Part A - Introduction

Program: Degree Class: B.Sc. Year: Third Session:2023-24

Subject: Biochemistry

1 Course code S3- BCHE1D
2 Course title Cell Biology
3 Course type (Core Discipline Specific Elective-1 (Group A)
Course/Elective/Generic
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have had the subject
Biochemistry in Diploma (second year).
5 Course Learning Outcomes (CLO) | On successful completion of this course, students will be able
to:
e Learn about cell structure and cell theory.
e Acquire knowledge about the structure and function of
various cell organelles.
e Understand cell division and cell death mechanisms.
6 Credit Value Theory- 4
7/ Total Marks Max. Marks: 30+70 Min. Passing Marks: 35

Part B — Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 2 Hrs/week

L-T-P: Total no. of Hrs- 60 Hrs

Unit

Topic

No. of Lectures

1

INTRODUCTION TO CELL:

Cell theory, Prokaryotic and Eukaryotic cells: Difference between Plant cell and
animal cell structure.

Structure and composition of plant and bacterial cell wall.

Other cellular forms: Mycoplasma, virus, viroid, prion.

Keywords: Plant cell, animal cell, cell wall, mycoplasma, virus.

12

CELL MEMBRANE AND TRANSPORT MECHANISM:

Models of plasma membrane, Fluid Mosaic Model of membrane structure. Cell
membrane proteins and carbohydrates, their properties and role, fluidity of plasma
membrane,

Transport across membranes: Osmosis, diffusion, active (Primary and Secondary)
and passive transport.

Keyword: Fluidity, diffusion, osmosis, active transport, passive transport

12
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CELL ORGANELLES-I:

Endoplasmic reticulum - types, ultrastructure and functions.

Protein sorting and signal hypothesis.

Golgi apparatus- ultrastructure and functions.

Different types of vesicular transport.

Lysosomes- structure and functions.

Ribosomes — types, structure and functions.

Keywords: Endoplasmic reticulum, protein sorting, golgi apparatus, vesicular
transport, lysosomes, ribosomes.

14

CELL ORGANELLES- II:

Mitochondria - ultrastructure and function.

Cytoskeleton - Microtubules (especially cilia and flagella), microfilaments,
intermediate filaments and their functions.

Nucleus — structure (nuclear membranes, nucleoplasm and nucleolus)

Keywords: Mitochondria, microtubules, microfilament, intermediate filaments,
nucleus.

10

CELL CYCLE:

Chromosome- Structure of eukaryotic chromosome.

The cell cycle - phases of cell cycle.

Meiotic and mitotic cell divisions,

Cell- cell communications, cell recognition, cell adhesion and cell functions.
Apoptosis and necrosis.

Keyword: Chromosome, meiosis, mitosis, cell-cell communications, cell
recognition, cell adhesion, necrosis.

12

Part C — Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Reading:

R e 3, e

6.

Gupta P.K., “Cell and Molocular Biology™, Rastogi Publications, 2008.

Verma P.S., Agarval V.K,, “Cytology”, S. Chand Publications.

Arumugam N., “Cell Biology” Saras Publications.

Powar C.B., “Cell Biology”, Himalya Publishing House, Bombay.

De Robertis “Cell Biology”, W. B. Saunders, Philadelphia.

All subject related books published by Madhya Pradesh Hindi Granth Academy.

2. Suggestive digital platforms/ web links

1
2.
3.

http://www.britannica.com
http://en.wikibooks.org/wiki/Biochemistry

www.mphindigranthacademy.org
https://www.eshiksha.mp.gov.in/mpdhe

Suggested equivalent online courses:
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1. https://nptel.ac.in

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks

University Exam (UE) :70 marks
Internal Assessment : Class Test Assignment/Presentation 30
Continuous Comprehensive
Evaluation (CCE)
External Assessment : Section (A) : Very Short Questions 70
University Exam Section: Section (B) : Short Questions
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions:




Part A - Introduction

Program: Degree Class: B.Sc. Year: Third Session:2023-24
Subject: Biochemistry
1 Course code S3- BCHE1Q
2 | Course title Techniques in Cell Biology
3 Course type (Core Discipline specific elective- 1 (Group A)
Course/Elective/Generic
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have had the subject
Biochemistry in Diploma (second year).
5 | Course Learning Outcomes | On successful completion of this paper, students will be able to:
(CLO) e Understand the cell structure and organelles.
e Acquire knowledge about cell division.
e Get training about various stages of meiosis and mitosis.
6 Credit Value Practical- 2
7 Total Marks Max. Marks (30+70) Min. Passing Marks: 35

