






















































































 

 

Course 
Code 

Course Name Category L T P Credit 

233FN2A2CA FOOD PROCESSING CORE 4 1 - 4 

PREAMBLE 

This course has been designed for students to learn and understand  

   about food processing sectors and strategies 

   the latest techniques involved in processing of food groups 

   the method of preservation and packaging 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 
Analyze the food processing sectors illustrate the different types of food 
commodities used for processing 

K3 

CO2 
Choose the processing method of cereals and millets to reduce the 
Nutrients lost 

K3 

CO3 
Compare the different processing techniques and fortification of Legumes 
and oil seeds 

K4 

CO4 
Classify and integrate the processing methods of animal-based products 
and its by products 

K4 

CO5 
Distinguish the thermal and non-thermal processing. Summarize the 
Recent trends in packaging technology 

K5 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

      

      

       

       

     

         

                 
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233FN2A2CA FOOD PROCESSING SEMESTER II  

Total Credits:   4 

Total Instruction Hours:    60  h 
 

Syllabus 

Unit  I Food Processing Sector  11  h 

Food processing sector –vision and mission, opportunities, strategies in the Indian 
food processing sector. Strengths, Weakness, Opportunities and Challenges of food 
processing operations. Role of Governmental organizations in up gradation of food 
industries. 

Food Processing: Importance of food processing, Types of processed foods, and its 
effect on nutritional properties of foods. 

Unit  II Cereals and Millets Processing  12   h 

 Rice  –  Parboiling,  Milling,  by  products  of  milling  and  processed  products-Rice 
flakes, puffed rice, popped rice, rice cakes, rice paper, instant rice and rice flour. 

Wheat - Milling, by products of milling and processed products -whole wheat flour, 
refined flour, semolina, popped and puffed wheat. 

Millets – Milling of Millet and it's by product, processed products - vermicelli and 
pasta.  

Methods  to  eliminate  anti-nutritional  factors,  fortified  and  enriched  cereals  and 
millets. 

Unit  III Legumes and Oil Seeds  12  h 

Pulses and Legumes - Modern methods of milling and it's by product, process to 
eliminate the anti-nutritional factors. Processing of pulse-based products 

Nuts  and  Oil  Seeds  –  Milling  and  it's  by  products,  extraction  of  oil  -  Lemon  and 
moringa  seed  oil,  preparation  of  hydrogenated  fats,  industrial  fats,  and  low-fat 
spreads and virgin oil, Fortification of fats and oils. Processing of fat substitute and 
fat replacer. Concentration and isolation - peanut, soybean and coconut and other 
fortified and enriched foods. 

Unit  IV  Milk, Meat, Fish and Egg 12   h 

Milk and Milk products- Processing, Flavored milk and toned milk, by product of 
Cream-  Butter,  Buttermilk  and  ghee.  Fermented  (Cheese,  yoghurt,  and  kefir)  and 
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non- fermented (paneer, gelato and ice cream) milk products. Vegan milk - almond 
and soy milk.  

Meat & poultry- Slaughtering, Processing and Preservation  -chilled, frozen, cured 
and smoked meat. Processing of meat-based products-sausage & Nuggets 

Fish  -  processing  and  by  products  of  fish-  fish  liver  oil,  fish  meal,  fish  protein 
concentrate, fish crackers. 

Egg- preparation of egg white and egg yolk powder. 

Unit  V Fruits and Vegetable Processing Technologies 13   h 

Fruits  and  vegetable  processing-  Drying  and  dehydration-  Drum  drying,  tunnel, 
spray drying, freeze drying, solar drying and fluidized bed drying. Thermal 
processing (canning, blanching, and sterilization) and non-thermal processing (High 
Pressure Processing, Ozone and Pulse Electric Field Technology), Minimal 
Processing. 

