Syllabus for Undergraduate B.Sc/B.Sc Honors in Food Science and Technology

Session 2023

Course outline  of B.Sc/B.Sc (Honours) in Food Science and Technology

	Semester
	Course Code
	Title of Course
	                  Credits

	
	
	
	Teaching
	Practical

	1st
	FST123J/N
	Food Chemistry and Microbiology
	4
	2

	2nd
	FST223J/N
	Fruit and Vegetable Processing
	4
	2

	3rd
	FST323J1/N
	Food Chemistry and Microbilogy-II
	4
	2

	4th
	FST423J1/N
	Principles and Methods of Processing
	3
	1

	
	FST423J2
	Cereal and Bakery Technology
	4
	2

	
	FST423J3
	Spices, Flavours and Plantation Crops
	4
	2

	5th
	FST523J1/N
	Food Packageing
	3
	1

	
	FST523J2
	Processing Technology of Milk and Milk Products
	4
	2

	
	FST523J3
	Entrepreneurship and Project Management 
	4
	2

	6th
	FST623J1/N
	Food Quality Assurance
	3
	1

	
	FST623J2
	Technology of Meat, Egg and Poultry
	4
	2

	
	FST623J3
	Food Engineering
	4
	2

	7th
	FST723J1/N
	Food Additives and Toxicology
	3
	1

	
	FST723J2
	Legume and Oil Seed Technology
	4
	2

	
	FST723J3
	Food Analytical Techniques
	4
	2

	8th
	Honours
	FST823J1/N
	Biostatics and  Computer Application in Food Science
	3
	1

	
	
	FST823J2
	Nutraceuticals and Functional Foods
	4
	2

	
	
	FST823J3
	Food Biotechnology
	4
	2

	
	Research
	FST823JP
	Research Project
	12


Programmee objectives

The objectives of the programmee are: 
· To provide compherensive knowledge in the area of Food Science and Technology. 
· To impart knowledge to the students with the modern technologies of food processing and preservation of foods plant and animal origin. 
· To aquaint students about national and international food laws and regulation.
· To impart knowledge of food safety and quality management.
· To inculcute the knowledge with regard to relationship of food and health.
1st Semester 

FST123J/N:  FOOD CHEMISTRY AND MICROBIOLOGY-I


CREDITS: THEORY-4 PRACTICAL - 2                  THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To acquaint the students to different types of microorganisms associated with food spoilage and food preservation

· To acquaint the students about the structure and properties of different components of food 

UNIT- 1 (15 HOURS)

· History and scope of food microbiology–Historical development in food preservation, food spoilage and food poisoning

· Microbial growth pattern–Growth curve of microbial cultures, its application to food preservation. 

· Factors affecting microbial growth–pH, moisture content, Eh, nutrient content, antimicrobial constituents, biological structures and extrinsic factors

UNIT- 2 (15 HOURS)

· Bacteria–Morphological & structural features of Gram +ve& Gram –ve bacteria, physiological characteristics

· Mold–General characteristics, morphological features, reproduction, physiological requirements, common molds associated with foods

· Yeast–General Characteristics, reproduction, cultural characteristics, physiological characteristics

· Viruses–Structure and replication with particular reference to food born viruses

· Important food spoilage and pathogenic bacteria associated with foods

UNIT- 3 (15 HOURS)
· Food chemistry: Definitions & Scope

· Water: Structure of water, hydrogen bonding, common food components involved in hydrogen bonding

· Water solute interactions–Free water, bound water, interaction of water with ionic and non-ionic groups

· Water activity and its relation with shelf–life of foods

· Carbohydrates: Definition, chemistry, classification, sources and properties

· Proteins: Definition, chemistry, classification, sources, Amino acid structure, Acid base properties

    UNIT – 4 (15 HOURS)

· Fats: Definition, Sources, classification, structure and properties

· Pigments in foods–Chlorophyll, carotenoids, anthocyanins: Classification, structure and properties.

· Vitamins: Definition, sources, classification, bioavailability, losses and stability

PRACTICALS (2 CREDITS: 60 HOURS)           
· Microscope: Types and working of microscope

· Cleaning and sterilization of glassware

· Identification of different food bacteria, yeast and mold on the basis of morphological characteristics

· Preparation of nutrient media and techniques of inoculation

· Gram staining of microbes–Gram positive and gram negative bacteria 

· Determination of microbial load in food samples using different plating techniques

· Determination of coliform count in foods

· Preparation and standardization of solutions

· Determination of moisture, ash, crude protein and crude fat content in food samples

· Qualitative tests of carbohydrates and amino acids

· Determination of total and reducing sugars in food

REFERENCES:

1. Frazier, W.C. (2017). Food Microbiolog (5th Ed.). McGraw Hill Education (India) Private Ltd.

2. Jay, J. (2012). Modern Food Microbiology. Springer Science & Business Media. 

3. George J. Banwart. (2012). Basic Food Microbiology. Springer Science & Business Media.

4. Stainier et al. (1999). General Microbiology (5th Ed.). Palgrave Macmillan; 5th edition

5. Ray, B. & Bhunia, A. (2013). Fundamentals of Food Microbiology. CRC Press, 

6. Owen R. Fennema. (2007). Food Chemistry. CRC Press

7. Meyer. (1960). Food Chemistry. Reinhold Publishing Corporation.

8. Wong. (2018). Mechanism & Theory in Food Chemistry. Springer International Publishing

9. Belitz, H. D. (2009). Food Chemistry. Springer Science & Business Media

10. John M. deMan. (2018). Principles of Food Chemistry. Springer International Publishing. 

 2nd Semester 

FST223J/N: FRUIT AND VEGETABLE PROCESSING 

 

CREDITS: THEORY-4, PRACTICAL -2                THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning 

· To make students understand about the principles and methods of preservation fruits and vegetables

Unit – 1 (15 HOURS)

· Fruits and Vegetables: Definition and classification, production status and consumption pattern and post-harvest losses

