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BSC (HONS.) BIOCHEMISTRY 

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 
Course title 
& Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

 
Metabolism 
of Lipids 
 

 
04 

 
02 

 
- 

 
02 

 

Class XII 
with 

Science 

 
- 

 
Learning Objectives   
 
 The aim of this course is to give students an exhaustive understanding of lipid 
metabolism, enzymes involved in various catabolic and anabolic pathways of lipids, and their 
regulation. The course will also discuss the significance of such pathways in the context of 
metabolic disorders. 
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Explain the concepts of metabolism of lipids, characteristics of metabolic pathways and 

strategies used to study these pathways.  
• Apply the knowledge of various catabolic and anabolic pathways in lipid metabolism 

and their regulation.  
• Describe the diseases caused by defects in metabolism with emphasis on metabolic 

control.  
 
SYLLABUS OF DSC-7 
 
2.2  Course Contents  
 
Theory 
 
Credits: 2        Total weeks : 15 
 
Unit 1. Digestion absorption and transport of lipids  (2 weeks) 
 
Digestion and absorption of lipids, Structure, classification and biogenesis of lipoproteins, 
Endogenous and exogenous pathways, Lipoprotein cycle. 
 
Unit 2.  Degradation of lipids                                           (5 weeks) 
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Fatty acid oxidation: Activation of fatty acids, transport to mitochondria, β oxidation of 
saturated, unsaturated, odd and branched chain fatty acids, regulation of fatty acid oxidation, 
peroxisomal β oxidation, ω oxidation and α oxidation. Ketone-body synthesis and utilization 
and its regulation. Ketone body metabolism in diabetes and starvation. 
 
Unit 3. Synthesis of lipids              (6 weeks) 
 
Transport of mitochondrial Acetyl groups to cytosol, Fatty acyl synthase complex, Synthesis 
of saturated and unsaturated fatty acids, Regulation of fatty acid metabolism.   Fatty acid 
elongation systems, role of mixed function oxidases in fatty acid desaturation.   Synthesis of 
triacylglycerol, glycerophospholipids and sphingolipids.  
 
Unit 4.  Cholesterol metabolism            (2 weeks) 
 
Biosynthesis of cholesterol and its regulation. Fates of cholesterol, cholesterol transport. 
Familial Hypercholesterolemia, Dyslipidemia, and atherosclerosis. 
 
2.3  Practical: 
   
Credit: 2                                        Total weeks:  15
   
1. Isolation of lipids and determination of phospholipid/ cholesterol ratio from egg yolk  
2. Separation of Phospholipids by TLC 
3. Estimation of Ketone bodies in blood/urine 
4. Total Cholesterol estimation and HDL-Cholesterol estimation 
5. Triglyceride estimation and lipid profile 
6. Case studies: Obesity, Dyslipidaemia, Metabolic syndrome, Fasting, Ketosis 
 
2.4 Essential readings: 
 
1. Nelson, D.L., Cox, M.M. (2021). Lehninger: Principles of Biochemistry (8 P

th
P ed.). New 

York, WH: Freeman and Company. ISBN-10 :   1319381499-NBSI 13 :   978-
1319381493 

2. Devlin, T.M. (2011). Textbook of Biochemistry with Clinical Correlations (7 P

th
P ed.). 

New York, John Wiley & Sons, Inc. ISBN:978-0-470-28173-4.  
3. Voet, D., Voet. J. G. (2013). Biochemistry (4P

th
P ed.). New Jersey, John Wiley & Sons 

Asia Pvt. Ltd. ISBN:978-1-11809244-6. 
 

Suggested readings: 
 
1. Stryer, L., Berg, J., Tymoczko, J., Gatto, G. (2019). Biochemistry (9P

th
P ed.). New York, 

WH: Freeman ISBN-13: 9781319114671   
2. Denise R Ferrier (2018) Lippincott Illustrated Reviews Biochemistry, 7 P

th
P Edition 

Publisher. Wolter Kluwer; ISBN-10. 8184739141. 
 
3. Teaching Learning Process and Assessment Methods  
 
Facilitating the Achievement of Course Learning Outcomes** 
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Unit 
No.  

Course Learning 
Outcomes  

Teaching and 
Learning Activity 

Assessment Tasks 
 

I Students will be introduced 
to digestion absorption. 
They will gain conceptual 
clarity on functions of 
lipoproteins and transport 
of lipids 

Teaching will be 
conducted both 
through black board 
mode and power point 
presentations.  

Students will be given 
questions that are application 
based and require analytical 
skills. Quizzes will be held to 
gauge their conceptual 
understanding. 

II Students will gain insight 
into the mechanism of 
breakdown of fats to derive 
energy. They will be able 
to appreciate the 
importance of ketone 
bodies as alternate fuel. 

Classical chalk and 
board teaching, oral 
discussions and power 
point presentation 
whenever needed.  
They will practically 
isolate lipids from egg 
yolk and analyze the 
components by TLC 

Students will be asked to 
analyse case studies.   
Practical related oral 
questions will be asked. 

III The pathway of synthesis 
of fatty acid and the 
concept of multienzyme 
complex will be introduced 
to the students. 
 

Teaching will be 
conducted both 
through black board 
mode and power point 
presentation mode.  
Analysis of blood 
samples will be 
performed to assess 
the   lipid profile. 

Regular class question-
answer sessions. Internal 
assessment tests will be 
conducted. Discussions using 
case studies will be 
conducted. 

IV Gain understanding 
regarding the importance 
of cholesterol, its 
biosynthesis and transport. 
Students will be able to 
appreciate the regulation of 
cholesterol metabolism by 
studying diseases arising 
from dysregulation 

Teaching will be 
conducted through 
black board and power 
point presentation. 
Useful video clips will 
be shown for better 
clarity.  

Regular oral evaluation will 
be done. Internal assessment 
tests will be conducted  

(**Assessment tasks enlisted here are indicative in nature) 
 
 
4.  Keywords  
 
 Lipids, Lipoproteins, triacylglycerol, Fatty acid oxidation, multienzyme complex, 
desaturases, ketone bodies, cholesterol 
  

EC(1264)-03.02.2023
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DSC-8 : BIOENERGETICS 
 

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 
Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite 
of the 
course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

 
Bioenergetics 
 

 
04 

 
02 

 
- 

 
02 

 

Class XII 
with 

Science 

 
- 

 
Learning Objectives   
 
 The objective of the course is to provide students with the basic understanding of 
thermodynamic principles, bioenergetics and the roles of high energy compounds in 
metabolism. The course will also provide an understanding of the biological oxidation 
reduction reactions. The course will introduce students to the detailed molecular mechanisms 
of oxidative phosphorylation and structural as well as functional aspects of ATP synthase. 
The course will provide an in-depth knowledge of photophosphorylation.  
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Describe the basic tenets of thermodynamics and energy transformations that are taking 

place in the cell 
• Explain the biological oxidation-reduction reactions and the mechanisms of electron 

transfer by electron carriers. 
• Appreciate the concept of chemiosmotic theory and the mechanism of oxidative 

phosphorylation and ATP synthesis.  
• Elaborate the basic mechanisms photophosphorylation in plants and microbes.  
 
 
 
  

EC(1264)-03.02.2023
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SYLLABUS OF DSC-8 
 

B.Sc. (HONOURS) BIOCHEMISTRY (NEP STRUCTURE) 
BCH-DSC-302: BIOENERGETICS  

Semester – III 
 
 
 
2.2  Course contents 
 
Theory 
 
Credits: 2                                                                                                        Total weeks : 15  
 
Unit I: Principles of Thermodynamics                                                                     (3 weeks) 
 
Laws of thermodynamics, Thermodynamic quantities: Gibbs free energy, enthalpy, entropy, 
Free energy change. Standard free energy change, equilibrium constant, actual free energy 
change, coupled reactions, energy charge, phosphorylation potential, ATP cycle. Chemical 
basis of high standard free energy change of hydrolysis of ATP, phosphoenolpyruvate, 1,3 
bisphosphoglycerate, phosphocreatine and thioesters. Bioluminescence. 
 
Unit II: Biological Oxidation-reductions                                                        (2 weeks) 
 
Redox reactions, reduction potentials, standard reduction potential and its relationship with 
standard free energy change, Nernst equation. Universal electron carriers-NADH and 
FADH2

 
.  