Mushroom - Production & Processing 

Processing  of  beverages  -Cocoa,  processing  of  spices  -Onion,  garlic,  ginger  and 
masala powder. Extraction of volatile oil in spices-oleoresin 

Recent  trends  in  packaging  technology:  Modified  Atmospheric  Packaging  and 
Controlled Atmospheric Packaging, Intelligent & Nano Active Packaging 

 

 

 

Text Books 

 1  
DS Warris, 2020. "Food Processing and Preservation" (Volume -I), CBS 
Publishers and Distributors & New Delhi.  

2 
Subulakshmi.G and Shoba A Udipi V.K, 2017, "Food Processing and 
Preservation"(volume  –I  Edn.),  New  age  International  publishers  &  New 
Delhi. 

 

References 

1 Avantina Sharma, 2010, "Text Book of Food Science and Technology", 2nd 
Edn. IBDC Publishers, Lucknow.  

2 Fellows.P.J., 2009,"Food Processing Technology- principle and practice", Wood 
head Publishing Ltd, Cambridge.  
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Course 
Code 

Course Name Category L T P Credit 

233FN2A2CB APPLIED PHYSIOLOGY CORE 4 - - 4 

PREAMBLE 

This course has been designed for students to learn and understand  

   the structure and functions of various systems in human body 

   the functions of all the systems and its disease conditions 

   the physiological aspects of hormones, drugs and nutrient interactions 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Illustrate the structure and functions of digestive and circulatory system K2 

CO2 
Identify the anatomy and physiology of respiration, respiratory volumes 
and mechanism of excretory system 

K3 

CO3 
Know the structure and functions of brain, classification and functions of 
nervous system 

K4 

CO4 
Elaborate  the  structure  and  functions  of  endocrine  system  and  immune 
system 

K4 

CO5 
Classify the different types of enzymes and elaborate drug and nutrient 
interaction 

K5 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

      

      
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233FN2A2CB APPLIED PHYSIOLOGY SEMESTER II  

Total Credits:   4 

Total Instruction Hours:    48  h 
 

Syllabus 

Unit  I Digestive system and circulatory System  9  h 

Digestive system - Structure and functions of salivary gland, oesophagus, stomach, 
small intestine, large intestine, liver, gall bladder and spleen. 

Circulatory  System  -  Structure  and  functions  of  Heart  and  blood  vessels,  cardiac 
cycle and cardiac output. Heart beat - origin, conduction and regulation, circadian 
rhythm - bradycardia and tachycardia, ECG. 

Unit  II Respiratory system and excretory system  10   h 

 Respiratory system – Basic anatomy of the respiratory system, types of respiration, 
mechanism  of  respiration,  transport  of  gases  -  oxygen  (Bohr  effect)  and  carbon 
dioxide, chloride shift (Hamburger Phenomenon), respiratory volumes - spirometer. 

Excretory  system  -  Excretory  organs  -  structure  of  kidney  and  components  and 
functions of nephron, formation and composition of urine, Hormonal regulation of 
kidney - diuresis and micturition. 

Unit  III Nervous system  9  h 

Nervous system - Nerve cell and nerve fibre, reflex action - nerve impulse, receptors 
and  reflex  arc,  classification  and  functions  of  nervous  system  -  central  nervous 
system - structure and functions of brain and spinal cord, autonomic nervous system 
- sympathetic and parasympathetic - transmitters. 

Unit  IV  Endocrine and Immune system 10   h 

 Endocrine  glands  –  Structure,  function,  hormonal  secretion  and  actions  -  pineal, 
pituitary, thyroid, parathyroid, thymus, adrenal gland, pancreas, islets of 
Langerhans, ovary and testis. 

Immune  system:  cells  of  the  immune  system,  role  of  immune  cells,  Types  of 
immunity  -  innate  immunity  and  acquired  immunity,  Antigens  and  its  functions, 
Immune  responses  -  cell  mediated  and  humoral  immunity,  antigen  -  antibody 
reactions, auto-immunity and hypersensitivity.  
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Unit  V Enzymes and Drug 10   h 

Enzyme – Introduction, classifications and biological functions of enzymes, enzyme 
activation, properties of enzymes, difference between enzyme, catalyst and whole 
cell. 