Part B — Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 2Hrs/ week

L-T-P: Total no. of Hrs- 60 Hrs
S.No. List of experiments No. of Lectures
1. | Preparation of temporary and permanent slides. 60 Hrs
2. | To study different stages of mitosis in onion root tip.
3. | To study different stages of meiosis in onion flower buds.
4. | Study of cell organelles by using electron micrographs.
5. | Observation of permanent slides — Bacterial cell, plant cell, animal cell,
cardiac muscle, sperm cell, nerve cell, stages of mitosis and meiosis.

6. | Preparation of permanent slide of barr body using cheek cells.

Keywords:

Part C — Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Reading:
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1. Mathur J. P., “Methods in Cell Biology”, Volume 57, and David Barnes, 1998.
Edward, G. “Manual of laboratory experiments in Cell Biology”.
Gupta R., Makhija S., Toteja R., “Cell Biology: Practical Manual” Prestige Publishers, 2018.

b O

Trigunayat M.M. , Trigunayat Kritika, “A Manual of Practical Zoology: Biodiversity, Cell Biology,
Genetics and Developmental Biology™ Scientific Publishers, 2019.

b

Sahu A. C., “Essentials of Biomolecules and Cell Biology with Practical” Kalyani Publishers.
6. Reddy N., Saidulu C., “Comprehensive Practical manual of Cell Biology Genetics and Ecology”, Ishika
Publishers, 2018.

7. All subject related books published by Madhya Pradesh Hindi Granth Academy.
2. Suggested digital platforms/weblinks

3 https://www.eshiksha.mp.gov.in/mpdhe/

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments Table work / Experiments
(Charts/ Model Seminar / Rural Service/
Technology Dissemination/ Report of Excursion/
Lab Visits/ Survey / Industrial visit)

Total Marks : 100
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Part A Introduction

Program: Degree

| Class: B.Sc.

| Year: Third | Session: 2023-24

Subject: Biochemistry

1 Course Code S3-BCHE2D
2 Course Title Microbiology and Microbial Techniques
3 Course Type (Core Discipline Specific Elective- 2 (Group A)
Course/Elective/Generic
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have had
the subject Biochemistry in Diploma (second year).
5 Course Learning outcomes (CLO) | After completion of course, students will be able to-
o Identify bacteria using light microscope
» Explore the characteristics of microorganisms
e Learn routine microbiological techniques like
sterilization, media preparation, maintenance of
microbial culture, staining etc.
e Understand the microscopy techniques for specimen
examination in laboratories.
e Learn the role of microbes in industrial, medical and
domestic applications.
6 Credit Value Theory -4
7 Total Marks Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 2 Hours/week
L-T-P: Total lectures- 60 hours

Unit

Topics

No. of
Lectures

and internal structures.
Chemotaxis.
Identification of bacteria.

Keywords: Bacterial cell structure, chemotaxis, identification of bacteria.

MICROORGANISMS AND MICROBIAL CELL ORGANIZATION: 10
Historical development of microbiology, classification of microorganisms. Cellular
organization of bacteria and archea: cell wall, cell membrane and various external

MICROBIAL TECHNIQUES:

and gases.

for light and electron microscopy.

Introduction to sterilization and disinfection in microbiological work.
Physical methods - dry heat, moist heat, filtration, radiations.
Chemical methods- by use of phenols, alcohols, halogens, heavy metals, aldehydes

Microscopy- Light microscopy and electron microscopy. Preparation of specimens

12
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Staining - simple staining, Gram staining.
Keywords: Electron microscope, light microscope, staining, sterilization.

3. MICROBIAL NUTRITION AND GROWTH: 10
Nutritional types of microorganisms, growth factors and culture media.

Methods of isolation of pure culture.

Bacterial growth and its kinetics, Effect of environmental factors on bacterial growth.
Keywords: Culture media, environmental factors, bacterial growth, pure culture.

4, INTRODUCTION TO VIRUSES: 12
Properties, structure and classification of viruses, virions, viroids and prions.
Isolation, cultivation, purification and assay of viruses.

Viral vaccines and prevention of diseases.