Unit III: Oxidative phosphorylation                                                                        (5 weeks) 
 
Mitochondria as the site of oxidative phosphorylation, electron carriers in mitochondria, 
structural and functional organization of the mitochondrial respiratory chain, proton motive 
force, chemiosmotic hypothesis, inhibitors and uncouplers of mitochondrial electron transport 
chain. Structure of FoF1 ATP synthase and mechanism of ATP synthesis. Shuttle systems in 
mitochondria: Malate-aspartate and Glycerol 3-phosphate. Regulation of oxidative 
phosphorylation. ROS production and antioxidant mechanisms. Thermogenesis Alternative 
respiratory pathways in plants.  
 
Unit VI: Photophosphorylation                                                                                 (5 weeks) 
  
Harvesting light energy. General features of photophosphorylation, historical background and 
Hill’s reaction. Role of photosynthetic pigments and light harvesting systems in plants and 
microbes. Photophosphorylation in purple and Green sulfur bacteria. Photophosphorylation in 
plants. Molecular architecture of Photosystem I and Photosystem II. The Z-scheme of 
photosynthetic electron flow. Oxygen evolving complex, cyclic photophosphorylation and its 
significance, ATP synthesis by photophosphorylation, efficiency of photophosphorylation, 
Bacteriorhodopsin. 
 
 

EC(1264)-03.02.2023
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2.3  Practical: 
 
Credits: 2                                                                                                        Total weeks : 15  
 
1.  Study the photosynthetic O2

2.  Isolation of chloroplast from spinach leaves.  
 evolution in hydrilla plant.  

3.  Estimation of chlorophyll content.  
3.  Study the Hill reaction by using artificial electron acceptor.  
4.  Estimation of the activity of PS-II.  
5.  Separation of photosynthetic pigments by TLC.  
6.  Isolation of mitochondria from liver and assay of mitochondrial marker enzyme SDH. 
 
2.4  Essential readings: 
  
1. Nelson, D.L., Cox, M.M. (2021). Lehninger: Principles of Biochemistry (8th

2. Berg, J.M., Tymoczko, J.L., Gatto G.J., Stryer L. (2019) W.H: Freeman and Company, 
ISBN:10: 1319114679, ISBN:13:978-1319114671 

ed.). New 
York, WH: Freeman and Company. ISBN: 13: 978-1319381493 / ISBN-
10:1319381499. 

3. Garret, R.H., Grisham, C.M. (2016). Biochemistry (6th

 

ed.). Boston, Cengage Learning. 
ISBN-10: 1305577205, ISBN-13: 978-1305577205 

Suggested readings: 
 
1. Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H., Martin, 

K.C., Yaffe, M., Amon, A. (2021). Molecular Cell Biology (9th

2. Voet, D., Voet. J. G. (2013). Biochemistry (4

 ed.). New York, WH: 
Freeman & Company. ISBN-13: 978-1319208523, ISBN-10:1319208525.  

th

 

 ed.). New Jersey, John Wiley & Sons 
Asia Pvt. Ltd. ISBN : 978-1-11809244-6. 

 
3.      Teaching Learning Process and Assessment Methods 
 
Facilitating the Achievement of Course Learning Outcomes** 

Unit 
No 

Course Learning 
Outcomes 

Teaching and Learning 
Activity 

Assessment Tasks 

I Students will understand 
the basic principles of 
thermodynamics, meaning 
of standard free energy 
changes of reactions  
 

Traditional chalk & board 
method with powerpoint 
presentations. Numerical 
problems relating to free 
energy change, entropy, 
etc., to be done in class 

Post lecture students will 
be given home assignments 
to enhance their learning 
and for assimilation of 
concepts. Prelecture quiz to 
evaluate students 
understanding of previous 
lecture.  

EC(1264)-03.02.2023



8 
 

II Students will learn about 
redox reactions, reduction 
potentials, standard 
reduction potential and its 
relationship with standard 
free energy change 

Powerpoint presentations; 
Teaching using chalk and 
board; Oral discussion 
sessions in the class 

 
Students will be given 
home assignments to 
enhance their learning and 
for assimilation of concepts 

III Understand the concept of 
chemiosmotic theory and 
the mechanism of 
oxidative phosphorylation 
and ATP synthesis 

Numerical problems 
relating to standard redox 
potential, proton motive 
force done in class 
 

Students will be given 
home assignments to 
enhance their learning and 
for assimilation of 
concepts.  

IV Understand the basic 
mechanisms of photo 
phosphorylation in plants 
and microbes 

Traditional chalk & board 
method with powerpoint 
presentations. Numerical 
problems relating to photo 
phosphorylation 
efficiency  

Post lecture students will 
be given home assignments 
to enhance their learning 
and for assimilation of 
concepts 

(**Assessment tasks enlisted here are indicative in nature) 
 
4.  Keywords 
 
 Thermodynamics, free energy, oxidative phosphorylation, ATP synthase, 
photophosphorylation 
 
  

EC(1264)-03.02.2023
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DSC-9: MEMBRANE BIOLOGY 
 

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 
 
Course 
title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

 
Membrane 
Biology 
 

 
04 

 
02 

 
- 

 
02 

 

Class XII 
with 

Science 

 
- 

 
Learning Objectives   
 
 The objective of the course is to provide students with the basic understanding of 
membrane composition, structure-function relationship and properties of membranes. The 
course will also provide an understanding of the various types of membrane transporters and 
their molecular mechanisms. This course also provides understanding of molecular 
mechanisms involved in vesicular transport processes and membrane fusion. 
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Explain the general composition and structure of biomembranes. 
• Describe the basic properties of membranes such as membrane fluidity. 

  • Elaborate various types of membrane transport mechanisms. 
  • Apply the knowledge gained about the molecular mechanism of vesicular transport 

and membrane fusion to understand the functioning of cells. 
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SYLLABUS OF DSC-9 
 

B.Sc. (HONOURS) BIOCHEMISTRY (NEP STRUCTURE) 
BCH-DSC-303: MEMBRANE BIOLOGY  

Semester – III 
 
2.2  Course Contents  
 
Theory 
 
Credits: 2          Total weeks : 15 
 
Unit I: Membrane composition and structure                                                        (5 
weeks) 
 
Composition of membranes: Lipids -Phospholipids, Glycolipids, sterols; Proteins - 
Peripheral Proteins, Integral Membrane Proteins and Lipid-Anchored proteins, and 
carbohydrates. 
 
Historical background and various membrane models. Overview of membrane functions. 
 
Comparison of the composition of various cellular and subcellular membranes. Lateral and 
transverse asymmetry in membranes. Role of Flippase, Floppase and Scramblase. 
  
Model systems to study membranes - Lipid Monolayers, Planar Bilayer and Liposome, and 
their application. Polymorphic Lipid-Water Systems. The various determinants of 
polymorphic phases: CMC, lipid shape, critical packing parameter. 
 
Unit II: Membrane dynamics                                                                                (2.5 
weeks) 
 
Membrane fluidity: lateral, transverse and rotational motion of lipids and proteins. Factors 
affecting membrane fluidity- composition, barriers (tight junctions), cytoskeleton 
interactions, 
microdomains – rafts, caveolae. Fence and gate model. Study of RBC membrane 
architecture. 
Homeoviscous Adaptation. Techniques to study membrane dynamics: FRAP, TNBS, SPT. 
 
Unit III: Membrane transport                                                                               (4.5 
weeks) 
 
Thermodynamics of transport. Simple diffusion and facilitated diffusion. Passive transport 
glucose transporter and anion transporter. Primary active transporters- P-type ATPases, V-
type ATPases, F-type ATPases. Secondary active transporters - lactose permease, Na+ -
glucose symporter. ABC family of transporters – MDR and CFTR. Group translocation and 
bacteriorhodopsin. Ion channels: voltage-gated ion channels (Na+ and K+ channel) and 
ligand-gated ion channels (acetylcholine receptor), and aquaporins. Ionophores: 
valinomycin, gramicidin. Relationship of membrane transport and diseases. 
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Unit IV: Vesicular transport and membrane fusion                                             (3 weeks) 
 
Vesicular transport. Vesicles, Clathrin-Coated Vesicles and COP-Coated Vesicles (COPI 
and COPII). Molecular Mechanism of Vesicular Transport. Membrane Fusion (dynamin 
protein, Rab proteins, NSF/ SNAP complex, SNARE proteins).   Receptor Mediated 
Endocytosis: LDL, Transferrin 
 
2.3 Practical: 
 
Credit: 2                 Total weeks : 15 
 
1. Effect of lipid composition on the permeability of a lipid monolayer. 
2. Isolation of membrane phospholipids and separation by TLC. 
3. Effect of temperature, pH, detergents, and ionic strength on Tonoplast membrane of 

beetroot. 
4. Determination of CMC of detergents, neutral and ionic 
5. Preparation of RBC ghost cell. 
6. Separation of RBC membrane proteins by SDS-PAGE. 
7. Demonstration of Histidine uptake from the intestinal membrane. 
 