Nutrient and drug interaction – Introduction, absorption, route of drug 
administration, excretion, basic concept, effect of nutrition on drugs, drug’s effects 
on nutritional status, clinical significance and risk factors for drug nutrient 
interaction. 

 

 

 

 

Text Books 

 1  
Sarada Subramanyam, Madhavankutty. K and Singh .H.D 2020. “Textbook of 
Human Physiology, S.Chand & company Ltd, New Delhi.  

2 
Sembulingam K&P 2013, “Essentials  of Medical Physiology", 6th Edn., 
JAYPEE Brothers, Medical Publishers, New Delhi  

 

References 

1 Subrahmanyam, S. 2007, "Text  Book  of   Human  Physiology", S.Chand 
Publications, New Delhi, India.   

2 Guyton, Hall, A.G. and J.B., 1996, "Text Book of Medical Physiology" 9th 
Edn., W.B. Sanders Company, Prism Books (Pvt.) Ltd. Bangalore.  

3 Stites .D.P., Terr.A.I., and Parsiow. T.G., 1994, “Basic and Clinical 
Immunology”, 10th Edition., Prentice Hall International Inc., New Jersey. 

 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

  

49

M.Sc Food and Nutrition (Students admitted during the AY 2023-24)



 

 

Course 
Code 

Course Name Category L T P Credit 

233FN2A2CC THERAPEUTIC NUTRITION - I CORE 4 - - 4 

PREAMBLE 

This course has been designed for students to learn and understand  

   the principles of medical nutrition therapy 

   the causes and complications of different disease condition 

   the importance of diet planning for various disease condition 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Summarize the principles of diet therapy and nutrition care process K2 

CO2 Explain the etiological factors and diet therapy for fever and infections K2 

CO3 
Interpret  the  physiological  changes  and  dietary  modification  for  gastro 
intestinal and inflammatory diseases 

K3 

CO4 
Infer the physiological changes and nutritional modifications for diabetes 
mellitus 

K4 

CO5 
Explain the physiological changes and nutritional modifications for renal 
disease 

K4 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

      

      

        

      

      

         

                  
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233FN2A2CC THERAPEUTIC NUTRITION-I SEMESTER  II 

Total Credits:   4 

Total Instruction Hours:    48  h 
 

Syllabus 

Unit  I Therapeutic Diets  9 h 

Therapeutic Diets – Principles, objectives and diet therapy, review of hospital diets, 
type of dietitians, role of dietitian in the hospital and health care setting, Nutrition 
Care Process (NCP), diet planning and use of exchange list in nutrient calculation, 
diet counseling. Enteral and Parenteral nutrition. 

Unit  II Fever and Infections  10   h 

Etiological factors and Dietary modifications for fever and infections, COVID -19 and 
allergy. Burns – Complications, Dietary management & mode of nutrition support 
and wound management of burns. Sepsis - Definition and Dietary management of 
Sepsis  with  or  without  Multiple  Organ  Dysfunction  Syndrome  (MODS).  Dietary 
management for pre- and post-surgical diet. 

Epidemiology, transmission of HIV, pathophysiology, clinical manifestations, HIV 
infection  and  other  diseases,  Immunity  and  AIDS  virus,  dietary  management, 
Prevention and Control. 

Unit  III Gastro Intestinal Diseases  10  h 

Diseases of Oesophagus: Esophagitis and Hiatus hernia. Disease of Stomach: 
Indigestion,  acute  and  chronic  gastritis  and  peptic  ulcer,  Gastroesophageal  reflux 
disease. Disease of Intestine: constipation - atonic, spastic, and obstructive, diarrhoea 
- acute and chronic and steatorrhea. Inflammatory Diseases -Diverticulosis, 
diverticulitis, regional enteritis, ulcerative colitis, irritable bowel syndrome, 
malabsorption  syndrome  -  sprue,  Lactose  Intolerance,  Post-surgical  complications 
and management. 

Unit  IV  Obesity and Diabetes Mellitus 10 h 

Nutritional  Imbalances-  Obesity  and  underweight,  types  of  obesity,  etiological 
factors,  assessment  of  obesity,  grades  of  obesity,  theories  -  set  point  and  fat  cell 
theory, thermogenesis in obesity. Life style and Dietary modifications.  