Keywords: properties of viruses, purification of viruses, virions, viroids, prions, viral
vaccines.

5. MICROORGANISMS IN FOOD AND FERMENTATION INDUSTRY 16
Application of microbes in food industry and dairy products.

Food spoilage, food borne diseases, food preservation.

Basic design of fermenter, continuous and discontinuous culture.

Production of alcoholic beverages like wine and beer, single cell proteins, antibiotics
(penicillin, tetracycline) with the help of microorganisms.

Keywords: Antibiotic production, fermenter, food spoilage, food borne diseases,
single cell protein.

Part C-Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Readings:

1. Willey J., Sherwood L and Woolverto C. J. “Prescott’s Microbiology”, Publisher : McGraw-Hill
Education; 2017, 10th Edition. '
2. Ryan K. J., Ahmad N., Drew W. L., Lagunoff M., Pottinger P., Barth Reller L. , and Sterling C. R.,
“Sherris Medical Microbiology”, McGraw-Hill Education, 2018, 7th Edition.
3. Tortora G. J., Funke B. R., Case, Christine L. “Microbiology: An Introduction”, Pearson, 2016. 12th
Edition.
4. Chan, E.C.S,, Pelczar, M. I, Jr.,Krieg, N. R., “Microbiology”. Tata McGraw-Hill Education Pvt. Ltd g
1998, 5' Edition.
5. Povgar, C.B., Daginawala, H.F. “General Microbiology”, Himalaya Publishing House, Vol. I & II, 2019,
2" Edition.
6. Stanier, R.Y., Adelberg, E.A., Ingraham, J.L. “General Microbiology”, Macmillan, London 4" Edition.
7. Madigan, M.T., Martinko, J.M. and Stahl, D.A. “Brock Biology of Microorganisms”, Pearson Education
International, 2015, 14" Edition.
8. All subject related books published by Madhya Pradesh Hindi Granth Academy.
2. Suggestive digital platforms web links:
1. http://www.britannica.com
2. http://en.wikibooks.org/wiki/Biochemistry
3. www.mphindigranthacademy.org
4. https://www.eshiksha.mp.gov.in/mpdhe/

Suggested equivalent online courses:




1. http://epgp.inflibnet.ac.in/

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks

University Exam (UE) .70 marks
Internal Assessment : Class Test Assignment/Presentation 30
Continuous Comprehensive
Evaluation (CCE)
External Assessment : Section (A) : Very Short Questions 70

University Exam Section:
Time : 03.00 Hours

Section (B) : Short Questions
Section (C) : Long Questions

Any remarks/ suggestions:




Part A - Introduction

Program: Degree | Class: B.Sc. | Year: Third | Session: 2023-24
Subject: Biochemistry
1 Course code S3-BCHE2Q
2 Course title Microbial Techniques
3 Course type (Core Discipline Specific Elective - 2 (Group A)
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had the subject
Biochemistry in Diploma (second year).
5 | Course Learning Outcomes On completion of this course, learners will be able to:
(CLO) e [ earn sterilization of glasswares, culture media etc.
e Prepare sterile media and culture microorganisms on them.
e Perform monochrome and Gram staining.
¢ Handle simple microscopes to examine the specimens in
laboratories.
6 Credit Value Practical- 2 ;
7 Total Marks Max. Marks (30+70) I Min. Passing Marks: 35

Part B — Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 2 hrs/week

L-T-P: Total no. of Hrs- 60
S.No. List of Experiments No. of Lectures

1. Working knowledge of instruments like Autoclave, Laminar flow, Hot air Oven, 60 hrs
Colony counter, bright field microscope etc.

2 Sterilization of glass wares, such as, conical flasks, pipettes, Petri plates etc using
hot air oven and autoclave.

3. Preparations of solutions, culture media and their sterilization.

4. Cultivation of microorganisms from air on media.

S, Study of microbial cell by monochrome staining and Gram staining.

6. Isolation of microorganisms by sector plate method.

7. Isolation of microorganisms by pour plate method.

8. To study effect of temperature and pH on microbial growth

Part C — Learning Resources

Text Books, Reference Books, Other resources

1 Suggested Reading:
1. Cappuccino, J.G. and Welsh C., “Microbiology: A Laboratory manual”, Pearson, 2019, Loose leaf edition.