2.4  Essential readings: 
 
1. Garret, R.H., Grisham, C.M. (2016). Biochemistry (6th

2. Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H., Martin, 
K.C., Yaffe, M., Amon, A. (2021). Molecular Cell Biology (9

ed.). Boston, Cengage Learning. 
ISBN-10: 1305577205, ISBN-13: 978-1305577205 

th

3. Nelson, D.L., Cox, M.M. (2021). Lehninger: Principles of Biochemistry (8

ed.). New York, WH: 
Freeman & Company. ISBN-13: 978-1319208523, ISBN-10:1319208525. 

th

4. Voet, D., Voet. J. G. (2013). Biochemistry (4

ed.). New 
York, WH: Freeman and Company. ISBN: 13: 978-1319381493 / ISBN-
10:1319381499. 

th

5. Wardhan, R., Mudgal, P. (2017). Text Book on Membrane Biology (1

ed.). New Jersey, John Wiley & Sons 
Asia Pvt. Ltd. ISBN: 978-1-11809244-6. 

st

 

ed.). 
Singapore, Springer. ISBN-10: 9811071004, ISBN-13: 978-9811071003 
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3.  Teaching Learning Process and Assessment Methods 
 
Facilitating the Achievement of Course Learning Outcomes** 
 

Unit 
No. 

Course Learning Outcomes Teaching and 
Learning Activity 

Assessment Tasks 
  

I Students will learn 
about general composition and 
structure of biomembranes. 
They would study various 
membrane model systems and 
their application. Learn about 
lipid shapes and Polymorphic 
Lipid-Water Systems. 

Teaching will be 
conducted both through 
black board mode and 
power point 
presentation mode. 
Students would also 
learn concepts by 
conducting lab 
practicals. 

Students will be given 
questions that are 
application based and 
require analytical skills. 
Quizzes will be held to 
gauge their conceptual 
understanding. 
Lab skills will be tested. 

II Students would learn about 
membrane dynamics and 
various techniques used to study 
membrane dynamics.  

Teaching will be 
conducted both through 
black board mode and 
power point 
presentation mode. 
Students would also 
learn concepts and 
techniques by 
conducting lab 
practicals. 

Students will be given 
questions that are 
application based and 
require analytical skills. 
Quizzes will be held to 
gauge their conceptual 
understanding. 
Lab skills will be tested. 

III Students would have knowledge 
about the various types of 
membrane transport 
mechanisms. 

Teaching will be 
conducted both through 
black board mode and 
power point 
presentation mode. 
Students would also 
learn concepts and 
techniques by 
conducting lab 
practicals. 

Students will be given 
questions that are 
application based and 
require analytical skills. 
Quizzes will be held to 
gauge their conceptual 
understanding. 
Lab skills will be tested. 



13 
 

IV Learn about molecular 
mechanisms of vesicular 
transport and membrane fusion. 

Teaching will be 
conducted both through 
black board mode and 
power point 
presentation mode. 
Students would also 
learn concepts and 
techniques by 
conducting lab 
practicals. 

Students will be given 
questions that are 
application based and 
require analytical skills. 
Quizzes will be held to 
gauge their conceptual 
understanding. 
Lab skills will be tested. 

(**Assessment tasks enlisted here are indicative in nature) 
4. Keywords:  
 
 Membrane structure composition, membrane fluidity, membrane transport, vesicles, 
membrane fusion 
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credit distribution, Eligibility and Pre-requisites of the Course 

COMMON POOL OF DISCIPLINE SPECIFIC ELECTIVES (DSEs) 
 

 
Course title & 
Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-
requisite of 
the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

 
Environmental 
Biochemistry 
 

 
04 

 
02 

 
- 

 
02 

Class XII 
with 

Science 

 
- 

 
Learning Objectives   
 
 This course will provide understanding of environment around and which pollutants are 
of concern to us.  It will provide knowledge of sustainability and methods which can help to 
improve the sustainability.  It will also make students understand how toxicity can be 
monitored in our body and how our body copes to detoxify its internal system.  It will also 
introduce methods which can be used to monitor the pollutants in various samples. 
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Describe various components of the environment. 
• Evaluate the local and global scale of environmental problem. 
• Explain the biological, chemical and physical processes relevant to environmental 

problems. 
• Apply the hands on experience of some quantitative and qualitative research tools 

gained to assess and analyse the environmental problems 
 
 
2.1  Course Contents 
 
Theory 
 
Credits: 2          Total weeks : 15 
 
Unit 1: Introduction to Environment and the Pollutants                             (4.5 weeks) 
 
Components of Environment - Atmosphere, Hydrosphere, Lithosphere and Biosphere. Global 
Warming and Climate change. Ozone depletion.  Normal Chemistry of - Air, Water, Soil. 
Environmental Toxins-Physical Pollutants- Noise, Light and Radiation and Air Pollutants- 
Carbon Monoxide, Lead, Nitrogen Oxides, Ozone, Particulate Matter, Sulphur Dioxide, 

DISCIPLINE SPECIFIC ELECTIVE (DSE-1) 
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Methane Volatile Organic Chemicals (VOC); Water Pollutants - Volatile Organic Chemicals 
(VOC), Heavy Metals, Insecticides, Herbicides/ Endocrine Disruptors; Soil Pollutants- 
Heavy metals, Herbicides/pesticides, Polyaromatic Carbon (PAH), Microplastics; Source, 
Effect and Impact on Flora, Fauna including Human Beings. Definition of Terminologies: 
Air Quality Index (AQI) Suspended Particulate matter (SPM), Water Quality Index (WQI), 
Air Pollution Tolerance Index (APTI), Anticipated Performance Index (API). 
  
Unit 2: Environment and Xenobiotics                                  (3.5 weeks) 
 
Understanding the principle of Toxicity. Concept of Dose and Response (LD50). Process of 
Bioaccumulation, Bioaugmentation and Biotransformation.  Impact of pollutants on human 
health Mammalian Detoxification by Liver to Organic Chemicals (Heavy Metals, Endocrine 
Disruptors, Microplastics).  
 
Unit 3: Sustainability and its Enhancement                                     (4 weeks) 
 
Concept of Sustainability and Enhancement of Sustainability, Waste Management (Refuse, 
Reduce, Reuse and Recycle), Sewage treatment and Industrial effluents (tanning and 
electroplating), Bioremediation- Introduction and Types of Bioremediations- 
Phytoremediation, Microbial Bioremediation, In-situ Remediation, Ex-situ Remediation. 
 
Unit 4: Techniques to Analyse Pollutants                            (3 weeks) 
 
Determination of pollutants in soil, water, air, blood by following Analytical Techniques: 
Flame Photometer; Atomic Absorption Spectroscopy (AAS); Inductive Coupled Plasma (ICP 
-OES & MS); Gas Liquid Chromatography (GC-MS); Ion Chromatography; High 
Performance Liquid Chromatography (HPLC); UV spectrophotometer; Biosensors and its 
application in pollution detection; Metagenomics. 
 
2.3  Practical: 
  
Credits: 2                   Total weeks : 15 
 
1. Evaluating APTI and API of Herbs/Shrubs/Trees 
2. Evaluating seasonal variations of AQI and SPM 
3. Evaluating C/N/P/K content of soil by Spectrophotometry/Titrimetric method 
4. Detecting Microbial Contamination of water  
5. Composting of waste (Leaf/Kitchen Waste/Cow dung) and Detecting Maturity by pH 

and Electric conductivity (EC) content changes 
6. Studying Enzymatic Activity (amylase/urease) in the soil sample due to microbial 

activity 
7. Student Environment Projects. 
 