Diabetes  Mellitus  (Type  I  and  II)  -  Epidemiology  /  Incidence  -  Classification  - 
symptoms. Metabolic changes: complications, clinical findings -diagnostic tests. 
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Management of Diabetes - Food exchange list, Glycaemia index of foods, 
Carbohydrate counting and Resistant starch, Dietary management, Meal planning 
approaches - With and without Insulin and during sickness. Herbal plant remedies 
for diabetes mellitus. 

Unit  V Renal Diseases 9   h 

Kidney  –  Etiology,  Pathogenesis,  Clinical  manifestation,  dietary  management  for 
kidney disease- acute and chronic glomerulonephritis, nephrosis, nephrotic 
syndrome, urinary calculi, acute and chronic kidney disease, End stage renal disease, 
renal agenesis, renal dysplasia, kidney transplant and dialysis. 

 

 

 

 

 

Text Books 

 1  
Srilakshmi B. , "Dietetics, 2014", 7th Edition, New Age International (P) Limited 
Publishers, New Delhi.  

2 
Mahan.   B and Escott.S, 2007.   "Krause's  Food  and nutrition  Therapy", 12th 
Edition, Philadelphia, W.S. Saunder’s Company, USA.  

 

References 

1 Garrow.J.S & James.W.P.T, J. 2006, Human Nutrition &dietetics, Churchill 
Livingstone, New York.  

2 Mahan.  B and Escott.S, 2000.  "Food Nutrition and Diet Therapy", 12th edition 
Philadelphia, W.S. Saunder’s Company, USA.  
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Course 
Code 

Course Name Category L T P Credit 

233FN2A2CD MACRONUTRIENTS CORE 4 - - 4 

PREAMBLE 

This course has been designed for students to learn and understand  

   the classification, and nutrient composition of foods 

   the food sources and requirements for macronutrients 

   the absorption and metabolism of macronutrients  

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 
Interpret the utilization of energy, basal metabolism, and energy 
requirement. 

K4 

CO2 
Explain  the  digestion,  absorption  and  metabolism  of  carbohydrates  and 
dietary fiber 

K4 

CO3 
Summarize the protein digestion, absorption, metabolism, and its 
requirements 

K5 

CO4 
Illustrate dietary fat, brown fat thermogenesis and therapeutic inhibition 
of fat absorption 

K5 

CO5 Ensure the importance of water and electrolyte balance K5 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

      

      
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233FN2A2CD MACRONUTRIENTS SEMESTER  II 

Total Credits:   4 

Total Instruction Hours:    48  h 
 

Syllabus 

Unit  I Energy  10  h 

Energy  -  Definition,  Units,  Components  of  energy  requirement,  Determination  of 
Energy  Value  of  Food,  Total  energy  Requirement,  Basal  Metabolic  Rate  and  its 
measurements,  Factors  Affecting  Basal  Metabolic  Rate,  Thermic  Effect  of  food 
Factors Affecting, Energy requirement during  work,  Resting Energy  Expenditure, 
Specific dynamic actions, Recommended Dietary Allowances 

Unit  II Carbohydrates  10   h 

Carbohydrates- Classification, Functions, Digestion, Absorption, Metabolism, 
Maintenance of Blood Glucose Levels, Hormonal control of blood sugar levels. 

Dietary Fiber- Classification of dietary fiber, physiological and metabolic effects of 
fiber, role of fiber in the prevention of disease. Recommended dietary allowances 
and sources. 

Unit  III Proteins  10 h 

Proteins & Amino acids – Functions, classification, sources, Digestion, absorption, 
metabolism,  utilization  and  factors  affecting,  storage,  assessment  of  quality  of 
proteins, complimentary value of proteins and requirements. Factorial estimation for 
arriving at RDA of proteins for Indians. 