2. Dubey R.C and Maheshwari D.K. “Practical Microbiology™, S. Chand. 2010, First Edition.

3. Patel B. and Phanse N. “Microbiology — A Practical Approach”, Print Care, 2000, Edition 1.
4. Jain, A., Agarwal J., Venkatesh V., “Microbiology Practical Manual”, Elsevier India, 2018, 1* edition.
5. All subject related books published by Madhya Pradesh Hindi Granth Academy.
2. Suggestive digital platforms web links:
1. https://www.eshiksha.mp.gov.in/mpdhe/




Suggested equivalent online:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments Table work / Experiments
(Charts/ Model Seminar / Rural Service/
Technology Dissemination/ Report of Excursion/
Lab Visits/ Survey / Industrial visit)

Total Marks : 100

10
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Part A - Introduction

Program: Degree Class: B.Sc. Year: Third Session:2023-24

Subject: Biochemistry

1 Course code S3-BCHE3D
2 Course title Human Physiology
3 Course type (Core Discipline specific elective- 1 (Group B)
Course/Elective/Generic
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have had the subject
Biochemistry in Diploma (second year).
5 Course Learning Outcomes (CLO) | On successful completion of this paper, students will be able to:
e Get a holistic understanding of the different organ
systems to their components and basic functioning.
e Learn about various physiological pathways and
mechanism for normal functions of the human body.
6 Credit Value Theory - 4
7 Total Marks Max. Marks (30+70) Min. Passing Marks: 35

Part B — Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 2 Hrs/week

L-T-P: Total no. of Hrs — 60 Hrs

Unit Topic No. of Lectures
1 INTRODUCTION TO HUMAN PHYSIOLOGY: 10
Definition and an overview, levels of structural organization, organ system.
Body fluid compartments: intracellular, extracellular and interstitial fluid.
Homeostasis: definition and control mechanisms (negative and positive feedback
mechanisms).
Keywords: Organ System, intracellular fluid, extracellular fluid, interstitial fluid,
homeostasis.
2 BLOOD CIRCULATION AND RESPIRATION: 14

Blood- Blood components and their functions.

Blood groups: the ABO system, Rhesus system.

Blood clotting factors, intrinsic and extrinsic pathways for blood clotting.
Respiration—Components of respiratory system and mechanism of respiration.

Role of hemoglobin in the transport of gases, dissociation curve of oxyhemoglobin
and its significance. Bohr’s effect, chloride shift. Factors affecting the transport of

11
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gases.
Keywords: Blood groups, Rhesus system, blood clotting factors, hemoglobin,

Bohr’s effect, chloride shift.

3 DIGESTION AND EXCRETION: 12
Digestion — Physiology of digestion, role of enzymes and Gastrointestinal
hormones. Absorption of carbohydrates, proteins, lipids.

Excretion - Nitrogenous waste products — Ammonia, urea, uric acid.

Structure of human kidney and nephron with structural and functional
characteristics of tubules.

Mechanism of urine formation, glomerular filtration and glomerular filtration rate
(GFR), counter-current mechanism.

Keywords: Gastro-intestinal hormones, digestive enzymes, kidney, nephrons,
glomerular filtration rate, counter-current mechanism.

4 NERVOUS SYSTEM AND MUSCLE SYSTEM: 14
Nerve Coordination — Structure and types of neuron and synapses. Physiology of
transmission of impulse across axons and synapses (chemical and electrical), neuro
inhibitors and neurotransmitters, action potential, reflex action and reflex arc.
Muscle contraction — Ultrastructure of striated muscle, Contractile (actin and
myosin) and regulatory proteins (tropomyosin and troponin), neuro-muscular
junction, Biochemistry of muscle contraction, Sliding filament mechanism.
Keywords: Neuron, synapse, neurotransmitters, actin, myosin, neuro-muscular
junction.

5 ENDOCRINE SYSTEM: 10
General organization of mammalian endocrine system.

Endocrine glands (Pituitary, thyroid, parathyroid, pancreas, adrenal and gonads) —
structure and functions.

Hormones: properties, classification, general mode of action of hormones

(Steroid and peptides), feed-back mechanism.

Keywords: Pituitary gland, thyroid gland, parathyroid gland, pancreas, adrenal
gland, gonads, hormones.

Part C — Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Reading:
1. Guyton A.C. & Hall J.E. “Textbook of Medical Physiology”, W.B. Saunders & Co.