· Nutritional significance of fruits and vegetables

· Post-harvest physiology of fruits and vegetables, respiration and transpiration

· Ethylene biosynthesis, mode of action, ethylene management

Unit-2 (15 HOURS)

· Handling of horticultural produce, precooling, chemical treatment, coatings and transport of horticultural commodities

· Storage of fruits and vegetables

· Types of storage: Low cost and high cost storage systems

· Controlled atmospheric storage: Introduction, construction and control of gases

· Hypobaric storage: Principle, construction and design

· Zero energy cool chamber: Overview, construction and advantages

· Cold chain management

· Storage disorders of temperate fruits

Unit –3 (15 MARKS)
· Preservation of fruits and vegetables: Brief history and scope 

· Preservation by heat: Canning and bottling

· Preservation by drying–Solar drying, freeze drying, tray drying, spray drying and microwave assisted vacuum drying

· Freezing of fruits & vegetables

· Preservation by osmatic dehydration

· Preservation by fermentation, types of fermentation, pickling

· Requirements for a fruit and vegetable based processing plant

Unit – 4 (15 MARKS)
· Processed products of fruits and vegetables (jam, jelly, marmalade, juice, nectar, candy, sauce and chutney)

· Chemistry of pectin, theories of gel formation

· Role of enzymes in processing

· Specifications of various fruit and vegetable products as per FSSAI 2006

· Tomato products–Puree, ketchup and chutney

· Processing of strawberry, cherry, peach, plum and mushroom

PRACTICALS (2 CREDITS: 60 HOURS)           
· Preparation of fruit jam and preserves

· Preparation of tomato sauce/ketchup

· Preparation of fruit and vegetable pickle

· Preparation and preservation of fruit juice

· Preparation of fruit chutney and bars

· Preparation of syrup & brine solutions

· Canning of fruits and vegetables

· Cut out analysis of canned fruits & vegetables

· Determination of % acidity, pH and TSS 

· Determination of pectin content

· Determination of browning index

· Calculation for raw material and product (mass balance)

· Project formulation for a fruit/vegetable based processing 

REFERENCE:
1. Thompson A.K. (2014).  Fruits and Vegetables:Harvesting, Handling and Storage (3rd Ed.). John Wiley and Sons.

2. Joshi, V. K. & Verma, L. R.  (2000). Postharvest Technology of Fruits & Vegetables (2nd Ed.).  Indus Publications, New Delhi.

3. Yahia, Elhadi M., and Armando Carrillo-Lopez, eds (2018). Postharvest physiology and biochemistry of fruits and vegetables. Woodhead publishing.

4. R. B. H. Wills (2003). An introduction to Postharvest Technology.

5. Siddappa et al. (1999). Preservation of fruits & Vegetables. ICAR, New Delhi

6. Srivastava & Kumar (1996). Preservation of Fruits & Vegetables. Intl. Book publishing Co. Lucknow. 

7. Hui, Y. H. (2011). Handbook of Vegetables and Vegetable Processing. Wiley Blackwell

8. Hui, Y. H.(2006). Handbook of Fruits and Fruit Processing. Wiley Blackwell.
3rd semester 

FST323J/N: FOOD CHEMISTRY AND MICROBIOLOGY-II



CREDITS: THEORY-4 PRACTICAL - 2           THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To acquaint the students to different types of microorganisms associated with food spoilage and food preservation

· To acquaint the students about the structure and properties of different components of food 

UNIT- 1 (15 HOURS)

· Microbial spoilage of fruits, vegetables, cereal and cereal products

· Microbial spoilage of milk, milk products, meat, fish and poultry

· Microbiology of water and air

· Spoilage of canned products–Causes of spoilage, types of spoilage of canned foods by yeast, molds and bacteria

· Biochemical changes caused by microorganisms–Degradation of carbohydrates, fermentation, degradation of lipids, degradation of proteins and amino acids; putrefaction 

UNIT- 2 (15 HOURS)

· Food borne disease–Staphylococcal gastroenteritis, Botulism, Listeriosis, Salmonellasis, Shigillosis

· Toxicants of microbial origins–Aflatoxins, ochratoxins, patulin, enterotoxins

· Non-bacterial agents of food borne illness–fungi and food borne viruses

· Probiotics and their role in mitigating diseases.

UNIT- 3 (15 HOURS)

· Starch: Chemistry, functional properties and food application

· Starch gelatinization and retrogradation

· Functional properties of proteins: Hydration, solubility and emulsification

· Protein stability and denaturation

· Non enzymatic browning reactions in foods–Caramelization and Maillard reaction

· Oxidative rancidity: Mechanism, Factors affecting and its control.

UNIT- 4 (15 HOURS)

· Enzymes in foods–Nomenclature; General properties; classification; sources of enzymes; extraction and purification of enzymes

· Factors affecting enzymatic activity; mechanism of enzyme inhibitors; immobilization of enzymes

· Enzyme cofactor, Theory of enzyme catalysis, Kinetics of enzyme catalyzed reaction.

· Proteases, lipases, pectinase, cellulase and amylase-Sources and their in food processing.

PRACTICALS (2 CREDITS: 60 HOURS)     
· Indole, methyl red, Voges-Proskauer, and citrate tests (IMViC) test 

· Most probable number (MPN)

· Microbial analysis of canned food

· Determination of total starch and amylose in food

· Estimation of Vitamin C in foods

· Estimation of carotenoids and chlorophyll in foods

· Inactivation of polyphenol oxidases by balanching (Gauicol Test)

· Estimation of anthocyanin

· Estimation of FFA and iodine value

References:

1. Frazier, W.C. (2014). Food Microbiology. McGraw Hill Education (India) Private Ltd.

2. Jay, J. (2012). Modern Food Microbiology. Springer Science & Business Media. 

3. George J. Banwart. (2012). Basic Food Microbiology. Springer Science & Business Media.

4. Stainier. (1979). Introduction to Microbiology. Prentice-Hall.

5. Ray, B., & Bhunia, A. (2013). Fundamentals of Food microbiology. CRC Press, 2013. 

6. Owen R. Fennema. (2007). Food Chemistry. CRC Press

7. Wong. (2018). Mechanism & Theory in Food Chemistry. Springer International Publishing.

8. Belitz, H. D. (2009). Food Chemistry. Springer Science & Business Media.

9. John M. deMan. (2018). Principles of Food Chemistry. Springer International Publishing.

4th semester 

FST423J1/N: PRINCIPLES AND METHODS OF PROCESSING 

CREDITS: THEORY-3 PRACTICAL - 1         THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To familiarize students with the basic concepts and techniques of principles and processing methods for preservation of food
UNIT- 1(15 HOURS)
· Status of Indian food industry–Exports scenario of fruits, vegetables, spices, meat and their processed products

· Classification of foods on the basis of shelf life, pH, origin

· Principles of food preservation

· Preservation by high temperature: Pasteurization, sterilization and canning, concept of Thermal death time, D-value and Z-value

· Calculation based on heat balance

· Preservation by low temperature: Refrigeration; refrigeration systems. Freezing process–slow and fast freezing, types of freezers and their advantages and disadvantages. Storage and thawing of frozen food

UNIT- 2 (15 HOURS)
· Preservation by reducing water activity of foods: Evaporation, concentration, drying and dehydration

· Membrane processing–Types of membranes, advantages, equipments, applications and effect on foods

· Calculation based on mass balance

· Extrusion–Importance of extrusion, types of extruders and extruded products

· Intermediate moisture (IM) foods, principles, characteristics, advantages of IM foods, problems in developing new IM foods

· Hurdle Technology and its importance in food industry

UNIT- 3 (15 HOURS)
· Microwave processing–Difference between microwave and infrared energy, dielectric constant, relaxation time, equipment and applications

· Minimally processed foods–Preservation and packaging of minimally processed foods

· Irradiation–Mechanism, dosimetery, equipment, effect of irradiation on micro-organisms and food. Safety and wholesomeness of irradiated foods

· Fermentation–Mechanism involved in food preservation and factors affecting the food fermentation

· Preservation by synthetic chemicals–Benzoate, sorbate, propionate, sulphur dioxide, anti-oxidants and natural agents.

PRACTICALS (1 CREDITS: 30 HOURS)           
· Demonstration of different types of driers

· Demonstration of canning line

· Demonstration of extrusion line

· Demonstration of heat exchangers and freezers

· Demonstration of cold storage/refrigerated storage

· Industrial/plant visit

References:

1.  Fellows.P. (2022). Food Processing Technology. Woodhead Publishing

2. Potter, N.N. (2013). Food Science. Springer Science & Business Media.

3. Stewart (2012). Introduction to Food Science and Technology, Elsevier 

4.  RahmanM. S. (2020). Handbook of Food Preservation. CRC Press 

5. Gustavo V. Barbosa-Canovas, Maria S. Tapia, M. Pilar Cano (2004). Novel Food Processing Technologies, CRC Press.

FST423J2: CEREAL AND BAKERY TECHNOLOGY                                             CREDITS: THEORY-4 PRACTICAL - 2              THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

To focus on the comprehensive details on the cereal and bakery products. Cereals are potentially staple food crops, more widely exploited especially in developing countries where protein and malnutrition continue to escalate.

UNIT- 1 (15 HOURS)

· Structure and chemical composition of wheat grain, physical and chemical criteria of wheat quality

· Wheat milling–Types, principle of modern wheat milling and its machinery. Flour extraction rates 

· Structure of wheat proteins and their function in baked products

· Vital wheat gluten–manufacturing techniques, uses and functionality

· Durum wheat–chemistry, quality and technology of pasta products

· Dough rheology 

UNIT- 2 (15 HOURS)

· Bread making processes, development in bread making methods, functions of different ingredients in bread making. Bread faults and remedies

· Biscuits: Types of biscuits, technology for production of biscuits

· Cakes: Type of cakes, role of different ingredients in cake making, formula balancing, technology of production of cakes, Cake faults and remedies 

· Cookies: Types of cookies, technology for production of cookies, spread of cookies

· Crackers: Classification, technology of manufacturing

· Wafers and pretzels: Classification, technology of manufacturing

UNIT- 3(15 HOURS)

· Composition and structure of corn

· Wet and dry milling of corn. Corn products and by-products

· Rice grain structure and chemical composition

· Milling of rice: Huller milling and modern rice milling

· Parboiling of rice–traditional method and modern methods. Properties of parboiled rice, cooking quality of rice

· Rice products: Precooked rice, canned rice and expanded rice, rice breads and noodles; fermented rice

UNIT- 4 (15 HOURS)

· Barley and oats: Composition, structure and milling. Malting of barley

· Millets: Types, structure, composition and nutritional benefits

· Sorghum: Composition, structure and health benefits

· Preparation of millet based value added products

PRACTICALS (2 CREDITS: 60 HOURS)           
· Physicochemical tests of wheat: Moisture, percent dockage, 1000 kernel weight/test weight

· Physicochemical tests of wheat flour: Moisture, ash, gluten percent, SDS sedimentation volume

· Experimental wheat milling

· Experimental rice milling

· Parboiling of rice

· Cooking quality of rice: Percent gruel loss, water uptake ratio, cooking time

· Preparation of bread, cake, cookies and biscuits

· Determination of dough raising capacity by yeast

· Quality evaluation of bakery products

References:

1. Pomeranz, Y. (1998). Wheat: Chemistry and Technology, Vol. I 3rd Ed., American Association of Cereal Chemists, St. Paul, MN, USA.

2. Juliano, B. O. (1985). Rice Chemistry and Technology, American Association of Cereal Chemists, St. Paul, MN, USA.

3. Samuel, A.M. (1996). The Chemistry and Technology of Cereal as Food and Feed. CBS Publishers & Distribution, New Delhi.