Unit  IV  Lipids 8  h 

Lipids- Classification, Fats in the Body and Food, Functions, Digestion and 
Absorption, Transport and Metabolism, Essential Fatty Acids, Brown Fat 
Thermogenesis, Therapeutic Inhibition of Fat Absorption and Sources. 

Unit  V Water and Electrolytes 10   h 

Water-  Definition,  Distribution,  Functions,  Water  Balance,  Maintenance  of  Fluid 
/Water Balance, Water Depletion, Water Excess (Water Intoxication), Distribution of 
Electrolytes, Maintenance of Electrolyte balance, Acid Base Balance- The Control of 
Hydrogen  Ion  Concentration,  Acid  Base  Buffers,  Respiratory  Regulation  of  pH, 
Renal Regulation of pH. 
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Text Books 

 1  
Srilakshmi,B 2020, "  Nutrition Science", 6th edition., New Age International 
Private Ltd. New Delhi.  

2 
Groffer.S.S,  Smith.J.L  &  Groff.J.L  ,  2009,  "  Advanced  Nutrition  and  Human 
Metabolism", 5th edition, Wadsworth, USA.  

 

References 

1 Nicola Anderson & Claire Thomson, 2016, "Food and Nutrition" 1st edition, 
Hodder Education, London. 

2 Berdainer.C.D & Zempleni., 2009, "Advanced Nutrition Macronutrients, 
Micronutrients and Metabolism". CRC Press, Taylor and Francis Group, USA.  
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233FN2A2CP FOOD ANALYSIS SEMESTER II 

 

Total Credits:  3 
Total Instructions Hours:  72 h 

 

S.No Contents 

1 Determination of Moisture content 

2 Determination of Carbohydrate by anthrone method 

3 Estimation of protein content of foods by Lowry's method 

4 Estimation of fat content of foods by Soxhlet method 

5 Estimation of crude fibre 

6 Estimation of Sodium and Potassium in processed foods 

7 Estimation of Iron 

8 Estimation of Phosphorus 

9 Estimation of Calcium in milk and curd 

10 Estimation of Ascorbic Acid in Citrus Fruits 

11 Estimation of Iodine number and Acid number 

12 Determination of Saponification Value of oil 

13 Determination of Total Antioxidant Capacity 

14 Estimation of Thiamine and Riboflavin 

15 Determination of β -Carotene and Lycopene 

 

Note: Out of 15- 13 mandatory 
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Course 
Code 

Course Name Category L T P Credit 

233FN2A2CE COMPUTER APPLICATION IN NUTRITION EDC 4 - - 4 

PREAMBLE 

This course has been designed for students to learn and understand  

   the concept of microsoft office 

   the fundamentals of word, excel and power point 

   the computer networks and multimedia in nutrition education 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Understand the fundamentals of MS word K1 

CO2 Apply the knowledge for creating a document and presentation K2 

CO3 Build and analysis the table and database for nutrition using MS Excel K3 

CO4 
Apply the knowledge for creating nutrition web page. Expose the concepts 
of computer networks 

K4 

CO5 
Develop the  online application in nutrition education using  multimedia 
tools 

K5 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

      

      

        

         

        

         

                  
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233FN2A2CE COMPUTER APPLICATION IN NUTRITION SEMESTER II  

Total Credits:   4 

Total Instruction Hours:    48  h 
 

Syllabus 

Unit  I Word Basics  10  h 

Word Basics: Creating a new document, Formatting Text and Documents, Working 
with Headers and Footers, creating a simple table using the table menu, using menus 
and toolbars. 

TEXT:  Copy,  delete,  move,  spell  check  character  &  page  formatting,  size,  font, 
header, footer, bordering, coloring, margins, justification and graph. Understanding 
the concept of mail merge. Creating an article for publication. 

PICTURE: Creation, editing, import and printing. Use of other available features. 

Unit  II PowerPoint Basics  10   h 

Creating presentations - Insert, format, and modify slides. Insert and format tables, 
charts,  and  SmartArt  graphics.  Application  of  slide  transitions  and  animations. 
Inserting audio, video and animating multimedia playback, recording sound. 
Presentation using google slides. Creating food and nutrition presentation. 