2. Prema Sembulingam, K. Sembulingam,” Medical Human Physiology and Biochemistry”, Jaypee
Publishers.

3. Widmaier, E.P., Raff, H. and Strang, K.T., “Vander’s Human Physiology” McGraw Hill International
Publications (New York), (2019) 15th ed., ISBN: 978-1259903885

4. Stuart Ira Fox. “Human Physiology” McGraw Hill International Publications, (New York) (2018) 15th
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ed., ISBN 978-125986462

5. K.V. Sastry “Endocrinology and Reproductive Biology™ — (Rastogi Publications, 2008).
6. Arora M.P. “Animal Physiology” Himalaya Publishing House (1989).

7
8
9

Hoar W.S. “General and Comparative Physiology” (Prentice Hall Publication) (1983).

. Hurtkat P.C. & Mathur P.N. “A textbook of Animal Physiology™ (S. Chand & Co.) (1976).
. Nagabhushanam R. & Kodarkar M.S. “Textbook of Animal Physiology” (IBH) (1978).

10. Turner C.D. & Gangara J.T. “General Endocrinology”— (W.B. Saunders & Co.) (1971).

11. All subject related books published by Madhya Pradesh Hindi Granth Academy.
2 Suggestive digital platforms web links:

http://www.britannica.com
http://en.wikibooks.org/wiki/Biochemistry

www.mphindigranthacademy.org
4  https://www.eshiksha.mp.gov.in/mpdhe/

[US I oS B

Suggested equivalent online:

1.

https://nptel.ac.in

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks

University Exam (UE) :70 marks
Internal Assessment : Class Test Assignment/Presentation 30
Continuous Comprehensive
Evaluation (CCE)
External Assessment : Section (A) : Very Short Questions 70
University Exam Section: Section (B) : Short Questions
Time : 03.00 Hours Section (C) : Long Questions
0 0 Y~ GPWV
Y‘ «;"\\c\-
N ,) /\s
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Part A - Introduction

Program: Degree Class: B.Sc. Year: Third Session:2023-24
Subject: Biochemistry
1 Course code S3-BCHE3Q
2 | Course title Physiological Analysis
3 | Course type (Core Discipline specific elective- 1 (Group B)
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had the subject
Biochemistry in Diploma (second year).
5 | Course Learning Outcomes | On successful completion of this paper, students will be able to:
CLO
( ) ¢ Get knowledge about the different components of blood.
e Iearn about blood group and blood clotting.
e Measure blood pressure which is useful in determining early
stages of various diseases.
6 | Credit Value Practical- 2
7 | Total Marks Max. Marks (30+70) Min. Passing Marks: 35

Part B — Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 2Hrs/week

L-T-P: Total no. of Hrs- 60 Hrs
S.No. List of experiments No. of Lectures.

1. | Measurement of blood pressure. 60 Hrs
2. Separation of plasma and serum from blood.
3. | Determination of bleeding time and clotting time.
4, Blood group determination.
5. | Determination of RBC and WBC count in blood.
6. | Estimation of Hemoglobin by Sahli's method.
7. | Detection of normal and abnormal constituents of urine.
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Keywords: Blood pressure, blood components, bleeding time, clotting time, urine

constituents.

Part C — Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Readings:
1. Geetha N, “Practical Physiology”, Jaypee publication, 2017.

2. Nageswari K Sri, Sharma Rajeev, “Practical Workbook of Human Physiology”, Jaypee publication 2006.
3. Jain A.K., “Manual of Practical Physiology”, Arya Publications; 5th edition 2018.
4. Varshney V.P., Bedi Mona, “Textbook of Practical Physiology”, Jaypee Brothers Medical Publishers;
2018.
5. All subject related books published by Madhya Pradesh Hindi Granth Academy.
2. Suggestive digital platforms web links:

1. https://www.eshiksha.mp.gov.in/mpdhe/

Suggested equivalent online:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments Table work / Experiments
(Charts/ Model Seminar / Rural Service/
Technology Dissemination/ Report of Excursion/
Lab Visits/ Survey / Industrial visit)

Total Marks : 100

Ve
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Part A Introduction

Program: Degree Class: B.Sc. | Year: Third | Session: 2023-24

Subject: Biochemistry

1 Course Code S3-BCHE4D
2 Course Title Nutritional Biochemistry
3 Course Type (Core Discipline specific elective - 2 (Group B)

Course/Elective/Generic
Elective/Vocational/.....)