4. Dandy, D. A. V & Dobraszczyk, B. J. (2001) Cereal and Cereal Products: Chemistry abd Technology, Aspen Publishers.

5.  Kent, N. L. & Evers, A. D. (1994) Kent’s Technology of cereals 4th Ed. Elsevier science Ltd. Oxford, U. K..

FST423J3: SPICES, FLAVOURS AND PLANTATION CROPS                              CREDITS: THEORY-4 PRACTICAL - 2                  THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· The core objective of the course is to pool available information on production, chemical composition and processing of plantation crops and spices grown in India. These crops are dealt elaborately covering all aspects of processing and packaging.
UNIT- 1 (15 HOURS)

· Spices: Definition, classification and functions

· Quality specifications for spices

· Major & minor spices of India: Chemical composition, processing and uses of different spices like saffron, chillies, cumin, coriander, turmeric, fennel, fenugreek, pepper, cinnamon, cloves, ginger, mint and cardamom

· Seasoning blends

UNIT- 2 (15 HOURS)

· Flavors: Sources, types and characteristics of different flavors

· Taste substances and nonspecific saporous sensations: Sweet, bitter, sour, salty and astringency

· Flavor composition of foods: beer, honey, wine & fermented dairy products, Vanilla, garlic, onion &cruciferae

UNIT- 3 (15 HOURS)

· Spice flavors: Essential oils and oleoresins

· Flavor development in processed foods: Thermally produced, enzymatic reactions & microbial by-products

· Flavor encapsulation & stabilization

UNIT- 4(15 HOURS)

· Plantation Crops: Definition and role of plantation crops in national economy and export potential

· Tea: Composition and processing of tea. Tea products such as tea concentrate, decaffeinated tea, flavoured tea and Kashmiri kehwa.

· Coffee: Chemical composition, processing, roasting and brewing of coffee. Coffee products such as decaffeinated coffee and instant coffee

· Cocoa: Chemical composition, processing of cocoa and cocoa beverages

PRACTICALS (2 CREDITS: 60 HOURS)           
· Determination of moisture by toluene distillation (Dean and Strak) method in spices

· Determination of essential oil content in different spices

· Determination of oleoresin content in ginger, turmeric and pepper

· Identification of different flavours by sensory evaluation

· Determination of sensory threshold in different flavours using organoleptic evaluation

References

1. Chakraverty, A.; Mujumdar, A. S.; Raghavan, G. S. V.; Ramaswamy, H. (2007). Handbook of Postharvest Technology: Cereals, Fruits, Vegetables, Teas, and Spices. Marcel Dekker Inc. New-York/Basel.

2. Purseglove, J. W. et al (1998). Spices ‘Vol. I and II. Logman Publishers.

3. Peter, K. V. (2004). Handbook of Herbs and Spices Vol. I and II. Woodhead Publishing Limited, Cambridge, England.

4. Raghavan, S. (2007). Handbook of Spices, Seasonings and Flavourings. CRC Press (Taylor and Francis Group).

5. Voilley, A. & Etivant, P. (2003). Flavour in Food. Woodhead Publishing Limited, Cambridge, England.

6. Ho, C-T., Lin, J-K., & Shahidi, F. (2009). Tea and Tea products. CRC Press (Taylor and Francis Group).

5th semester 

FST523J1/N: FOOD PACKAGING                                                                   

CREDITS: THEORY-3   PRACTICAL - 1          THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To impart knowledge and skill related to designing of packaging system in food products.

Acquaint the students with novel technologies in food packaging.

UNIT- 1 (15 HOURS)

· Definition and functions of packaging

· Deteriorative reaction in foodstuffs 

· Shelf life testing of packaged foods

· Migration of packaging contaminants 

· Metals: Tinplate containers and tinning process

· Can manufacturing, types of cans, seaming

· Metal corrosion 

UNIT- 2 (15 HOURS)

· Paper:  Types of papers and their properties

· Glass: Composition and properties

· Plastics: Chemistry, properties and polymerisation process

· Properties of packaging materials: Mechanical and barrier properties

· Laminated plastic materials. Composition, properties and application, Tetrapacks

· Biodegradable packaging: Concept, types, advantages and disadvantages. Concept of green plastics

· Edible films/coatings and their application

 UNIT- 3 (15 HOURS)
· Novel food packaging: Active packaging, intelligent packaging and MAP

· Packaging requirements of fruits and vegetables

· Packaging of fresh and processed meat

· Packaging of dairy products- Fluid milk, milk powder, butter and cheese 

· Packaging of spices, cereals and cereal based products

· Food packaging regulations and labelling

PRACTICALS (1 CREDITS: 30 HOURS)           
· Identification of different packaging materials

· Determination of WVTR of packages

· Shelf-life determination of packaged foods

· Determination of tensile and bursting strength of packaging material 

· Shrink and vacuum packaging of different foods

· Industrial visits to demonstrate aseptic packaging, FFS machinery, filling operations, tests for determination of mechanical properties etc

References:

1.  Robertson, G.  (2012). Food Packaging Principles (3rd Ed.). CRC Press. 

2. Paine and Paine. (2012). Handbook of Food Packaging. Springer Science & Business Media
3. Lee. D.S., Yam, K. L., Piergiovanni, L. (2008). Food Packaging- Science & Technology. Taylor & Francis
4. Jung M. Han. (2014). Innovations in Food Packaging. Academic Press. 

5. Saccharow and Griffin (1980). Principles of Food Packaging. AVI Publishing Company.
6. Jung H. Han (2005). Innovations in Food Packaging. Elsevier.
FST523J2: PROCESSING TECHNOLOGY OF MILK & MILK PRODUCTS

CREDITS: THEORY-4 PRACTICAL - 2    THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To develop the skills of testing, standardization and processing of milk and milk products.