Unit  III MS Excel  10 h 

Excel Basics: Overview of Excel features, creating a new worksheet, Selecting cells, 
moving  cells,  copying  cells,  sorting  cell  data,  inserting  rows,  inserting  columns, 
Deleting  parts  of  a  worksheet,  entering  and  editing  Formulas,  Creating  Nutrition 
database using MS Access.  

Unit  IV  Multimedia 9   h 

Introduction to Multimedia: Components of Multimedia, Multimedia software tools, 
Multimedia Applications, Multimedia and hypermedia, online applications in 
nutrition education, webpage creation and app development - nutrient calculation, 
pamphlet and brochures. 

Unit  V Applications of computer in nutrition 9 h 

Nutrition Education and Counseling, Spread sheets in Nutrient and Diet 
calculations,  Use  of  statistical  software  -  R  software,  SPSS,  and  Graph  pad  prism 
Accessing  Digital  Library,  barcode  and  QR  code,  e-Journals  in  Food  Science  and 
Nutrition, Relevant Nutrition software’s. 
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Text Books 

 1  
Gurvinder Singh and Rachhpal Singh, 2015, “P.C. Software and Programming 
in C”, 4th Edition, Kalyani Publishers, Hyderabad.  

2 
Deepak  Bharihoke.,  2010,  “Fundamentals  of  Information  Technology”,  3rd 
Edition, Excel Book Publishers, Kerala.  

 

References 

1 Srivastava Chetan, 2014, “Fundamentals of Information Technology”, 3rd 
edition, Kalyani Publishers, Hyderabad.  

2 Ze  Niam  Li  and  Mark  S.Drew,  2005,  “Fundamentals  of  Multimedia”,  1st 
edition, Prentice Hall India Learning Private Limited, New Delhi. 
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Course 
Code 

Course Name Category L T P Credit 

233FN2A2DA FOOD BIOTECHNOLOGY DSE 3 - - 3 

PREAMBLE 

This course has been designed for students to learn and understand  

   the application of biotechnology in the field of Food and Nutrition 

   the concepts of fermentation techniques and GM foods 

   the fundamentals of enzymes and carbon footprint 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Elaborate the ethical aspects of food and agricultural biotechnology  K2 

CO2 
Interpret the fermentation techniques and emphasize the characteristics of 
probiotics product  

K3 

CO3 Examine the characteristics regulations and ethical concerns of GM foods K4 

CO4 Justify the role of biotechnology in meat, poultry, fish and milk processing K4 

CO5  Illustrate the effect of enzyme and inspect the components of footprint  K4 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

  

  

 
 

 

 

 

   
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233FN2A2DA  FOOD BIOTECHNOLOGY SEMESTER II 

Total Credits:   3 

Total Instruction Hours:   36 h 
 

Syllabus 

Unit  I Food biotechnology 7 h 

Biotechnology-Introduction, goals, ethical aspects of food and agricultural 
biotechnology, limitations, variety of changes shaping bioethics, hazardous 
materials used in biotechnology-handling and disposal, GMP, GLP. 

Food biotechnology-Introduction, methods, food production, regulatory, safety and 
socio-economic considerations, Safety of food biotechnology, modern food 
biotechnology-definition, overview, potential benefits & risks. 

Unit  II Role of biotechnology in fermentation & Probiotics 7 h 

 Fermentation –Types of fermentation and fermenters, recovery and purification of 
products,  fermentation  and  product  recovery  costs,  factors  affecting  fermentation 
economics. 

Probiotics - Features and composition, characteristics of a good probiotics, factors 
affecting viability in foods, probiotics products - quality assurance and regulatory 
issues, guidelines for the evaluation of probiotics in food. 

Unit  III Genetically modified foods 7 h 

Genetically modified foods- Introduction, regulation and role of government, 
labeling,  advantages  of  GM  foods  and  assessment  of  the  impact  of  GM  foods  on 
human health, social & ethical concerns about GM foods. Characteristics of 
Genetically modified fruits-apple, citrus, cherry, guava, papaya. 

