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 OVERVIEW: 

It is a great pleasure to share that, the Department of Food and Nutrition started its academic and scientific 

endeavour since 2019. The primary objective is to provide postgraduate education to students in Food and 

Nutrition under the University of Kalyani. The department focuses on providing quality education to 

students and for carrying out cutting edge research and development in the concerned fields. The curriculum 

of the department is designed in such a manner as to focus that our students get career opportunity in reputed 

educational and industrial institutes. The department has initiated since its beginning, with a high standard of 

academic and infrastructural development. Presently, it offers M.Sc. in Food and Nutrition having different 

areas of specialization, namely, Food Microbiology, Advances in Food Science & Chemistry, Nutraceuticals 

and Functional Foods, Community Nutrition, Food Preservation, Packaging, and Post-harvest Technology, 

Food Toxicology, Geriatric, Sports & Space Nutrition, Food product Development, Clinical Nutrition and 

Processing with internship/industrial training. 

 The outstanding academic program of the department is enhanced by the quality teaching and 

research, laboratory experience, as well as community outreach activities, supported by easy access to a 

department library, computers and other necessary facilities. The well catered curriculum has been expanded 

to convene the emerging needs and challenges in the area of Food and Nutrition. This has been achieved 

through not only course work but also with prominence given to research, community work focusing on 

capacity building of an underprivileged section of the population, seminars, internship/training in hospitals, 

food industries, and related organizations, educational tours, conferences, and workshops.  

To augment the students' perspective, the department holds seminars, workshops, and lectures from 

time to time by distinguished people working in the field of Nutrition and Food Technology or in 

collaboration with organizations related to these fields. Apart from this, the students and faculty are 

encouraged to participate and present papers at various National and International conferences. 

The Department of Food & Nutrition have a capacity of admitting twenty graduate students from 

different domains- Food and Nutrition, Physiology, Microbiology, Biochemistry, Human Development, 

Home Science, Chemistry, etc. 

OBJECTIVES: 

The Department of Food and Nutrition aims towards brilliant academic excellence with fundamental 

scientific research and technological approach for the students aiding for oriental, robust scientific 

knowledge and development leading to socio-economic and public health welfare. 

THE MISSION: 

1. Building the knowledge of the students for competing at national and international platforms and making 

them eligible for successful registered dietitian nutritionist along with other employment avenues in the 

field of food and nutrition and allied sectors. 

2. Continuously practicing the art for making efficient health care professionals.  



3. Providing higher education and guidance to create postgraduates leading to the growth and development 

of successful bright individuals which will finally enhance the scientific merit of the society. 

 THE GOALS: 

1. To development of nutrition concepts in students to assess and develop the nutritional health of 

communities. 

2. To determine and translate nutrient needs into menus for individuals and groups across the lifespan, in 

diverse cultures and religions, and for different income levels. 

3. To plan a community intervention based upon a needs assessment 

4. To advocate for a public policy related to nutrition programs or health care. 

5. To interpret and apply nutrition concepts in order to evaluate and improve the nutritional health of 

individuals with medical conditions 

6. To apply biological, biochemical, and physiologic scientific principles to nutrition practice 

7. To interpret medical terminology and laboratory parameters relating to nutrition 

8. To interpret scientific research, apply it to nutrition practices, and document interventions 

9. To adopt the various domains of nutritional and food research for health promotion/disease prevention 

activities or uncomplicated instances of chronic disease of the general population. 

10. To development of management principles in students to evaluate human, physical and fiscal resources 

in organizations. 
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The objectives of M.Sc. Food and Nutrition programme are:  

1. To impart the understanding of the concepts of basic physiology, nutritional biochemistry, and food 

chemistry. 

2. To enable the students to learn the methods of assessing the different human ailments, basic nutritional 

requirements, and nutritional assessment. 

3. To apply theoretical concepts in laboratory setting as per standard methods in the above mentioned areas  

A. To understand the applications of nutritional sciences in clinical interventions, communication for 

health promotion, and food science. 

B. To acquire skills to undertake the practical knowledge in system physiology, nutritional biochemistry 

and food chemistry. 

 

1. Understand the concepts of physiology, biochemistry, and food chemistry 

2. Comprehend methods of assessing different clinical parameters associated with different human ailments, 

clinical biochemistry and food analysis.