UNIT- 1 (15 HOURS)

· Dairy industry in India and its scope with specific reference to J and K

· Milk: Definition, sources and composition of milk and its nutritive value

· Factors affecting composition of milk

· Chemistry of Milk constituents- fat, proteins, lactose, vitamins &minerals 

· Processing of market milk- standardization, homogenization, toning of milk, pasteurization and sterilization

UNIT- 2 (15 HOURS)

· Cream and dried milk: Types, specification, technology of production

· Butter, butter oil, evaporated and condensed milk: Technology of production 

· Technology of Indian dairy products: Ghee, Makhan, Khoa, burfi, dahi

· Cheese, types manufacturing process, spoilage and its preservation

UNIT- 3(15 HOURS)

· Ice creams: Production & its quality control

· Starter culture production for fermented milk products

· Production of fermented milk products

· Instantization of milk and milk products

UNIT- 4 (15 HOURS)

· Storage, transportation and distribution of milk and milk products 

· Judging and grading of milk and its products

· In plant cleaning system

· Quality standards of milk and milk products

· Packaging of dairy products

· By product utilization

PRACTICALS (2 CREDITS: 60 HOURS)

· Quantitative estimation of milk constituents such as moisture, total solids and fat

· Determination of acidity of milk

· Determination of specific gravity of milk

· Platform tests on given samples of milk

· Determination of adulterants in milk–water, urea, starch, sucrose etc.

· Detection of preservatives in milk

· COB test

· Preparation of common milk products: Flavoured milks, yoghurt, butter, ghee, dahi, paneer, ice-cream

· Visit to local milk processing plant.

References: 

1. Early, R. (1998). Technology of Dairy Products.  Springer, Germany,.

2. Sukumar, De (1991). Outlines of Dairy Technology. India, Oxford University Press.

3. Atherton, H.V., Newlander,  J.A (2003). Chemistry and Testing of Dairy Products. CBS Publishers, New Delhi 

FST523J3: ENTREPRENEURSHIP AND PROJECT MANAGEMENT

CREDITS: THEORY-4  PRACTICAL - 2               THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· The purpose of this course is to express the non-management students to the basics of management and its functional areas

UNIT- 1 (15 HOURS)

· Entrepreneurship–Concept and development

· Characteristics and personal attributes of successful entrepreneurship

· Entrepreneurial motivation. Functions and role of entrepreneurs

· Problems faced by entrepreneurs and their remedies

UNIT- 2 (15 HOURS)
· Identification of project, generation and screening of project ideas. Classification of projects

· Forms of ownership–Sole proprietorship, partnership, company and cooperative society

· Factors influencing the choice

· Steps for starting a small business, procedure and formalities for registration. Incentives and subsidies

UNIT- 3 (15 HOURS)

· Market and demand analysis–Demand forecasting

· Technical, management and economical analysis of projects

· Estimation of project cost–Objectives, components and basic of estimates

· Working capital requirement and its estimates

· Sources of Finance–Short term and long terms sources

UNIT- 4 (15 HOURS)

· Proforma Profit and loss statement and balance sheet

· Techniques of financial analysis–Break-even analysis, payback period, average rate of return

· Project format–Common format of a project proposal. Information base and rules governing the preparation of project proposal

· Project Implementation–Prerequisites for successful implementation, monitoring, controlling and follow up 

PRACTICALS (2 CREDITS: 4-8 WEEKS)

· Industrial training in any food processing industry to expose the students to industrial environment 

· Students get opportunities to work with industrial staff, understand work environment and approach towards problem solving

· To get students familiarized with manufacturing, designing, testing and analysis, products, automation, etc.

· Formulation of detailed project report for food industry

References:

1. Bhargava, B.S. et al. (1977). Project identification, formulation and appraisal. Institute for Social and Economic Change,The University of Michigan, US
2. Hisrich, R.D. and Peter, M.P. (1995).  Entreprenurship: Starting, Developing and Managing a new Enterprise. Homewood IL , Irwin

3. Chandra, P. (1992). Project preparation, Budgeting and Implementation. Tata McGraw Hill, New Delhi

6th semester 

FST623J1/N: FOODQUALITY ASSURANCE

CREDITS: THEORY-3 PRACTICAL - 1                THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To provides an in depth understanding of food quality, its evaluation and importance in consumer acceptability of food. 

UNIT- 1 (15 HOURS)

· Food quality: Overview, objectives and importance 

· Food quality control and assurance: Definition, objectives and Importance-Subjective & objective methods of QC

· Quality management systems: Concept, total quality management (TQM), ISO 9001:2000 quality management systems

· Statistical quality control: Sampling plan, types of samples, sampling errors. Preparations & preservation of sample

· Properties of foods– Colour, gloss, flavour, consistency, viscosity, texture &their relationship with quality

UNIT- 2 (15 HOURS)

· Sensory evaluation–Definition, objectives

· Sensory Panel: Untrained, semi-trained and trained panelist, methods for selection of sensory panelists, factors affecting selection of panelist

·  Sensory evaluation methods/training–Difference tests (Paired comparison, Duo Trio, Triangle), Rating (ranking, single sample, two sample, multiple sample, hedonic), sensitivity threshold test

· Quality evaluation of foods–Fruits, vegetables, cereals, dairy products, meat, poultry, egg and processed food products

UNIT- 3 (15 HOURS)

· Food Safety: Definition and importance, Physical, chemical & biological hazards in foods       and their control

· HACCP: Principles, importance and applications, GMP

· Food adulteration: Adulterants in dairy, oil, cereals and processed food products

· National & international Food laws – Food Safety and Standards Act 2006, Codex Alimentarius Commission, grades and standards

· Establishment of food testing laboratory– Infrastructure requirement, design and accreditation considerations

PRACTICALS (1 CREDITS: 30 HOURS)           
· To examine the quality of fruits and vegetables- firmness, TSS and visual examinations

· To examine the quality of meat-color, texture, flavour, WHC, drip loss

· To examine the quality of milk-acidity, foaming, specific gravity, TS, SNF

· To examine the quality of cereal products-color and texture of bread, cake and cookies

· Sensory methods for measuring food attributes- Difference tests and Rating tests