2.4   Essential readings: 
  
• Basic Concepts on Environmental Chemistry by Des. W. Conwell (2005) 2nd

• Environmental Chemistry by Stanley E Manahan, 11

 edition, 
CRC press, ISBN 9781498770484 

th Edition, Taylor and 
Francis,2022, ISBN 9780367560546 
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• Biodegradation and Bioremediation by Alexander Martin, 2nd

• Fundamentals of Ecology author Eugene Odum, Cary W. Barrett, 5

 Edition, Academic Press, 
ISBN 978-0-12-049861-8  

th

• Environment and Ecology author P.D. Sharma, 12

 edition Cengage 
learning India. ISBN 9788131500200 

th

 

 Edition, Rastogi Publication. ISBN 
978-93-5078-068-8 

3. Teaching Learning Process and Assessment Methods  
 
Facilitating the Achievement of Course Learning Outcomes**  
 
Unit 
No 

Learning Outcome Teaching Methods Assessment Method 

I Student will be introduced 
to various components of 
environment and basic 
composition of air, soil, 
water and its pollution. 
They will become aware of 
environment toxins and 
their effect on living 
communities. They will 
also be introduced to the 
standard terms used for 
identification of quality of 
air, water and plants 

By chalk and board 
explanations, Power 
point presentations. 
Visualisation of Videos.  
Collecting News Paper 
Cuttings and Small 
Research Project.  
Getting soil and water of 
campus tested and 
discussing the results  

Through assignments, 
MCQs, Power Point 
Presentation. Make report 
of the research projects. 

II Students will become 
aware of ways to protect 
the environment for 
benefit of future 
generation. They will 
understand the concept of 
waste management with 
the goal of zero discharge 
of waste. They 
will become aware of 
different methods used to 
eradicate pollution using 
plants and microbes. 

By chalk and board 
explanations, Power 
point presentations. 
Visualisation of Videos.  
Collecting News Paper 
Cuttings and Small 
Research Project. 
Undertake waste 
management on campus.  
Study polluting ability of 
trees on campus 

Through assignments, 
MCQs, Power Point 
Presentation. Make report 
of the research projects. 

III Student will know the 
concept of xenobiotics and 
how living systems 
contribute to magnification 
of pollutants. They will 
understand how toxins 
affect the human system 
and ways by which human 
physiology and 
biochemistry takes care of 
toxins 

By chalk and board 
explanations, Power 
point presentations. 
Visualisation of Videos.  
Collecting News Paper 
Cuttings and Small 
Research Project 

Through assignments, 
MCQs, Power Point 
Presentation. Make report 
of the research projects. 
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IV Students will learn 
principles of various 
traditional and modern 
analytical techniques for 
assessment of pollutants in 
air, water and soil. They 
will understand the 
interdisciplinary approach 
of electronics and 
biological science for 
detection of pollutants 
through biosensors and 
quality of microbiome 
present around. 

By chalk and board 
explanations, Power 
point presentations. 
Visualisation of Videos.  
Collecting News Paper 
Cuttings and Small 
Research Project.  
Undertaking Practicals in 
these areas 

Through assignments, 
MCQs, Power Point 
Presentation. Make report 
of the research projects. 

(**Assessment tasks enlisted here are indicative in nature) 
 
4.  Keywords 
 
 Environment, Climate Change, ozone depletion, Waste Management, Bioremediation, 
Toxicity, Bioaccumulation, Bioaugmentation, Biotransformation, Detoxification, Biosensors. 
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Credit distribution, Eligibility and Pre-requisites of the Course 
 
Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 
 
Biochemical 
Applications 
in Forensic 
Sciences 

 
04 

 
02 

 
- 

 
02 

Class XII 
with 

Science 

 
- 

 
Learning Objectives   
 

The course aims to provide an understanding of the applications of biochemistry in 
forensic sciences through analysis of evidence, which will help students develop analytical 
and problem-solving skills for real life situations. With a background of the DSC of 
Biochemistry, the students get an insight into a major area of application of Modern Biology. 
The course will keep abreast with all recent developments and emerging trends in forensic 
science like DNA fingerprinting, brain mapping and facial reconstruction; thus, helping 
interested students take up forensic science as a future course of study. 
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Describe the fundamental concepts and principles of forensic science and their 

significance.  
• Explain how a forensic investigation is initiated through preservation of evidences, as 

well as chemical, physical and biological methods of their analysis  
• Identity an individual by document evaluation, fingerprints, footprints and DNA 

analysis and identify the accurate age, sex and identity of an individual and identify 
time and cause of death in a forensic investigation.   

• Explain the importance of precision, reproducibility and accuracy in identification of a 
biological sample.  

• Elaborate the methods used to analyze samples for drug testing, ink and stain testing 
and document and handwriting verification.  

• Describe the physiology and biochemistry behind tests like Narco Analysis, 
polygraphy, lie detection and facial reconstruction.  

• Apply the knowledge gained from hands-on-experience in some of the basic 
biochemical processes involved in forensic investigation.  

 
 
 

DISCIPLINE SPECIFIC ELECTIVE (DSE-2) 
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2.2  Course Contents 
 
Theory 
 
Credit: 2               Total weeks: 15
  
Unit I: Introduction to forensic science and application of biological sciences to forensic 
investigation         (5 weeks) 
 
History and Development of Forensic Science, Biochemical analysis of various biological 
evidences: blood, semen, viscera, bite marks, and hair. Establishment of identity of 
individuals:  fingerprints, footprints, blood and DNA. Anthropology – skeletal remains, 
Odontology. Time of death - rigor mortis, liver mortis, algor mortis, forensic entomology. 
Biochemical basis for determination of cause of death. case studies 
 
Unit II: Application of chemical sciences to forensic investigation                (3 weeks) 
 
Detection of drugs of abuse and narcotics in biological samples, Toxicological examination 
of viscera, detection of petroleum products and food adulteration. Analysis of inks and their 
use in questioned document identification. Blood spatter analysis, Case studies 
 
Unit III: DNA Fingerprinting                 (3 weeks) 
 
Introduction to DNA-and source of DNA in Forensic case work, Techniques of DNA 
fingerprinting-RFLP, STR, PCR, DNA fingerprinting in paternity disputes, mass disaster and 
other forensic case work, studying kinship by DNA profiling: Related individuals have 
similar DNA profiles, DNA profiling and the remains of the Romanovs. Sex identification by 
DNA analysis: PCRs directed at Y chromosome-specific sequences, Amelogenin gene 
typing.   Case studies  
 
Unit IV: Recent advances in forensics                (4 weeks) 
 
Narco analysis: theory, forensic significance, future prospect, Brain mapping: introduction, 
EEG, P-3000 wave, forensic applications, limitation of technique, Polygraph: Principle and 
technique, polygraph as forensic investigative tool, use of psychoactive drugs in forensic 
analysis. NHRC guidelines for polygraph test. Facial reconstruction: Method and technique, 
facial reconstruction in forensic identification, Case studies. 
 
 
2.3 Practicals 
 
Credit: 2               Total weeks : 15 
 
1. Definition, Identification and Mapping of Crime scene 
2. Collection, Preservation, Packaging, and Labeling of biological evidence for their 

forensic investigation.  
3. Preliminary and Confirmatory test for blood/semen/saliva 
4. Examination of Micro Evidences: fiber, hair, pollen and soil 
5. Fingerprint development from various surfaces and their microscopic and chemical 

examination 
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6. Handwriting identification based on class characteristic and individual characteristics 
7. Identification of dyes, drugs and ink by TLC 
8. Blood spatter analysis  
9. DNA Fingerprinting: Sex determination through Y specific STRs and Maternal lineage 

identification through mitochondrial DNA comparisons. 
10. Field trip to a forensic laboratory  
 
2.4  Essential readings: 
 
• James, S.H., Nordby, J.J. & Bell, S. (2014). Forensic Science: An Introduction to 

Scientific and Investigative Techniques, Fourth Edition: Taylor & Francis. ISBN 
9781439853832  

• Jones, P., & Williams, R.E. (2009). Crime Scene Processing and Laboratory Workbook 
First Edition: CRC Press. ISBN 9780429249976  

• Saferstein, R. (2018). Criminalistics: An Introduction to Forensic Science, Twelveth 
edition: Pearson Education. ISBN 10:0134477596, ISBN 13: 9780134477596  

• Veeraraghavan, V. (2009). Handbook of Forensic Psychology, First Edition: Selective 
& Scientific Books, ISBN 13: 9788189128166.  

