daily routine 
2. Group discussion on isomerism in carbohydrates. 

II LIPIDS:  
Definition and classification of Lipids. 
Fatty acids: Introduction, classification, nomenclature, structure, properties of saturated 
and unsaturated fatty acids, essential fatty acids.  
Triacylglycerols: Nomenclature, physical properties, chemical properties and 
characterization of fats- hydrolysis, saponification value, rancidity of fats, Reichert-
Meissl number and biological significance of fats; reaction of glycerol.  
Phospholipids: Properties and functions of Glycerophospholipids (lecithins, 
lysolecithins, cephalins, phosphatidylserine, phosphatidylinositol, plasmalogens), 
Sphingomyelins.  
Glycolipids: cerebrosides, gangliosides. 
Activity:  

1. Flow chart explaining characterization of fat  
2. Model showing incorporation of phospholipid in plasma membrane 

9 

III AMINO ACIDS AND PROTEINS: 
Amino acids: Classification and structures, zwitterions, physical and chemical 
properties. 
Peptides: Peptide bond and its formation, determination of the amino acid sequence of 
a polypeptide chain, specific chemical and enzymatic cleavage of polypeptide chain 
and separation of peptides. 
Proteins: Introduction, classification based on solubility, shape, compositions and 
function; the behavior of proteins in solutions, salting in and salting out of proteins. 
Levels of organization in protein structure: Primary structure of proteins, secondary 
structure (Alpha- helix and Beta-pleated sheets), tertiary structure and quaternary 
structure; Denaturation and renaturation of proteins.  
Activity:  

1. Quiz using google form 
2. Poster showing level of organization in protein 

9 

IV NUCLEIC ACID:  9 



 
 
                                                                  
 

( C e n t r a l  B O S  i n  B i o c h e m i s t r y )
 

3 

Nature of genetic material, Evidence that DNA is the genetic material.
Composition of RNA and DNA, generalized structural plan of nucleic acids, other 
functions of nucleotides - source of energy, component of coenzymes and second 
messengers.  
Features of DNA double helix, Denaturation and annealing of DNA. 
Structure and roles of different types of RNA. 
Activity:  

1. 3D model of DNA  
2. Questionnaire regarding functions of nucleotides 

V PORPHYRINS AND VITAMINS: 
Porphyrins:  Porphyrin nucleus and classification of porphyrins; Important 
metalloporphyrins occurring in nature.  
Vitamins: Brief introduction of vitamins, Structure and biological role of water soluble 
and fat-soluble vitamins. 
Activity:  

1. Comparative chart of functions of fat- and water-soluble vitamin,  
2. Street play to explain sources of vitamins 

9 

Keywords: Carbohydrates, lipids, amino acids, proteins, nucleic acid, porphyrin, vitamin. 
Part C  Learning Resources 

Text Books, Reference Books, Other resources 
Suggested Reading: 

1.  D.K. Print World Ltd; First Edition (15 October 

2005) ISBN-9788124603369 
2. -

2017); Motilal Banarsidass, ISBN:  8120818393 
3. 

Orientalia; 9th Edition (1 April 2005), ISBN:  8176370126 
4. 

Ed., ISBN- (e book) 9781133106296, P book -1133106293 
5. - (e book) 

100805330666, P book -139780805330663 
6.  
7.  
8. -Liss, 7th 

Edition, ISBN- (e book) 9780470281734 
9. - (e 

book) 9780470570951 
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10. - (e book) 
9788131249406 

11. 
5th Edition, ISBN- (e book) 9781464109621, P Books 1464109621 

12. - (e 
book) 9780471661795, P Books 0471661791 

13. - (e book) 
9780123997630, P Books 0123997631 

14. 
ISBN- (e book) 9789384266639. 

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

16. Trivedi C P. Vedic Cell Biology with Life Energy & Rebirth Publisher. Parimal Publication Pvt. Ltd. 
ISBN 9788171102976 

Suggested equivalent online courses: 
1. http://www.britannica.com 
2. http://en.wikibooks.org/wiki/Biochemistry 
3. https://nptel.ac.in 
4. 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:  
Continuous Comprehensive Evaluation 
(CCE): 30 

Class Test 15 
Assignment/Presentation 15 

Total 30 

External Assessment: 
University Exam Section: 70 
Time: 03:00 Hours 

Section (A) : Four Very Short 
Questions (50 Words Each) 

04 × 02 = 08 

Section (B) : Four short Questions 
(200 Words Each) 

04 × 08 = 32 

Section (C) : Two Long Questions 
(500 Words Each) 

02 × 15 = 30 

Total 70 
Any remarks/suggestions: 
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Part A - Introduction 
Program: Certificate course Class: B.Sc.  Year: I Session: 2025-2026 

Subject: Biochemistry 
1 Course code  
2 Course title Biomolecular Analysis  
3 Course type (Core 

Course/Elective/Generic 
 

Core course  

4 Pre-requisite (if any) To study this course, a student must have had the subject 
Biology in 12th Class. 

5 Course Learning Outcomes 
(CLO) 

The students who complete this course: 
 Understands good laboratory practices, Safety & 

Precautions. 
 Will acquire proficiency in preparation of laboratory 

solutions, reagents, use of glassware, and qualitative 
analysis of biomolecules.  

 Learn the principles, theory & calculations for each 
experiment. 

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 Number: 30 hours 

S. No. Suggested List of experiments Number of 
Lectures 

1.  Introduction to Biochemistry Lab. Safety aspects in Biochemical 
Laboratory. 

30 hrs 

2.  Calibration of instruments & volumetric glassware (burette, pipette etc.). 

3.  Preparation of distilled water in laboratory. 

4.  Biochemical reagent preparations for various solutions with respect to 
different Normality, Molarity, % Solutions (W/V), (V/V). 

5.  Preparation of buffer and its pH determination. 
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6. Determination of pKa of acetic acid and glycine.

7.  Qualitative tests for carbohydrates and microscopic examination of 
osazones. 

8.  Qualitative tests for amino acids, proteins and nucleic acids. 

9.  Quantitative estimation of sugars and proteins. 

10.  Estimation of vitamin C. 

Keyword: Calibrations of instruments and volumetric glassware, normality, molarity, 
qualitative test for biomolecules, chromatographic separations. 

 

Part C  Learning Resources 
Text Books, Reference Books, Other resources 

Suggested Reading: 
1. Plummer T., Introduction to Practical Biochemistry, Publication:  Mc Graw Hill Education, ISBN e- 

book 9780070994874 
2. Geetha Damodaran K, Practical Biochemistry II edition, Jaypee Brothers Medical Publishers. ISBN 

e- book 9789351529941 
3. Litwalk G., Experimental Biochemistry, A Laboratory Manual, Publishers: John Wiley and Sons, 

ISBN e- book 9780471541202,0471541206 
4. Rajendran Soundravally, Biochemistry practical Manual Publishers: Elsevier India, ISBN e- book 

9788131253519 
5. KAUSHIK G.G. Practical Manual of Biochemistry, CBS Publishers and Distributors, 2020 
6. 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 Seminar/ 
Rural Service/ Technology 
Dissemination/ Report of Excursion/Lab 
Visits/Survey/Industrial visit) 

15 Table work/ Experiments 50 

Total 30  70 
Any remarks/suggestions: 
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