3. Apply theoretical concepts in laboratory setting as per standard methods in the above mentioned areas.

4. Understand the applications of nutritional sciences in clinical interventions, communication for health 

promotion and food science  

5. Acquire skills to undertake systematic research in the area of food science and nutrition.                

            

 

 

 

 

 

 

 



 INSTRUCTIONS TO THE PAPER SETTERS: 

1. 2 Marks 6 4 08 

2. 4 Marks 5 3 12 

3. 10 Marks 4 2 20 

 Grand Total 40 

 

1. 5 Marks 5 4 20 

2. Evaluation of Practical Note Book (5 Marks) 10 

3. Viva-voce (10 Marks) 10 

 Grand Total 40 

 

2. Review of Literature Writing  10 

3. Presentation 10 

 Grand Total 20 

 

 

 

 

 

 



 

 Course Objectives: 

1. To understand the normal functioning of various organ systems of the body and their interactions and to 

be able to comprehend the pathophysiology of commonly occurring diseases 

 Course Learning Outcomes:  

Student will be able to -  

1. Understand the current state of knowledge about the functional organization of the human body.  

2. Develop insight of normal functioning of all the organ systems of the body and their interactions. 

3. Comprehend the pathophysiology of commonly occurring diseases. 

4. Correlate physiology with various disorders and their pathogenesis. 

1. Cellular Organization, Cellular Signaling:  

Membrane structure and function, Structural organization and function of intracellular organelles, 

Cell Junctions, Cell Division and Cell Cycle, Intercellular communication. 

2. Stem cell and Developmental biology:  

Basic concept of developmental biology, Gametozenesis, Fertilization and Early development, 

Morphogenesis and Organogenesis, Developmental model organism, Developmental apoptosis, 

Aging and Senescence, Definition and types of Stem cell, Genesis and differentiation of Stem cells 

in different organ, “Placenta as a source of stem cells” and its importance in stem cell research, Stem 

cell application and future in modern biology and health sciences. 

3. Gastrointestinal System:  

Evolution of GI system and Anatomy, Histomorphological study, GI secretion and regulation, Role 

of hepatobilliary systems in gastrointestinal functions, Gastrointestinal hormones and their interplay, 

The basal or basic electrical rhythm (BER), Gastric motility, Chemistry, and mechanism of action of 

Defensive and Aggressive factors in GI function, Immune function of GI, Central control of 

gastrointestinal functions. Pathological Situations of GI. 

4. Cardiovascular System:  

Blood and its composition, Blood groups, Coagulation of Blood, Structure & function of Heart, 

Heart rate, Cardiac cycle. Cardiac output. Blood pressure & their regulations, Cardiac enlargement 

and hypertrophy, Myocardial necrosis and Myocarditis, Cardiac metabolism and cardiac efficiency, 

Cardiovascular changes during exercise. 

5. Endocrine and Reproductive System:  
Principles of endocrinology, Chemistry of hormones, Mechanism of hormone action, Hormone in 

immune responses, Hormonal regulation and metabolism, Structure and function of male and female 

sex glands and organs. Role of hormones in reproduction, Mechanism of spermatogenesis and 

hormonal regulation, Physiology of pregnancy. 

6. Excretory system:  

Structure and functions of the kidney, Bladder, Formation of urine, Role of kidney in homeostasis, 

Structure, and function of Skin. Regulation of temperature of the body.     



7. Respiratory System:  

Evolution of the atmosphere and respiratory system, Anatomy of respiratory system, Principles of 

respiratory mechanisms, Pressure/volume relationship, Respiratory system resistance, Lung function 

tests, Non-respiratory functions of the lung, Endocrine function of lung, Immune function, 

Physiology of pulmonary disease, Artificial Ventilation, Lung transplantation.   

8. Nervous System:  
Neuron & Neuroglia, “Synapse”-Definition, Properties, Electrical signals & its transmission, Resting 

membrane potential, Graded potential, Generation of action Potential, Propagation of nerve 

impulses, “Nerve fiber”-Definition & properties, Myelination, Reaction of degeneration & its 

clinical application, Formation of Spinal nerve, Peripheral nerve, Dermatomes, myotomes, 

Sclerotomes & its clinical application, Regeneration & repair of nervous tissue, Concept of Neural 

Plasticity. Elementary anatomy of Nervous System Sympathetic and Parasympathetic nervous 

System. Special Senses. 