 
Suggested readings:  
 
• Lee, H., Palmbach, T. & Miller, M. (2001). Henry Lee's crime scene handbook, First 

Edition: Academic Press ISBN 9780080507989  
• Parikh, C.K. (2016). Parikh's textbook of medical jurisprudence, forensic medicine and 

toxicology: for classrooms and courtrooms, Seventh Edition: CBS Publishers and 
Distributors. ISBN 9788123926469  
 

3. Teaching Learning Process and Assessment Methods 
 
Facilitating the Achievement of Course Learning Outcomes** 
Unit 
No. 

 

Course Learning 
Outcomes  
 

Teaching and Learning 
Activity  
 

Assessment Tasks  
 

I.  Comprehend the 
developments in the field of 
forensic sciences; learn to 
observe a crime scene for 
identification of relevant 
evidences and samples for 
forensic analysis. 
Understand the importance 
of collection, packaging and 
preservation of samples to 
ensure reliability of data 
generated. Understand the 
importance of precision, 
reproducibility and accuracy 
in identification of a 
biological sample. Learn the 
methods to identify the 

Teaching will be conducted 
both through black board 
mode and power point 
presentation mode. 
Discussions and quizzes 
will be conducted to keep 
the students up-to-date with 
the information they have 
received and to gauge their 
conceptual understanding. 
Use models of crime scenes 
for practical training on 
sample identification and 
collection. Practical training 
on microscopic 
identification of various 
biological samples, finger 

Internal assessment tests. 
Students will be given 
questions that are 
application based and 
require analytical skills  
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accurate age, sex and 
identity of an individual and 
identify time and cause of 
death in a forensic 
investigation. 

print development from 
surfaces and identification 
of fingerprints 
 

II.  Gain knowledge about the 
methods used to analyse 
samples for drug testing, ink 
and stain testing and 
document and handwriting 
verification. Concept of 
blood splatter analysis 
 

Class teaching with black 
board and power point 
presentation modes. 
Discussions on case studies 
and quizzes will be 
conducted to keep the 
students up-to-date with the 
information they have 
received and to gauge their 
conceptual understanding.  
Practical analysis of urine 
samples for drug tests. 
Practical analysis of inks 
and stains.  
 

Conduct of Internal 
assessment tests. 
PowerPoint presentation 
on the assigned topics.  
 

III. Learn the  
importance of DNA 
fingerprinting in forensic 
investigations  
 

Power point presentation 
will be used to teach 
various methods. Use of 
blackboard and general 
discussions in the class. 
Practical exercises on DNA 
fingerprinting. 

Internal assessment tests 
will be conducted. 
Analyzing case studies. 
Open book tests to 
promote self-learning.  
 

IV Understand the physiology 
and biochemistry behind 
tests like Narcoanalysis, 
polygraphy, lie detection 
and facial reconstruction.   
 

Teaching using chalk and 
board and video tutorials.  
Expert lecture on course 
related topics and field trip  
to labs.  
 

Internal assessment tests 
will be conducted. A 
PowerPoint presentation 
on  
any interesting case 
study and the use of 
forensic technology in 
investigation. Practical 
record book assessment, 
oral discussion and 
question- answer 
sessions on practical 
topics.  
 

(**Assessment tasks enlisted here are indicative in nature) 
 
 
4. Keywords  
 

Forensic biology; blood spatter analysis; toxicology; narco-analysis; DNA 
fingerprinting; polygraph; odontology; forensic entomology. 
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Credit distribution, Eligibility and Pre-requisites of the Course 
 
Course title 
& Code 

Credits Credit distribution of the 
course 

Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 
 
Microbiology 
 

 
04 

 
02 

 
- 

 
02 

Class XII 
with 

Science 

 
- 

 
 
Learning Objectives   
 

The course aims to trace the history of development of the discipline of Microbiology and 
to emphasize the existence of the immense diversity in the microbial world and maintenance of 
microbes under laboratory conditions. Through this course students will be introduced to the 
concept of different modes of gene transfer in bacteria. Further, students will be made aware about 
the applications of microorganisms in food and industry.  
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Identify different types of microbes  
• Perform routine microbiological practices including sterilization, media preparation, 

maintenance of microbial culture, microbial growth etc.  
• Carry out basic research using microbes 
• Describe varied applications of microbes  
 
 
 
2.2  Course Contents 
 
Theory  
 
Credits: 2             Total weeks: 15 
 
Unit I: History and Diversity of Microbial world                               (4 weeks)
            
Spontaneous generation versus biogenesis, contributions of Anton von Leeuwenhoek, Joseph 
Lister, Paul Ehrlich, Richard Petri, Charles Chamberland, Edward Jenner, Louis Pasteur, 

DISCIPLINE SPECIFIC ELECTIVE (DSE-3) 
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Robert Koch, Martinus W. Beijerinck, Sergei Winogradsky, Alexander Fleming, Elie 
Metchnikoff and Emil von Behring. General characteristics of different groups: Acellular 
microorganisms (Viruses, Viroids, Prions) and Cellular microorganisms (Bacteria, Archaea, 
Algae, Fungi and Protozoa. Cell-wall: Composition and detailed structure of Gram positive 
and Gram-negative cell walls, mechanism of Gram staining  
 
Unit II: Microbial Nutrition, Growth and Control                                    (3 weeks) 
  
Nutritional types of microorganisms, growth factors, culture media- synthetic and complex, 
types of media; isolation of pure cultures, growth curves, mean growth rate constant, 
generation time; influence of environmental factors on growth of microbes: effect of pH, 
temperature, solute, oxygen concentration, pressure and radiations. Sterilization, disinfection 
and antiseptics.  
 
Unit III: Microbial Genetics                    (3 weeks) 
 
Conjugation, Transformation and Transduction. Gene mapping in Bacteria 
 
 
Unit IV: Application of Microbes                    (5 weeks) 
  
Basic design of fermenter, continuous and discontinuous culture. Preparation of fermented 
food products such as curd and cheese. Preparation of alcoholic beverages like wine and beer. 
Treatment of waste-water (Municipal treatment plant) and sewage. Bioremediation and 
biodegradation. Human microbiome: Role in health and disease.  Soil Microbiome: Role in 
plant health 
 
2.3  Practical: 
 
Credits: 2            Total weeks : 15 
 
1.  To prepare and sterilize the culture media for the growth of microorganisms  
2.  To perform various culture transfer techniques: Solid to solid (streaking), liquid to solid 

(spreading), liquid to liquid, solid to liquid and determine CFU/ml  
3.  To study growth curve of bacteria 
4.  To study the effect of pH/temperature on the growth of bacteria 
5.  To perform gram staining 
6.  To determine the effect of antibiotics using disc diffusion test 
7.  Study of different shapes of bacteria, fungi, algae, protozoa using permanent 

slides/pictographs 
2.4  Essential readings: 
 
1.  Willey, J., Sherwood, L., Woolverton, C. (2017). Prescott's Microbiology (10th

2.  Chan, M. J., Krieg E. C. S., Pelczar, N. R. (2004) Microbiology (5

 ed.). 
McGraw Hill international. ISBN 13: 9781259657573. 

th

3.  Pierce, B.A. (2012) Genetics - A Conceptual Approach, (6

 ed.). McGraw Hill 
International. ISBN 13: 9780094623206.  

th

4.  Cappuccin, and Sherman N., Microbiology: A Laboratory manual (10

ed.), W.H. Freeman & 
Co. (New York), ISBN:13:978-1-4292-7606-1 / ISBN:10:1-4292-7606-1 

th ed.). 
Benajamin/ Cummings. ISBN 1o J. G.3: 9780321840226. 86  
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Suggested readings:  
 
1.  Madigan, M. T., Martinko J. M., & Stahl D. A., (2010) Brock Biology of 

Microorganisms (13th

2.  Snustad, D.P. and Simmons, M.J. (2012) Genetics (6
 ed.). Pearson Education International. ISBN 13: 9780321649638. 

th

 

 ed.), John Wiley & 
Sons. (Singapore), ISBN: 978-1-118-09242-2 

3.  Teaching Learning Process and Assessment Methods 
 
Facilitating the Achievement of Course Learning Outcomes** 

Unit 
No. 