Characteristics of Genetically modified vegetables - tomato, soya bean, carrot, potato. 
Mushroom-identification,  nutritional  values,  essentials  of  mushroom  cultivation, 
opportunities and challenges. 

Unit  IV Role of biotechnology in animal source foods 7 h 

 Meat- Introduction, tenderization process, enzymatic tenderization. 

Poultry- Introduction, slaughtering & processing, poultry nutrition impact. 

Fish- Introduction, genetically engineered fish, fish feed biotechnology, benefits and 
disadvantages.  
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Milk-Natural components, milk processing operations, key products in dairy 
industry. 

Unit  V Enzymes and carbon footprint 8 h 

Enzymes-Introduction, sources, purification, formulation of the final enzyme 
product, enzyme recovery, future of industrial enzymes. Enzymes sources, 
mechanism, functions -amylase, pectic, lactase, protease. 

Carbon footprint-Introduction, ecological footprint of the global food system-
primary components of footprint, Impact on other food system. 

 

 

 

 

 

Text Books 

1 
GN Foster,2020, “Food biotechnology”,1st edition ,CBS Publishers & 
Distributors Pvt. Ltd, New delhi. 

2 
V  Sree  Krishna,  2017,  "Bioethics  and  Biosafety  in  Biotechnology",  New  Age 
International Publishers, New Delhi. 

 

References 

1 Johnson-Green Perry, 2018, "Introduction To Food Biotechnology", Taylor and 
Francis, England. 

2 Byong  H.  Lee,  2014,  "Fundamentals  of  Food  Biotechnology",  John  Wiley  & 
Sons Ltd, New York.  
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Course 
Code 

Course Name Category L T P Credit 

233FN2A2DB FOOD WASTE AND BY-PRODUCT UTILIZATION DSE  3 - - 3 

PREAMBLE 

This course has been designed for students to learn and understand  

   the food processing by-products and their utilization 

   the incorporation of by-products into various food products 

   the emerging technologies to extract valuable bioactive chemicals from food waste 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Elaborate on the waste related to food industry K3 

CO2 
Illustrate the principles and applications of the food processing by 
products  

K3 

CO3 
Summarize the valorization of fruit and vegetable waste and loss 
quantification after harvest 

K3 

CO4 Explain the use of food by-products in industrial sector K4 

CO5 
Illuminate the bio processing of meat waste to value-added bio-medical 
products 

K4 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

 

 

 

 

 

 

 
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233FN2A2DB FOOD WASTE AND BY-PRODUCT 
UTILIZATION 

SEMESTER II 

Total Credits:   3 

Total Instruction Hours:   36 h 
 

Syllabus 

Unit  I Industrial Food waste 7 h 

Food waste: classification and properties, disposal and recycling in  the context of 
change in the agricultural industry and emerging nutritional trends, origin of food 
waste, generated mass of the most important types of product-specific food waste. 
Possible mitigation measures for food processing wastes. Impact of waste disposal 
on environment and human health. 

Unit  II Cereals, Pulses and Sugar 8 h 

 Rice Processing Industries - Rice bran - Protein extraction method, rice hull and rice 
bran fiber.  

Soyabean - Major Soybean by-products, tofu whey and its uses, source of various 
enzymes and applications of important soybean products.  

Sugar Processing  Industries  - By-Products - flavorings  and aromas, agglomerated 
product production from bagasse.  

Unit  III Fruit, Vegetables and Dietary Fiber 7 h 

Fruit - Phenolic compounds as functional foods, fruit by-products sources and value-
added products from fruit by-products. 

Vegetable  -  Valorization  of  vegetable  wastes,  reasons  and  overall  prevention  of 
wastes, loss quantification of fruits and vegetables after harvest. 

Dietary Fiber - Dietary fiber from fruits, vegetables, cereals and pulses, utilization of 
dietary fiber in different food industries. 

Unit  IV Dairy and Pre - Biotics 7 h 

Dairy - By-products from the dairy processing industries, proteins from dairy waste 
and advances in milk fractionation for value addition. 