4 Pre-requisite (if any) To study this course, a student must have had the subject
Biochemistry in Diploma (second year).

B Course Learning outcomes After successful completion of the course, the student shall be able
(CLO) to:

e Understand the importance of nutritional biochemistry and
contribute to the health and wellness of human beings.

e Get acquainted with biological role of macro and
micronutrients.

e Learn to evaluate requirement of energy for various age
groups.

e Gain knowledge of anti-nutrient components of foods.

o Get insight of processing methods to retain the nutritional
quality of food.

6 Credit Value Theory -4

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

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 2 Hours/week

L-T-P: Total lectures- 60 hours

Unit Topics No. of

Lectures
1. NUTRITION AND ENERGY REQUIREMENT: 12

Basic concept of nutrition and its relation to health.

Energy value of foods, Direct and Indirect Calorimetry, thermal equivalent of oxygen,
respiratory quotient (RQ), Specific Dynamic action (SDA) of the foods.

Balanced diet — Recommended dietary allowances (RDA) for various groups.

Basal metabolic rate (BMR) — definition, measurement and factors affecting it, energy
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requirement for various groups in human beings.
Keywords: Nutrition, calorimetry, respiratory quotient, BMR, SDA, balance diet.

NUTRITIONAL QUALITY OF CARBOHYDRATES AND LIPIDS: 12
Digestion and absorption of Carbohydrates.

Nutritional importance, requirement and biological functions of various dietary
carbohydrates, available and unavailable carbohydrates, Special role of the non-starch
polysaccharides.

Digestion and absorption of lipids.

Nutritional importance, requirement and biological functions of various dietary lipids,
Essential fatty acids and their physiological significance. ,
Keywords: Available and unavailable carbohydrates, non-starch polysaccharides,
dietary lipids, essential fatty acids

NUTRITIONAL QUALITY OF PROTEINS: 12
Digestion and absorption of proteins.

Nutritional importance, requirement and biological functions of various dietary
proteins.

Essential amino acids, Quality of proteins, digestibility coefficient,

Net protein utilization (NPU), biological value of protein and amino acid score,
Protein digestibility-corrected amino acid scores (PDCAAS)

Nitrogen balance and factors influencing it.

Keywords: Essential amino acids, protein quality, NPU, biological value of protein,
nitrogen balance

NUTRITIONAL CHARACTERISTICS OF VITAMINS AND MINERALS: 12
Vitamins- Structure, dietary sources, biochemical function and deficiency disorders of

Fat soluble and water soluble vitamins, Hypervitaminosis.

Minerals- Nutritional significance, sources, daily requirement and deficiency dlsorders

of dietary calcium, phosphorus, magnesium, iron, zinc and copper, Mineral toxicity.
Keywords: Fat soluble and water soluble vitamins, nutritional significance of
minerals, hypervitaminosis, mineral toxicity.

FOOD PROCESSING AND NUTRITIONAL DISORDERS: 12

Food processing methods and loss of nutrients during processing and cooking.
Naturally occurring anti-nutrients.

Disorders related to nutrition — Protein-energy malnutrition (PEM), Starvation,
Obesity.

Keywords: Recommended dietary allowances, food processing, ant- nutrients, PEM,
starvation ,obesity

Keywords/Tags:

Part C-Learning Resources

Text Books, Reference Books, Other resources
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1. Suggested Readings:

L.

9

10.

1L

Antia, F.P. and Abraham, “Clinical Dietetics and Nutrition”, P. Oxford University Press, Delhi, 2002, 4
edition.

Davidson and Passmore, “Human Nutrition and Dietetics”, Churchill Livingstone 1986, 8™ revised
edition

Shubhangini A. J., “Nutrition and Dietetics”, McGraw hill education India, 2017, 4% edition.

Bamji M.S., Rao, N.P. and Reddy, V. “Textbook of Human Nutrition”, Oxford & IBH Publishing Co.
Pvt. Ltd., New Delhi, 2009.

Chatterjea M.N. and Shinde, R. “Text book of Medical Biochemistry”, Jaypee Brothers, Medical
publishers.2012. 8™ edition.

Swaminathan M.S., “Advanced Textbook on Food and Nutrition”, Vol. I & II, The Bangalore Printing
& Publishing Co. Ltd. Bangalore, 2008.