Course Learning Outcomes Teaching and 
Learning Activity 

Assessment Tasks 

I The students will be able to learn 
the concept of spontaneous 
generation and also the 
development of basic 
microbiological techniques. They 
will also get to know about the 
diversity of the microbial world 
and difference between gram 
positive and gram-negative 
bacteria 

Teaching will be 
conducted both through 
black board mode and 
power point 
presentation mode  
 
Students would also 
learn concepts by 
conducting lab 
practicals. 
 

Students will be 
assessed through the 
assignment and tests 
 
Lab skills will be 
tested 

II Students will learn about the 
nutritional requirements of 
microbes for their growth.  They 
will also study about the 
characteristic features of bacterial 
growth curve and the methods 
which can control microbial 
growth   

Teaching will be 
conducted both through 
black board mode and 
power point 
presentation mode  
 
Students would also 
learn concepts by 
conducting lab 
practicals. 

Students will be 
assessed through the 
assignment and tests. 
MCQs will also be 
given to assess the 
understanding of few 
concepts 
 
Lab skills will be 
tested 

III The student will be able to learn 
about the concept of bacterial 
genetics and the various means by 
which bacteria can exchange the 
genetic material  

Teaching will be 
conducted both through 
black board mode and 
power point 
presentation mode  
 
Videos to demonstrate 
the gene transfer will 
be shown to students to 
understand the 
theoretical concept 
Students would also 
learn concepts by 

Students will be 
assessed through the 
assignment and tests. 
MCQs will also be 
given to assess the 
understanding of few 
concepts 
 
Lab skills will be 
tested 
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conducting lab 
practicals 

IV The students will learn about the 
applications of microbes in food, 
environment and industry. 

Teaching will be 
conducted both through 
black board mode, 
power point 
presentation mode as 
well as by 
demonstrating the 
experiment 
 
Students would also 
learn concepts by 
conducting lab 
practicals. 

Students will be 
assessed through the 
assignment and tests. 
MCQs will also be 
given to assess the 
understanding of few 
concepts 
 
Lab skills will be 
tested 
 

(**Assessment tasks enlisted here are indicative in nature) 
 
4.  Keywords 
 
 Microbiological Techniques, Media, Sterilization, Growth curve 
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Common Pool of Generic Electives (GEs) offered by Department of Biochemistry 
 

 
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

 
Course 
title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

 
Proteins 
and 
Enzymes 
 

 
04 

 
02 

 
- 

 
02 

 

Class XII 
with 

Science 

 
- 

 
Learning Objectives  
 

The objective of this course is to provide an overview of protein biochemistry to 
undergraduate students with diverse science backgrounds, since proteins are the most versatile 
functional entities in life with applications in various life sciences research as well as in industry 
and biomedicine. The biochemical, structural, functional and aspects of interaction of proteins will 
be introduced in this course. The course also aims to provide knowledge about enzyme kinetics, 
regulation of enzyme activity and diverse applications of enzymes in disease diagnosis and 
therapy as well as in industry. 
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Familiar with unique features and characteristics of proteins.  
• Aware of the relationship between three-dimensional structure of proteins and their 

functions. 
• Gain insight into the thermodynamic and molecular basis of catalysis by enzymes and 

the underlying basis of their specificity.  
• Understand the kinetics of enzyme catalyzed reactions and clinical importance of 

enzyme inhibitors. 
• Also learn to appreciate how enzymes are regulated and the physiological importance 

of enzyme regulation in the cell. 
• Gain insight into the applications of enzymes in research and medicine.  
 
  

GENERIC ELECTIVES (GE-4) 
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B.Sc. (HONOURS) BIOCHEMISTRY (NEP STRUCTURE) 
BCH-GE-4: PROTEINS AND ENZYMES  

Semester – III 
 
 
2.2  Course Contents  
 
THEORY 
 
CREDITS: 2                                  Total weeks : 15 
 
UNIT I: Introduction to proteins                                                                              (4 weeks) 
 
Amino acids and their properties. Peptides and their biological significance - hormones, 
antibiotics and growth factors. Diversity of proteins and their functions. Conjugated proteins, 
multimeric proteins and metalloproteins. Organization of protein structure - primary, 
secondary, tertiary and quaternary structures. Bonds in protein structures - covalent and non-
covalent. Dihedral angles. Ramachandran map, Secondary structure - alpha-helices, beta-
strands, beta-sheets and turns.  
 
UNIT II: Three-dimensional structures and protein folding                              (3.5 weeks) 
 
Characteristics of tertiary and quaternary structures. Structure-function relationship in 
proteins. 3D structures of globular and fibrous proteins – myoglobin, hemoglobin, collagen 
and keratin. Protein folding - denaturation and renaturation (Ribonuclease A). Role of 
chaperones. Protein misfolding diseases - Alzheimer’s and Cruetzfeldt-Jakob disease.  
 
UNIT III: Introduction to enzymes and enzyme kinetics                                      (4 weeks) 
 
General characteristics of enzymes; nature of enzymes - protein and non-protein. Cofactor 
and prosthetic group, apoenzyme, holoenzyme. Classification and nomenclature of enzymes. 
Catalytic power and specificity of enzymes (concept of active site), Fischer’s lock and key 
hypothesis, Koshland’s induced fit hypothesis. Relationship between initial velocity and 
substrate concentration, equilibrium constant, steady state kinetics. Michaelis-Menten 
equation, Km and Vmax, Lineweaver-Burk plot. Enzyme inhibition, reversible inhibition 
(competitive, uncompetitive, non-competitive and mixed) and irreversible inhibition. 
Examples - FdUMP and penicillin. 
 
UNIT IV: Regulation of enzyme activity and applications of enzymes            (3.5 weeks) 
 
Control of activities of single enzymes and metabolic pathways: feedback inhibition, 
allosteric modulation (aspartate transcarbamoylase). Regulation by reversible covalent 
modification (glycogen phosphorylase). Zymogens (chymotrypsinogen).Enzymes as reagents 
(glucose oxidase), marker enzymes in diagnostics (SGPT, SGOT); Enzyme therapy 
(streptokinase); Enzymes in research (Taq polymerase, restriction endonucleases). 
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PRACTICALS  
 
CREDITS: 2                              Total weeks : 15  
 
1. Estimation of proteins by Biuret method. 
2. Estimation of proteins by Lowry’s method. 
3. Determination of isoelectric pH of casein.  
4. Determination of activity of an enzyme by continuous assay. 
5. Determination of activity of an enzyme by discontinuous assay.  
6. To plot a progress curve for an enzyme.  
7. Determination of Km and Vmax

 
 of an enzyme using Lineweaver-Burk plot. 

2.3  Essential Readings 
 
1. Nelson, D.L., Cox, M.M. (2017). Lehninger: Principles of Biochemistry (7th 

2. Stryer, L., Berg, J., Tymoczko, J., Gatto, G. (2019). Biochemistry (9

ed.). New 
York, WH: Freeman and Company. ISBN13: 9781464126116, ISBN10: 1464126119  

th 

3. Voet. D., Voet. J.G. (2013) Biochemistry (4

ed.). New York, 
WH: Freeman ISBN-13: 9781319114671  

th 

4. 2. Nicholas, C.P., Lewis, S. (1999). Fundamentals of Enzymology (3rd ed.). New York, 
Oxford University Press Inc. ISBN:0 19 850229 X.  

ed.). New Jersey, John Wiley & Sons 
Asia Pvt. Ltd. ISBN : 978-1-11809244-6.  

 
Suggested Readings 

  
1. Whitford, D. (2004). Protein Structure and function. Southern Gate, Chichester, West 

Sussex: John Wiley & Sons, Inc. ISBN-13: 978-047149894 ISBN-10: 0471498947. 
2. Schulz, G.E., Schirmer, R.H. (1979). Principles of protein structure. Springer, ISBN 

978-1-4612- 6137-7.  
 
 
3.  Teaching Learning Process and Assessment Methods 
 
Facilitating the Achievement of Course Learning Outcomes**  
Unit 
No. 

Course Learning Outcomes Teaching and 
Learning Activities 

Assessment Tasks 

I Students will gain knowledge 
about the building blocks of 
proteins i.e. amino acids and 
understand about the structural 
organization of proteins. 