· Determination of adulterants in milk, ghee, edible oil, chillies, honey

· Determination of total solid, total dissolved solids, total suspended solids in waste water

· Determination of temporary and permanent hardness of water

· Preparation of HACCP plan for a given food industry

References:

1.  Amerine, M.A. Rangborn, R. M. and  Roessler, E.B.(2013). Principles of Sensory Evaluation of Foods, Elsevier.

2. Hershoerfer (1968). Quality Control in Food Industry, 1st Edition.
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FST623J2: TECHNOLOGY OF MEAT, EGG AND POULTRY

CREDITS: THEORY-4 PRACTICAL - 2          THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To provide complete guide on the composition, nutritional properties, quality evaluation and preservation of meat, fish and poultry products.
UNIT- 1 (15 HOURS)

· Scope of meat industry in India with special reference to J&K

· Government schemes for promotion of meat production in India

· Sources of meat, composition and nutritive value of meat

· Structure of muscle. Microscopic structure of meat. Contraction and relaxation of muscle

· Factors affecting meat production and quality

· Slaughtering of meat animals and poultry

· Inspection and grading of meat

UNIT- 2 (15 HOURS)

· Conversion of muscle to meat. Factors affecting post mortem changes in meat

· Eating quality of meat–Colour, flavor, tenderness, juiciness and water holding capacity

· Meat quality evaluation

· Meat tenderization and aging

· Preservation of meat by freezing, curing, pickling and smoking of meat

· Recent trends in meat processing

· Restructuring of meat products

· Traditional meat products of J&K

UNIT- 3 (15 HOURS)

· Poultry: Types of poultry birds, slaughtering and dressing

· Structure, composition, nutritive value and functional properties of eggs

· Factor affecting egg quality and measures of egg quality

· Preservation of eggs by different methods. Preparation of egg powders

UNIT- 4 (15 HOURS)

· Types of fish, composition, structure. Post mortem changes in fish

·  Handling of fresh water fish

· Preservation of fish by freezing, glazing of fish, canning, smoking, freezing, irradiation and dehydration

· Technology of production of fish sauce, fish sausage, fish meal and fish oil

· Meat plant sanitation and safety

· By product utilization of meat industry

PRACTICALS (2 CREDITS: 60 HOURS)           

· Survey of meat and fish products available in market

· To study slaughtering of poultry bird

· Determination of meat to bone ratio in chicken

· Study of post-mortem changes

· Meat cutting and handling

· Determination of pH and color of meat

· Preparation of meat products such as: Meat pickle & meat canning

· Preparation and evaluation of traditional meat products

· To evaluate freshness of fish, dressing of fish and dressing percentage

· Preparation of fish pickle 

· Quality evaluation of eggs by candling method

· Visit to local slaughterhouse

References:

1.
Lawre. R. A. & Ledward, D. A. (2006). Lawres Meat Science 7th Ed. Woodhead Publishing Company, Cambridge, England. 
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J. F. Gracey. Bailliere Tindall (1982). Thornton's meat hygiene, 7th edn.

3.
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FST623J3: FOOD ENGINEERING




CREDITS: THEORY-4 PRACTICAL - 2          THEORY (4 CREDITS): 60 HOURS

Objectives: 

· To acquaint with fundamentals of food engineering and its process.

· To provide students basic concepts of heat and mass transfer, refrigeration and freezing, Psychometrics, steam, evaporation, and dehydration.

Unit-I:   Heat and Mass Transfer

· Thermal Properties of food, Concept of thermal processing in foods: introduction about D, F and Z values

· Modes of heat transfer, 

· Design and working of different heat exchangers

· Mass transfer, Fick’s Law of Diffusion, 

· Membrane separation systems-microfiltration (MF), ultrafiltration (UF), nanofiltration (NF), and reverse osmosis (RO).

Unit-II: Refrigeration and Freezing 
· Concept of refrigeration and freezing, Refrigerants and their selection, Components of refrigeration systems,

· Description of a Refrigeration cycle 

· Concept of Temperature-Entropy Diagram, Pressure-Enthalpy Diagrams (charts and Tables)

· Introduction to freezing, freezing process, freezing curve

· Different types of freezing system, Indirect and direct contact systems

· Frozen food storage and transportation. 

Unit-III: Material handling ad Size Reduction
· Material Handling equipments, conveying and application in food industries. 

· Mixing, kneading, blending- solid mixing, liquid mixing. 

· Methods of size reduction

· Size reduction in solid foods

· Solid reduction in liquid food.

Unit-IV:   Steam, Evaporation and Dehydration

· Generation of steam 

· Thermodynamics of Phase change 

· Evaporation, Types of evaporators

· Drying and dehydration

· Moisture content on wet basis and dry basis 

· Types of Dryers (Tray dryer, Drum dryer, Spray Dryer, and Freeze-dryer).

PRACTICALS

· Studying engineering properties of food grains.

· Preparation of syrups and brines from concentrated solutions (using Pearson Square method.

· Moiture estimation on dry and wet basis.

· Demonstrating unit operations:

· Centrifugation – Separation of cream from milk.

· Dehydration – Preparation of dehydrated fruits/vegetables. 

· Evaporation – Preparation of evaporated milk.

· Sterilization – Canning of foods.

· Conducting mass balance calculations.

· Conducting energy balance calculations.

References:

1.  Singh, R.P. and  Heldman, D.R. (2013). Introduction to Food Engineering. Academic Press, 
2. Toledo, R.T. (2007). Fundamentals of Food Process Engineering. Springer Science & Business Media. 
3. Khanna. O. P., &   Rai, D. (1980). Industrial Engineering and Management. Dhanpat Rai Publications
4. Fellows. P.J.  (2022). Food Processing Technology. Woodhead Publishing.

7th semester 

FST723J1/N: FOOD ADDITIVES AND TOXICOLOGY

CREDITS: THEORY-3 PRACTICAL - 1                 THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To know about legislation, classification and action mechanism of food additives.