Prebiotics from food processing by-products, oligosaccharides and polysaccharides 
from food processing and agricultural by-products. 
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Unit  V Meat, Poultry and Seafood 7 h   

Meat - By-Products  and wastes generated during  meat, beef  and  pork processing 
waste - Collagen, Gelatin. 

Poultry - Proteins and Peptides derived from Chicken Processing By-Products and 
Waste, Valorization of Egg Waste. 

Seafood processing - By-Products, bio medicals – fish protein hydrolyzate, peptides, 
chitin and chitosan.  

 

 

 

 

 

Text Books 

1 
Anil Kumar Anal., 2018, "Food Processing By-Products and their Utilization", 
John Wiley & Sons Ltd., New York. 

2 
Vassoreopoulou  and  Winfried  Russ.,  2007,"Utilization  of  By-Products  and 
Treatment of Waste in the Food Industry", Springer, New York. 

 

References 

1 Charis M. Galanakis., 2020, "Food Waste Recovery Processing Technologies 
Industrial Techniques and Applications", Elsevier Inc., Netherlands. 

2 J. Saxena., 2011, "Food Processing Waste Management Treatment and 
Utilization Technology", New India Publishing Agency, New Delhi. 

3 Keith Waldron., 2007, "Handbook of Waste Management and Co-Product 
Recovery in Food Processing", Elsevier Inc., Netherlands. 
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Course 
Code 

Course Name Category L T P Credit 

233FN2A2DC FOOD TOXICOLOGY DSE 3 - - 3 

PREAMBLE 

This course has been designed for students to learn and understand  

   the principles of toxicology 

   the clinical, emergency, environmental, medico-legal and occupational aspects of toxicology 

   to prevent the toxic substances in food products 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Editorialize the mechanism of toxicology and biotransformation K3 

CO2 Determination of toxicants in food and its effects K3 

CO3 Summarize the regulations for genetically modified foods and allergenisity K3 

CO4 
Infer food contaminants and heavy metal contamination and radioactive 
contamination 

K4 

CO5 Speculate the application of food additives and its toxicological effects K4 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 

 

 

 

 

  

 

 

 
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233FN2A2DC FOOD TOXICOLOGY SEMESTER II 

Total Credits:   3 

Total Instruction Hours:   36 h 
 

Syllabus 

Unit  I Toxicology 7 h 

Introduction to Toxicology – Definition, scope, history, principles, classification of 
toxic agents, characteristics of toxic exposure, interaction and tolerance, 
biotransformation. Mutagenesis, Mechanism of toxicity- Oncogenesis, 
Teratogenesis. 

Unit  II Food Toxins 7 h 

Food Toxins – Natural and synthetic toxicants in foods, importance of natural toxins 
in  food,  toxicants  of  plant  and  animal  origin.  Microbial  toxins  (e.g.  Algal  toxins, 
bacterial toxins and fungal toxins). Food poisoning, toxin determination in foods and 
their management. Toxicity of macro and micro nutrient. 

Unit  III Food allergies and allergens  8 h 

Food  allergies  and  allergens:  Natural  sources  and  chemistry  of  food  allergens; 
true/untrue food allergies, handling of food allergies. Safety of Genetically Modified 
food: potential toxicity and allergenisity of GM foods. 

Manifestations  of  organ  toxicity  –  neurotoxicity,  hepatotoxicity,  nephrotoxicity, 
hematotocicity and immunotoxicity. 

Unit  IV Contaminants in Food 7 h 

Contaminants in Food: heavy metal contamination in food (mercury, arsenic lead, 
cadmium, chromium and aluminum) and their health impacts. Radioactive 
contamination of food.  

Drug Residues in food: Fungicide and pesticide residues in foods, use of veterinary 
drugs. 

Unit  V Food Additives and Adulterants 7 h 

Food Additives: Classification, functional role, limitations and toxicological effects 
of food additives; food processing generated toxicants: nitroso compounds, 
heterocyclic amines. Food adulteration and potential toxicity of food adulterants. 

 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Agencies and statutes involved in regulation of toxic chemicals in India.
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