Students will be taught 
using power point 
presentations, chalk and 
board. In class oral 
discussion sessions will 
be conducted. 

Oral questions will be 
asked in the class. 
Assignment and tests 
will be given.  
 

II Students will understand about the 
characteristics of tertiary and 
quaternary structures, 3D 
structure of Hemoglobin and 
Myoglobin. They will also 
understand the concept of protein 
folding (denaturation and 
renaturation). 

They will be taught 
using power point 
presentations, chalk and 
board. The use 
 of E-learning 
 through online Web 
 and Video courses will 
be included. 

Internal assessment 
will be done on the 
basis of quiz and class 
tests. 
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III Knowledge about the basic 
properties and characteristics of 
enzymes and their action; insights 
into the factors affecting enzyme 
activity. Students will learn about 
the kinetics of enzyme catalyzed 
reactions and bisubstrate 
reactions  

Historical perspectives; 
Powerpoint 
presentations; Teaching 
using chalk and board 
method 

Oral questions will be 
asked in the class. 
Assignments to 
classify enzymes, 
determine specific 
activity and reaction 
rates 

IV Students will learn how enzymes 
are regulated and the importance 
of enzyme regulation in the 
cellular context. Detailed 
knowledge of the various 
applications of enzymes in 
medicine and research 

Teaching using chalk 
and board method along 
with powerpoint 
presentations and video 
tutorials 
 

Problems will be 
assigned to test 
student’s analytical 
ability; Students will 
discuss methods of 
regulation in groups 
 

(**Assessment tasks enlisted here are indicative in nature) 
 
4.  Keywords 
 

Proteins, Enzymes, Protein structure, Protein folding, Enzyme kinetics, Enzyme 
regulation 
 
 
Note: Examination scheme and mode shall be as prescribed by the Examination 

Branch, University of Delhi, from time to time. 
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Credit distribution, Eligibility and Pre-requisites of the Course 
 
Course 
title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

 
Nutrition 
and Food 
Science  
 

 
04 

 
02 

 
- 

 
02 

Class XII 
with 

Science 

 
- 

 
 
Learning Objectives   
 
 The course aims to provide the basic knowledge of food and its importance in nutrition. 
The students will understand the importance of a balanced diet and the association of life style 
disorders with unhealthy food eating habits. They will be able to understand the concept of 
under and over nutrition and the deficiency diseases that result due to deficiency of 
micronutrients in diet. 
 
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Describe the importance of food in our life 
• Explain how food is spoiled and learn about some common food borne diseases/ food 

allergies  
• Elaborate the functions of macro and micronutrients in our body 
• Apply the knowledge gained to rationalize the diseases associated with malnutrition/ 

overnutrition and deficiency diseases 
 
 
 
 
 
 
 
  

GENERIC ELECTIVES (GE-5) 
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B.Sc. (HONORS) BIOCHEMISTRY (NEP STRUCTURE) 
BCH-GE-5: NUTRITION AND FOOD SCIENCE 

SEMESTER – III 
 

2.2 Course Contents 
 
Theory 
 
Credits: 2                                                                                                         Total weeks: 15 
 
Unit 1 –Basics of Food Science and Nutrition                                                       (2.5 weeks) 
 
Definition of Food, Nutrition, Nutrient, Nutritional status 
 
Energy value of foods, determination, physiological fuel values, SDA of foods, BMR & 
RMR, factors influencing BMR. Recommended allowance-RDA for Indians, basis for 
requirement, energy allowance for different growth pattern of children, energy allowance for 
various activities and different age groups.  Balanced diet, fad diets  
 
Unit 2– Macronutrients                                                                                               (5 
weeks) 
 
Introduction to macronutrients and their function, digestion, absorption and assimilation of 
carbohydrates, lipids and proteins, Glycemic response and glycemic index of foods, dietary 
fiber- types, properties, sources and its role, importance of essential fatty acids, their 
requirements and deficiency, role & nutritional significance of PUFA, MUFA, SFA, omega-
3/omega 6 fatty acid, essential amino acids, dietary protein quality- PER, NPU, BV, chemical 
score and PDCAAS. Factors affecting protein bio-availability including anti-nutritional 
factors, protein toxicity, amino acid complementation and Supplementation in foods 
 
 
Unit 3 – Micronutrients                                                                                           (5 weeks) 
 
Fat soluble vitamins: Sources, physiological importance and deficiency diseases.  Water 
soluble vitamins: Sources, physiological importance and deficiency diseases.  Minerals: 
Sources, physiological importance and diseases due to excess or deficiency of Ca, P, Na, K, 
Fe, Zn, S, Mg, Se, Cu.  
 
Unit 4 – Food and Health                                                                                            (2.5 
weeks) 
 
Food as medicine: medicinal value of functional foods such as garlic, ginger, turmeric, tulsi, 
fenugreek, ajwain, aloe vera, moringa, role of Gut microbiome in maintaining health, pre and 
probiotics, various types of food additives: emulsifiers, preservatives and food colors, 
benefits and risks associated with these, food allergies, food spoilage, food poisoning, food 
borne diseases, Cholera, Hepatitis, Typhoid,Botulism 
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2.3 Practicals 
 
 
Credits: 2                                                                                                         Total weeks : 15 
 
1. Analysis of food labels for the presence of nutrients and other additives.  
2. Estimation of carbohydrate content in food 
3. Degree of unsaturation of any three different oils using Bromine test 
4. Acid value / peroxide value of oil 
5. Estimation of vitamin E / vitamin C in food 
6. Morphological identification of important yeast and mold in foods (slides and culture)- 
7. Assessment of diet chart for the presence/absence of nutrients 
8. Case studies: PEM (Marasmus and Kwashiorkor), Diabetes, Obesity, Vitamin and 

mineral deficiency 
 
 
2.4 Essential readings: 
 
1. Mahan, L.K., Strings, S. E., Raymond, J. (2012) Krause’s Food and Nutrition 

Care process. Elsevier’s Publications. ISBN: 978-1-4377-2233-8.    
2. Rosalind Gibson (2005). Principles of Nutritional Assessment. Oxford University Press. 

ISBN: 978019517169 
3. Nelson, D.L., Cox, M.M. (2017). Lehninger: Principles of Biochemistry (7th 

4. Vasudevan, D.M., & Das, K.S. (2020).   Practical textbook of biochemistry 
for medical students (3

ed.). New 
York, WH: Freeman and Company. ISBN13: 9781464126116, ISBN10: 1464126119 

rd

 
 ed.). Jaypee Brothers Medical 

 
Suggested readings: 
 
1. Practical Biochemistry, Damodaran Geetha K, Jaypee Brothers Medical Publishers 

Private Limited; 1st

2. Plummer, D.T. (1998) An Introduction to Practical Biochemistry (3
 edition (1 January 2011), ISBN: 9789350251416, 9789350251416 

rd

3. Malik, D., Narayanasamy, N., Vavilala, P., Takur, J., Sinha, N., (2022). Textbook of 
Nutritional Biochemistry. Springer Singapore, ISBN978-981-19-4149-8. 

 ed.), Tata      
McGraw Hill Education Pvt. Ltd. (New Delhi); ISBN: 13: 978-0-07-099487-4 /  
ISBN:10: 0-07-099487-0.  
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3.  Teaching Learning Process and Assessment Methods 
 
Facilitating the Achievement of Course Learning Outcomes** 

Unit 
No. 

Course Learning 
Outcomes 

Teaching and Learning 
Activity 

Assessment Tasks 
  

I Students will be taught the 
importance of food and 
balanced diet and the 
energy values associated 
with food 

Teaching will be conducted 
both through black board 
mode and power point 
presentation mode. 
The students will be asked 
to make a note of their diet 
and the calories associated 
with the food intake 

Students will be asked 
questions related to the 
topic and class 
discussion will be held 

2 Students will learn about 
the macronutrients in diet 
and how they are digested 
and assimilated, the 
importance of 
micronutrients in health 
will be discussed 

Teaching will be conducted 
both through black board 
mode and power point 
presentation mode. 
The students will perform 
some practical to determine 
macronutrients in food 

Assignment will be 
given 

3 Students will learn about 
the role of Ca, P, Fe, Zn etc 
in the diet 

Teaching will be conducted 
both through black board 
mode and power point 
presentation mode. 
The students will perform 
some practical to determine 
micronutrients in food 

Quiz and classroom 
discussions will be 
held, they will be asked 
to present a paper 

4 They will learn about the 
importance of food as 
medicine and about food 
spoilage, food allergies, 
food poisoning, 
pro/prebiotics 

 Teaching will be conducted 
both through black board 
mode and power point 
presentation mode. 
 