 

 Course objectives: 

The course aims to provide systematic knowledge and understanding of chemistry of food components like 

water, proteins, carbohydrates and lipids, various aspects of food product development and systematic 

interpretation of sensory evaluation and get an insight in to the additives that are relevant to processed food 

industry for shelf life extension, processing aids and sensory appeal.  

 Course Learning Outcomes: 

The student will be able to understand:   

1. Understand the chemistry of food components like proteins, carbohydrates and lipids.  

2. Understand basic concepts of new food product development. 

3. Enable to learn about the food additives that are relevant to processed food industry for shelf life 

extension, processing aids and sensory appeal. 

1. Basic Concept on Food Chemistry:  

Food, Nutrients, Nutrition, Classification of Food, Classification of Nutrients. 

2. Bio-macromolecules and their principles of Interactions Bonds in Biochemical Reactions:  

Covalent, ionic and hydrogen bonds, Vander Waal’s forces, hydrophobic interactions. 

3. Principles of Biophysics as Applied to Food:  
Colloidal chemistry, pH, maintenance of pH within the cells, thermodynamics, applications 

4. Carbohydrates:  

Definition, Classification, Structure and Properties.  

5. Lipids:  

Definition, Classification, Structure and Properties, Fatty acids: Composition, Properties and Types. 

6. Proteins:  

Definition, Classification, Structure & properties. Amino acids: Classification, Types and functions. 

7. Nucleic acids and Nucleotides:  

Structure of nucleotides (Major bases- purines and pyrimidines), Ribose and deoxyribose sugars, 

Concepts of nucleosides (Mono, di, triphosphates), Types of DNA and RNA (Primary and secondary 



structure of DNA and RNA, organisation of DNA in the cell).   

8. Dietary Fiber:  

Classification, Sources, Composition, Properties & Nutritional significance.      

9. Minerals & Trace Elements and Vitamins:  

Bio-Chemical and Physiological Role of Iron, Sodium, Potassium, Calcium, Phosphorus, Chloride, 

Iodine, Zinc, Manganese, Selenium, Molybdenum, Cupper and their bio-availability & requirements, 

sources, deficiency & excess effects. 

10. Phytonutrients: 

Polyphenols, Flavonoids, Lignans, Stillbenes  

11. Enzymes:  

Structural basis of enzyme function: Active sites, Coenzymes, Activators, Inhibitors, Kinetics, 

Allosteric enzymes and their modulators, Mechanism of enzyme induction and repression, Technical 

approach to the study of enzyme activities.   

12. Food Additives:  

Definitions, Classification and functions, Preservatives, Antioxidant, Colours and Flavours, 

Emulsifiers, Sequestrants, Humectants, Hydrocolloids, Sweetners, acidulants, Buffering salts, 

Anticaking agents, etc.-Chemistry, food uses and functions in food formulations; Indirect food 

additives; Toxicological evaluation of food additives.  

 

 Course Objectives:   

The course will acquaint the students with properties and applications of enzymes, give the knowledge on 

carbohydrate and lipid metabolism, role of hormones in metabolism and impart knowledge on xenobiotic 

metabolism. 

 Course Learning Outcomes: 

Student will be able to:  

1. Understand the enzymes, their types, enzyme activity and their diagnostic role 

2. Have coherent and systematic knowledge on carbohydrate metabolic regulation  

3. Understand the lipid metabolism and its regulation 

4. Correlate the action of hormones with metabolic regulation 

5. Learn the principles of xenobiotic metabolism 

1. Carbohydrate Metabolism:         

 Pathway of glycolysis & its regulation, Energetics & Role of hormone 

 Pathway of TCA cycle & its regulation, Energetics & Role of hormone 

 Glycogen metabolism & its regulation, Energetics & Role of hormones 

 HMP Shunt pathway & its regulation 

 Protein sparing action of carbohydrate 

 Inborn error of carbohydrate metabolism (galactosemia) 

 Glycoprotein & Proteoglycan 

2. Protein Metabolism:          



Deamination, Transamination & Transmethylation, Urea cycle, Protein folding and its problems: 

Role of chaperons, Inborn error of amino acid metabolism 

3. Lipid Metabolism:  

Fatty acid synthesis, Lipoprotein synthesis, ß-oxidation & ω-oxidation, Forward cholesterol 

transportation (LDL & VLDL), Reverse cholesterol transportation (HDL), Disorders of lipid 

metabolism, Dyslipidemia & Lipid storage disease, Ketosis & Ketone body. 