UNIT- 1 (15 HOURS)

· Definition and classification of additives

· Antioxidants: Sources, classification, mechanism of action, functions and toxicological aspects

· Antimicrobial agents:Classification, common food antimicrobial agents and their mode of action

· Acidulants–Classification, general functions, application in foods

· Stabilizers and thickeners: Overview, types and role in food processing

UNIT- 2 (15 HOURS)

· General principle for use of food additives

· Natural and synthetic colorants used in foods, their properties and application, permissible limits prohibited colorants for food usage and safety concerns 

· Artificial sweeteners: Types, recommended levels and safety concerns

· Texturizers and emulsifiers: Types and application in food processing

· Carbohydrate fat mimetics, protein fat mimetics and Synthetic fat replacers

· Anticaking caking agents: Types and application

UNIT- 3 (15 HOURS)

· Basic concept of Toxicology-Dose response relationship

· Toxicological testing methods

· Biotransformation of xenobiotics

· Drug and pesticide residues

· Naturally occurring toxins and processing induced toxin

· Process induced toxicants

PRACTICALS (1 CREDITS: 30 HOURS)           

· Detection of benzoic acid in food

· Determination of sorbic acid in dairy product

· Identification of oil soluble dyes (sudan red) in capsicum and turmeric

· Determination of antioxidants in fruits and vegetables

References

1. Deshpande, S.S (2002). Handbook of Food Toxicology. United States: Taylor & Francis, .

2. Hong Kong (1995). Maga.Food Additive Toxicology. Taylor & Francis, 
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FST723J2: LEGUME AND OIL SEED TECHNOLOGY

CREDITS: THEORY-4 PRACTICAL - 2                    THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To focus on the comprehensive details on the legumes and oil seed crops, which are staple crops.

UNIT- 1 (15 HOURS)

· Legumes: Classification, Composition, structure of different legumes and pulses

· Importance of legumes and pulses in Indian diet

· Milling of pulses- Different types of pulse mills

· Processing of pulses, production of flour, starch and protein isolates from pulses

· Canning, roasting, germination of pulses

· Fermentation of pulses-fermented products of pulses 

UNIT- 2 (15 HOURS)

· Oil seeds: Definition, classification and production of different oil seed in India

· Chemical composition of different oil seeds with specific reference to types of fatty acids

· Post-harvest management of different oil seed-Drying, cleaning and storage

UNIT- 3 (15 HOURS)

· Oil extraction–Preparation of oil seed for extraction, Mechanical (types of oils mills), concept of cold pressing 

· Solvent extraction: Types of solvent extraction, steps involved in solvent extraction

· Processing of oil seeds for protein concentrates and isolates

· Margarine manufacturing processing and its uses

UNIT- 4 (15 HOURS)

· Refining of crude oils and its importance 

· Steps involved in refining of crude oil: Physical and chemical refining

· Hydrogenation: Technology of hydrogenation of fats and oils

· Interesterification: Chemical and enzyme interesterification

PRACTICALS (2 CREDITS: 60 HOURS)           
· Identification of different legumes and pulses

· Cooking properties of pulses, cooking time, solid gruel loss, hydration capacity of seed

· Processing of pulses: Preparation of roasted pulses, extraction of starch and protein isolate

· Experimental oil extraction using mechanical press

· Oil extraction by solvent method

· Determination of moisture, acid value and peroxide value of oil

FST723J3: FOOD ANALYTICAL TECHNIQUES

CREDITS: THEORY-4  PRACTICAL - 2                  THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To acquaint the students’ knowledge of various techniques and instrumentation used for analysis of foods

UNIT- 1 (15 HOURS)

· UV–spectroscopy: Principle, construction and working

· Flame spectroscopy–Principle, construction and working

· Atomic absorption spectroscopy– Principle, construction and working

UNIT- 2 (15 HOURS)

· Paper Chromatography– Basic principle, instrumentation and application

· Thin liquidChromatography– Basic principle, instrumentation and application 

· High performance liquid Chromatography–Basic principle, instrumentation and application 

· Gas Chromatography: Basic Principle and instrumentation

· Mass spectroscopy– Instrumentation and interpretation 

UNIT- 3 (15 HOURS)

· Electrophoresis: Instrumentation, types and application

· Rheology measurement–Farinograph, Amylograph and Rheometer

· Texture analysis: Working and application in food

· Tri stimulus color system & hunter lab CDM

UNIT- 4 (15 HOURS)

· Thermal analysis (DSC)–Basic Principles, Instrumentation, and application in foods

· Nuclear magnetic resonance (NMR)–Principle, Components, and application of NMR

· Structural analysis by FTIR-Basic principles, instrumentation and application

· Immnoassays and Nucleic acid based techniques: ELISA & PCR

PRACTICALS (2 CREDITS: 60 HOURS)           
· Mineral analysis by AAS

· Color analysis of food samples by Hunter Color System

· Determination of phase transition, lipid peroxidation and enthalpy by DSC

· Determination of polyphenols by HPLC

· Determination of pasting properties of flour and starch samples by RVA

· Textural analysis of different food samples by texture analyser

· Amplification of a gene by PCR

· Determination of antibiotics in meat sample by TLC

References:

1. Pomeranz, Y. and Meloan, C.E. (2000). Food Analysis: Theory and Practice. 3rd Edition, AN Aspen Publication, Silver Spring.
2. Nielsen, S. Suzanne, ed. (2003). Food analysis laboratory manual. New York, NY, USA: Kluwer Academic/Plenum Publishers,.
3. Paré, J. R. J., and J. M. R. Bélanger, eds (1997). Instrumental methods in food analysis. Elsevier,.
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FST823J1: BIOSTASTICS & COMPUTER APPLICATION IN FOOD SCIENCECREDITS: THEORY-3 PRACTICAL - 1    THEORY (4 CREDITS): 60 HOURS

Objectives/Expected Learning

· To provide knowledge of application of biostatics and use of computer application in food technology
UNIT- 1 (15 HOURS)