Khanna, K., Gupta, S. and Seth, R., “Text book of Nutrition and Dietetics”, Phoenix Pub. House Pvt.
Ltd., New Delhi, 2016, 6™ edition.

Robinson, C.H. and Lawler, M.R., “Normal and Therapeutic Nutrition”, Macmillan, New York, 1990,
17" edition.

Sabarval B., “Applied Nutrition And Health”, Common,Wealth, 1999

Gopalan C., Rama Sastri, B.V, and Balasubramian, S.C. “Nutritive Value of Indian Foods”, NIN, IC,
2014, 4" edition.
All subject related books published by Madhya Pradesh Hindi Granth Academy.

2 Suggestive digital platforms web links

1
2,
3.
4,

http://www.britannica.com
http://en.wikibooks.org/wiki/Biochemistry
www.mphindigranthacademy.org
https://www.eshiksha.mp.gov.in/mpdhe/

Suggested equivalent online courses:

1.

https://nptel.ac.in

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks

University Exam (UE) :70 marks
Internal Assessment : Class Test Assignment/Presentation 30
Continuous Comprehensive
Evaluation (CCE)
External Assessment : Section (A) : Very Short Questions 70
18 e WY




University Exam Section:
Time : 03.00 Hours

Section (B) : Short Questions
Section (C) : Long Questions

Any remarks/ suggestions:

19
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Part A Introduction

Program: Degree

Class’: B.Sc. Year: Third Session: 2023-24

Subject: Biochemistry

1 Course Code S3-BCHE4Q
2 | Course Title Techniques in Nutritional Biochemistry
3 | Course Type (Core
Course/Elective/Generic T ; :
Elective/Vocational.....) Discipline specific elective — 2 (Group B)
4 Pre-requisite (if any) To study this course, a student must have had the subject
Biochemistry in Diploma (second year).
5 | Course Learning After successful completion of the course, the student will be able to:
outcomes (CLO) e Get an insight of Nutritional Biochemistry and importance of
nutrients.
¢ Develop skills of qualitative and quantitative analysis of nutrients.
e Understand the analysis of nutritional quality of food.
e Learn the parameters of biochemical process for energy
requirement for human nutrition. ‘
6 | Credit Value Practical- 2
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks: 35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 2hours per week

L-T-P: Total Number of Hrs-60 Hrs

S.No.

List of Experiments No. of Hours

1.

Estimation of protein in pulses.

60 Hrs

Determination of acid number, saponification and iodine value in oil.

Separation of egg proteins and their quantification.

Isolation of casein from milk and its quantification.

Estimation of total fats in milk.

Estimation of moisture content of food.

Estimation of calcium, phosphorus and iron in leafy vegetables.

gor| =E| on) | | W k9

Estimation of ascorbic acid (Vitamin C) in citrus fruits.
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. Estimation of Riboﬂavin and Vitamin A in food/vitamin tablet.

10. | Anthropometric identifications for Kwashiorkor, Marasmus and Obesity.
11. | Determination of BMI and BMR.

12. | Estimation of calorific value of food.

13. | Estimation of oxalate and flavonoids in raw and cooked food.

Keywords/Tags: Egg proteins, Vitamins in food, Minerals in food, calorific value, BMI, BMR.

Part C-Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Readings:

6.

. Yadav A., Arora M., “Practical manual for Nutrition and dietetics”, Kalpaz Publication, 2019.

Pender F., Van kaathoven N., “Nutrition and Dietetics: A practical Guide to Normal and Therapeutic
Nutrition in Clinical Practice”, Nelson Thrones Ltd., 1994,

. Robinson C.H. and Lawler M.R., “Normal and Therapeutic Nutrition”, Macmillan, New York.1990,

17™ edition.

Sadasivan S. and =~ Manickam A., “Biochemical methods “, New age international
publication.2018.3™ edition.

Gupta R.C. and Bhargava S., “Practical Biochemistry”, CBS Publishers & Distributors.2006, 4™®
edition.

All subject related books published by Madhya Pradesh Hindi Granth Academy.

2. Suggestive digital platforms web links

1.

https://www.eshiksha.mp.gov.in/mpdhe/

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments | Table work / Experiments
(Charts/ Model Seminar / Rural Service/
Technology Dissemination/ Report of Excursion/
Lab Visits/ Survey / Industrial visit)

Total Marks : 100
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