4. Nucleic acid Metabolism:  

Metabolism of Purine and Pyrimidines, Diseases due to abnormal nitrogen base metabolism. 

5. Bioenergetics:           

 Concepts of free energy and strategies of energy metabolism; 

 High-energy biomolecules and coupling phenomenon, energy-rich bonds, weak interactions, 

group transfer 

 Biological energy transducers and bioenergetics; Oxidative phosphorylation and Photosynthesis   

 Extramitochondrial electron transport chains;  

 Oxygen toxicity and superoxide dismutase. 

 Free radicals, ROS and oxidation 

 Concept of Antioxidant 

6. Xenobiotic Metabolism: 

 Types and pathways of metabolic reactions; Involvement of cytochrome P450 – its isoforms and 

inhibitors of xenobiotic metabolising enzymes, Fate of xenobiotic metabolites, Factors 

influencing xenobiotic metabolism. 

 Pharmacologic, toxic, immunologic and carcinogenic effects. 

 Clinical correlations and biomedical importance. 

7. Overview of food to energy conversion:      

Electron transport chain: Formation of ATP; Integration of biochemical pathways; Hormones as 

regulators of biochemical pathways: Introductory concepts. 

 

 Course Objectives:  

The objective of the course is to acquaint the students with different biochemical estimations and 

histological techniques and give skills on clinical biochemistry and proximate analysis of different foods 

 Course Learning Outcomes: 

The student will be able to:  

1. Acquire skills on preparation of buffers, solutions and other laboratory reagents 

2. Spectrometric estimation of different clinical and biochemical parameters  

3. Detection of enzyme activity 

4. Assessment of proximate analysis of different foods. 

1. Estimation of total haemogram (Hb, TC, DC, and ESR), Separtaion of serum and plasma from blood 

2. Nutritional anthropometry (Height, weight, Body mass index (BMI), Body circumferences (waist, 



hip, and limbs), and Skinfold thickness, Measurement of Blood Pressure, Body composition. 

3. Histological techniques and slide identification: 

 Histochemical staining of murine tissue (H&E, PAS, Toluidine Blue and Masson’s Trichrome) 

 Histological features and identification of different organ from slide. 

4. Immunohistochemistry/Immunofluorescence techniques for the determination of protein localization 

(Demonstration) 

 Assay development 

 Slide preparation 

 Staining (Nuclear/Intercellular/Surface marker staining with Different Fluorophore-Tagged 

Antibody). 

5. DNA isolation and estimation by DPA method  

6. Separation of DNA by gel electrophoresis 

7. Separation of Proteins by electrophoresis (SDS-PAGE/Native Gel) 

8. Salting out of proteins from a solution  

1. Proximate and ultimate analysis of foods: Carbohydrates, Proteins, Fats, Total ash, Moisture content, 

Volatile and soluble content, Amino acid and Reducing sugar.  

2. Determination of mineral content in food: Calcium, Iron  

3. Determination of vitamins in Food: Ascorbic acid, β-carotene  

4. Estimation of fibre in food including pectin content of fruits  

5. Measurement of viscosity, Surface tension and pH of food  

6. Estimation of gluten content  

7. Estimation of polyphenols  

8. Determination of titratable acidity 

9. Determination of energy value of foods by using bomb calorimeter 

1. Preparation of Buffers: Preparation of acidic buffers, Preparation of basic buffers  

2. Determination of Enzyme Activity including protein estimation: Amylase, SGOT and SGPT  

3. Determination of biochemical constituents in serum: Glucose, Urea, Uric Acid, Total Cholesterol, 

HDL Cholesterol, LDL Cholesterol, Triglyceride, Phospholipid, Calcium  

 

 Course Objectives:  

To understand the nuances of scientific writing, develop skills in collation and presentation of scientific 

information and learn the process of developing scientific writing ability. 

 Course Learning Outcomes:  

Student will be able to  

1. Demonstrate knowledge of scientific writing method and styles 

2. Prepare a systematic literature review on a select topic 

4. Present a seminar of the literature review 



 Skills in Technical and Scientific Writing                                                                                            

 Learn the nuances of select technical writing styles/ guides 

 Analyze technical posters of researches in the fields 

 Review of Literature 

 Prepare a literature review on a select topic using an approved style guide 

 Conduct Plagiarism check of document prepared 

 Present an oral seminar on the topic   

 