· Collection of data: Introduction, Primary and secondary data 

· Choice between primary and secondary data

· Measures of central tendency: Mean, Median and Mode

· Measures of Dispersion: Introduction, Range, Mean Deviation, Quartile deviation

· Standard deviation and coefficient of variation

· Skewness and kurtosis: Introduction and application

 UNIT- 2 (15 HOURS)

· Design of experiments: Randomized Block Design (RBD) and Complete Random Design (CRD)

· Correlation Analysis: Concept and significance

· Regression: Concept, line of regression and significance

· UNIT- 3(15 HOURS)

· Introduction to computer software: Operating systems: Types and differences, application software

· Introduction to MS-excel: Function and formulae

· Software packages: SPSS and Mini-tab

PRACTICALS (1 CREDITS: 30 HOURS)           
· Determination of mean, mode and Median

· Estimation of quartile and standard deviation for discrete as well as continuous data

· Estimation of coefficient of variation for discrete as well as continuous data

· SPSS package (Statistical measure)

· Excel Sheet

· Analysis of Variance (ANNOVA)

References
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2.
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FST823J2/N: NUTRACEUTICAL & FUNCTIONAL FOODS

CREDITS: THEORY-4 PRACTICAL - 2                THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

· To get the students acquainted with health promoting effects of some food components, their sources and mode of action.

UNIT- 1(15 HOURS)

· Nutraceutical: Introduction, Classification, sources and mechanism of action

· Nutraceutical factors in specific foods

· Diseases of developed world- diabetes, obesity, hypertension and cardiovascular diseases

· Dietary fibre–Sources, classification, health benefits and mechanism involved in health benefits

· Beta-glucan: Source, chemical features and health benefits

UNIT- 2(15 HOURS)

· Probiotics–definition, criteria for selection of probiotic microorganisms

· Common probiotic products, yoghurt, kefir and ice-cream

· Health benefits of probiotics 

· Prebioticsand synbiotics–Definition, sources and their beneficial effects

· Fatty acid as functional food–Mono and poly-unsaturated fatty acids

· Omega 3 fatty acids–Introduction, nomenclature &health benefits

· Olive oil and its health benefits

UNIT- 3(15 HOURS)

· Phytochemicals and Antioxidants–Sources and mechanism of action of antioxidants

· Free radicals and oxidative stress

· Role of ascorbic acid, flavonoids, tocopherols, carotenoids, capsaicinoids, lycopene as disease prevention agents

· Garlic–composition and its therapeutic effects

· Tea and its health benefits

UNIT- 4 (15 HOURS)

· Proteins as functional foods

· Testing efficacy of functional foods

· Marketing of functional foods

· Legislative aspects of functional foods

PRACTICALS (2 CREDITS: 60 HOURS)           
· Estimation of total dietary fibres (Soluble and insoluble)

· Estimation of β-glucan

· Determination of probiotics in terms of CFU in probiotic food/market samples

· Determination of antioxidant potential of commercial supplements available in market

· Determination of allicin in garlic

· Estimation of total phenolic compounds in different tea samples from market

· Estimation of vitamin A and C

References
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FST823J3: FOOD BIOTECHNOLOGY

CREDITS: THEORY-4 PRACTICAL - 2                THEORY (4 CREDITS): 60 HOURS


Objectives/Expected Learning

To provide insight to the students about the role of biotechnology in production, quality and nutritional enhancement of foods.

UNIT- 1 (15 HOURS)

· Role of food biotechnology in combating world hunger

· Nucleic Acids: Structure & function, concept of gene

· Introduction to genetic engineering, recombinant DNA technology and gene cloning

· Gene transfer techniques: Vectors, Ti plasmid, cosmids and bacteriophages

UNIT- 2 (15 HOURS)

· Genetically Modified (GM) Foods: Introduction, safety evaluation, advantages, allergenicity and public attitudes

· GM Crops: Bt Corn, BtBrinjal and Golden Rice

· Antisense RNA and gene Silencing: An approach to food manipulation

· Genetic manipulation of fruit ripening & fruit softening

UNIT- 3 (15 HOURS)
· Fermenters: Types, construction and working

· Immobilization of cells and enzymes used in bioprocessing

· Biocolors: Sources (microbial and plant), technology of production and application of biocolors

· Flavours: Current approaches for bio production of flavours

· Production & Harvesting of Baker’s Yeast. Genetic improvement in Baker’s yeast

· Microbial production of enzymes

· Production of exopolysaccharides

UNIT- 4 (15 HOURS)

· SCP: Sources, Nutritional value, substrate requirement and production

· Biopreservatives: Classification and mode of action

· Biosensors: Basic components, principle and properties, classification, merits and demerits, application in food industry

· Biotechnology strategies for food waste utilization

· PRACTICALS (2 CREDITS: 60 HOURS)           

· Protein isolation and precipitation from bacteria

· Characterization of protein through SDS-PAGE

· Protein gel staining by coomassie blue staining and silver staining methods

· DNA isolation 

· Agarose gel electrophoresis of genomic DNA from lactic acid bacteria

· PCR gene amplification

· Effect of temperature and pH on enzyme activity

References:

1. Joshi, V. K. and Sing., R.K. (2012). Food Biotechnology principles & Practices. I. K. International Publishing House Pvt. Ltd., New Delhi, Banglore, India .

2. Byong H. Lee.  (2015). Fundamentals of Food Biotechnology. JohnWiley & Sons, Ltd
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FST823JP: RESEARCH PROJECT                                                                   

CREDITS: 12                                                                              12 CREDITS: 360 HOURS


Objectives/Expected Learning:
· The students are expected to get exposed on practical problems in the area of food science and technology and to find possible solution to these problems through experimentation on scientific lines. 

· The students are expected to prepare a research plan in consultation with mentor, execute the plan in the laboratory/field. Discuss the results and draw conclusions with the possible solutions. 

· The student need to submit a project report at the end of semester to the concerned college/institute with the following chapters:

1. Introduction

2. Review of literature

3. Methodology

4. Result and discussion

5. Conclusion
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