Mid semester test will 
be held and 
assignments will be 
given 

(**Assessment tasks enlisted here are indicative in nature)  
 
 
4.  Keywords:  
 
 Food, Nutrition, macronutrients, micronutrients, food as medicine, food spoilage, food 
allergies 
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Credit distribution, Eligibility and Pre-requisites of the Course 
 
Course 
title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite 
of the 
course(if any) 

Lecture Tutorial Practical/ 
Practice 

 
Physiology 
of Sports 
and 
Exercise 
 

 
04 

 
02 

 
- 

 
02 

 
Class XII 

with 
Science 

 
- 

 
Learning Objectives   
 
 To learn the changes in human body systems due to exercise and sporting activities in 
an integrated manner. To gain knowledge about sports training. Understanding the basic 
system physiology in sports. To understand the physiological adaptation and metabolic 
changes during exercise at varying intensities. To gain skill in measurement of various 
physiological responses.  
Learning outcomes  
 

On successful completion of the course students will be able to: 
 
• Explain the effect of exercise in detail and in application perspective.  
• Measure the changes and interpret them in the context of sports. 
• Describe the system concepts behind sports performance. 
• Explain human body functioning during exercise and thus provide appropriate 

nutrition/fuel. 
 
  

GENERIC ELECTIVES (GE-6) 
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B.Sc. (HONOURS) BIOCHEMISTRY (NEP STRUCTURE) 
BCH-GE-6: PHYSIOLOGY OF SPORTS AND EXERCISE 

SEMESTER - III 
 
2.2  Course Contents 
 
Theory 
 
Credits: 2                             Total weeks : 15 
 
Unit I: Introduction to Exercise Physiology     (Total weeks : 2)  
 
Structure, types and Function of Skeletal Muscle. Fuel for Exercise: Aerobic and anaerobic 
muscle metabolism, Muscle Fatigue. 
 
Unit II: Cardiovascular and Pulmonary control in Sports Performance          

(Total weeks : 5)  
 

Heart rate and Blood Pressure. Electrophysiology of Heart, Introduction and interpretation of 
EKG/ECG, Pacemakers and its Rhythms. Mechanics of ventilation during exercise. 
Cardiorespiratory Responses to physical activities. Training of cardiorespiratory responses in 
different types of physical activities for maximising output.  
 
Unit III: Hormonal Effects on Physical Activities     (Total weeks : 4)  
 
Role of epinephrine, cortisol, sex hormones, growth hormones and growth factors on physical 
endurance. Effect of aging on Sport performance. 
 
Unit IV: Drugs and Doping in Sports      (Total weeks : 4)  
 
History and evolution of Doping and Anti-doping in Sports, Prevalence of Doping in Sports, 
Doping Control in Sports, Role of Athlete Support Personnel in Preventing Deliberate and 
Inadvertent Use of Prohibited Substances, WADA Rules and Regulations. 
 
2.3 Practical: 
  
Credits: 2           Total weeks : 15 
 
1. BMI Estimation with and without software - Techniques of taking various 

anthropometric measurements; Skinfold measurement and Body Fat Percentage 
calculations. 

2. Aerobic Power Field Assessments; Cooper 1.5-Mile Run/Walk Test and 12-Minute 
Run/Walk Test/Rockport Fitness Walking Test. 

3. Tests for anaerobic power; Wingate Test/Anaerobic Cycling Power 
4. High-Intensity Fitness Testing/ AAHPER health related physical fitness test Léger 20 

m Shuttle Run Test/ Margaria - Kalamen Stair Climb Test,  
5. Pulmonary Function Testing: Ratio of Forced expiratory volume (FEV1/FEV6) by 

spirometry, Lung Volumes and Capacities  
6. Determination of age by Radiography (Dry lab) 
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7. Blood Pressure Measurements: Effects of Body Position, Dynamic Exercise and 
Isometric Contractions on BP. 

8. Determination of Physiological adaptation with training through Submaximal Exercise 
Testing; Submaximal Bench Step Test/Submaximal Cycle Ergometer Test 

 
2.4 Essential readings: 
  
1. Physiology of Sport and Exercise 6th

2. Endocrinology of Physical Activity and Sport, Second Edition Constantini, Naama, 
Hackney, Anthony C, 2013. 

 Edition with Web Study Guide-Loose-Leaf 
Edition by W. Larry Kenney, Jack Wilmore, David Costill.  

3. David R. Mottram, Neil Chester (2018) Drugs in Sports, Routledge, 
ISBN:1351838989.  Portefield, Jason (2008) Doping: athletes and drugs, Rosenn 
Publishing, New York, ISBN:1-4042-1917-5. 

4. Laboratory Manual for Exercise Physiology 2nd

5. Physiological Tests for Elite Athletes 2

 Edition. With Web Study Guide, 
Human Kinetics by G. Gregory Haff, Charles Dumke, 2018. 

nd

 

 Edition by Australian Institute of Sport 
Rebecca Tanner, Christopher Gore, 2012. 

Suggested readings: 
 
1. A Textbook of Sports & Exercise Physiology by Dey Swapan Kumar, Jaypee 

Publishers 
2. Exercise Physiology: Theory and Application to Fitness and Performance 10th

3. Exercise Physiology: Nutrition, Energy, and Human Performance 8

 Edition 
by Scott Powers and Edward Howley 2018.  

th

4. Practical ECG for Exercise Science and Sports Medicine by Greg Whyte, Sanjay 
Sharma, Human Kinetics, 2010  

 Edition by 
William D. McArdle, Frank I. Katch, Victor L. Katch  

5. ACSM's Guidelines for Exercise Testing and Prescription, 10th

 

 Edition by American 
College of Sports Medicine. Wolters Kluwer, 2017. 

3.  Teaching Learning Process and Assessment Methods 
 
Facilitating the Achievement of Course Learning Outcomes** 

Unit 
No. 

Course Learning Outcomes Teaching and Learning 
Activity 

Assessment Tasks 
  

I Students will be introduced to 
changes in human body systems 
due to exercise and sporting 
activities in an integrated 
manner. They will gain 
knowledge about muscle 
metabolism and muscle fatigue. 

Teaching will be 
conducted both through 
black board mode and 
power point presentation 
mode. 

Students will be given 
questions that are 
application based and 
require analytical 
skills. Quizzes will be 
held to gauge their 
conceptual 
understanding. 
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II Knowledge about the 
Cardiorespiratory Responses to 
physical activities 

Classical chalk and board 
teaching, oral discussions 
and power point 
presentation whenever 
needed. 
Practical performance to 
study various 
cardiorespiratory 
responses Blood Pressure 
Measurements w.r.t 
Effects of Body Position 
and ways to maximize 
exercise output.  

Students will be asked 
to analyze case studies. 
Open book tests will 
be held to promote 
self-learning. Practical 
related oral questions 
will be asked. 

III Role of various hormones and 
growth factors on physical 
endurance.  
Gain knowledge about the effect 
of aging on Sport performance. 

Teaching will be 
conducted both through 
black board mode and 
power point presentation 
mode. Practical 
assessment of sport 
performance will be done. 

Regular class question-
answer sessions. 
Students will be asked 
to prepare PowerPoint 
presentations on any 
topic of interest 
relating to physical 
endurance. 
Internal assessment 
tests will be 
conducted. 
Discussions using case 
studies will be 
conducted. 

IV Understand the role of doping 
and anti-doping in Sports. The 
students will gain insight into 
deliberate and inadvertent use of 
prohibited substances.  

Teaching will be 
conducted through black 
board and power point 
presentation. Useful video 
clips will be shown for 
better clarity. 

Regular oral 
evaluation will be 
done. Internal 
assessment tests will 
be conducted. students 
will be asked to 
present Case studies of 
doping in sports.  

(**Assessment tasks enlisted here are indicative in nature) 
 
 
4.  Keywords 
 
 Muscle metabolism, Muscle Fatigue, Cardiorespiratory Responses, Sport performance, 
Prohibited Substances 
 
 
 
 




