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Choice Based Credit Scheme w.e.f. 2018-19
	S. No.
	
	Course Code
	Course Title
	Teaching Schedule
	Marks of Class work
	Examination  Marks
	Total
	Credit
	Duration of Exam

	
	Category
	
	
	L
	P
	Total
	
	Theory
	Practical
	
	
	

	1. 
	PCC
	FT501C
	fundamentals of food microbiology
	3
	-
	3
	25
	75
	-
	100
	3
	3

	2. 
	PCC
	FT503C
	fundamentals of food chemistry
	3
	-
	3
	25
	75
	-
	100
	3
	3

	3. 
	PSE
	
	ELECTIVE – I
	3
	-
	3
	25
	75
	-
	100
	3
	3

	4. 
	PSE
	
	ELECTIVE - II
	3
	-
	3
	25
	75
	-
	100
	3
	3

	5. 
	PCC 
Lab I
	FT505C
	FOOD MICROBIOLOGY lab
	-
	4
	4
	25
	-
	75
	100
	2
	3

	6. 
	PCC 
Lab II
	FT507C
	FOOD CHEMISTRY LAB
	-
	4
	4
	25
	-
	75
	100
	2
	3

	7. 
	
	FT509C/ BT509C
	RESEARCH METHODOLOGY AND IPR
	2
	-
	2
	25
	75
	-
	100
	2
	3

	8. 
	Audit 1
	
	 AUDIT COURSE 1
	2
	-
	2
	25
	75
	-
	100
	-
	3

	
	TOTAL
	16
	8
	24
	200
	450
	150
	800
	18
	


PCC: Professional Core Course    
PSE: Program Specific Elective
ELECTIVE - I:   
1. FT521C: instrumentation IN FOOD TECHNOLOGY
2. FT523C: FOOD Preservation and PACKAGING
3. FT525C: FOOD SAFETY AND QUALITY CONTROL
ELECTIVE - II:    
1. FT527C:  FOOD ADDITIVES

2. FT529C:  BEVERAGE TECHNOLOGY 

3. FT531C:  PROCESS TECHNOLOGY OF LEGUMES, OILSEEDS AND plantation crops
AUDIT COURSE 1:
1. AUD531C:   ENGLISH FOR RESEARCH PAPER WRITING 

2. AUD533C:   DISASTER MANAGEMENT 

3. AUD535C:   SANSKRIT FOR TECHNICAL KNOWLEDGE 

4. AUD537C:   VALUE EDUCATION 
5. AUD539C:   CONSTITUTION OF INDIA 

6. AUD541C:   PEDAGOGICAL STUDIES 

7. AUD543C:   STRESS MANAGEMENT BY YOGA 

8. AUD545C:   PERSONALITY DEVELOPMENT THROUGH LIFE ENLIGHTENMENT SKILLS
 NOTE:


1. The students will be allowed to use non-programmable scientific calculator. However, sharing/ exchange of calculator is prohibited in the examination.

2. Electronic gadgets including cellular phones are not allowed in the examination.
3. The choice of students for any elective shall not be a binding on the department.
DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY, MURTHAL (SONEPAT)

SCHEME OF STUDIES & EXAMINATIONS

M. TECH. 1st YEAR (SEMESTER – II) (FOOD TECHNOLOGY)
Choice Based Credit Scheme w.e.f. 2018-19
	S. No.
	
	Course No.
	Course Title
	Teaching Schedule
	Marks of Class work
	Examination  Marks
	Total
	Credit
	Duration of Exam

	
	Category
	
	
	L
	P
	Total
	
	Theory
	Practical
	
	
	

	1. 
	PCC
	FT502C
	priniciples of food Engineering
	3
	-
	3
	25
	75
	-
	100
	3
	3

	2. 
	PCC
	FT504C
	UNIT OPERATIONS IN FOOD ENGINEERING
	3
	-
	3
	25
	75
	-
	100
	3
	3

	3. 
	PSE
	
	ELECTIVE - III
	3
	-
	3
	25
	75
	-
	100
	3
	3

	4. 
	PSE
	
	ELECTIVE - IV   
	3
	-
	3
	25
	75
	-
	100
	3
	3

	5. 
	Lab III
	FT506C
	Food processing lab-i 
	-
	4
	4
	25
	-
	75
	100
	2
	3

	6. 
	Lab IV
	FT508C
	food processing lab- II 
	-
	4
	4
	25
	-
	75
	100
	2
	3

	7. 
	
	FT510C
	MINI PROJECT
	-
	4
	4
	25
	-
	75
	100
	2
	-

	8. 
	Audit 2
	
	 AUDIT COURSE 2
	2
	-
	2
	25
	75
	-
	100
	0
	3

	
	TOTAL
	14
	12
	26
	200
	375
	225
	800
	18
	


PCC: Professional Core Course

PSE: Program Specific Elective
ELECTIVE – III:   
4. FT522C: PROCESS TECHNOLOGY OF CEREALS AND bAKERY PRODUCTS
5. FT524C: PROCESS TECHNOLOGY OF FRUITS AND VEGETABLES
6. FT526C: FOOD BUSSINESS MANEGEMENT AND ENTERPRENEURSHIP
ELECTIVE – IV:    
1. FT528C:  PROCESS TECHNOLOGY of MILK AND MILK PRODUCTS 

2. FT530C:  PROCESS TECHNOLOGY OF MEAT, FISH AND POULTRY
3. FT532C:  WASTE MANAGEMENT IN FOOD INDUSTRY
AUDIT COURSE 2 (any one, other than that opted in Semester- I):
1. AUD531C:   ENGLISH FOR RESEARCH PAPER WRITING 

2. AUD533C:   DISASTER MANAGEMENT 

3. AUD535C:   SANSKRIT FOR TECHNICAL KNOWLEDGE 

4. AUD537C:   VALUE EDUCATION 
5. AUD539C:   CONSTITUTION OF INDIA 

6. AUD541C:   PEDAGOGICAL STUDIES 

7. AUD543C:   STRESS MANAGEMENT BY YOGA 

8. AUD545C:   PERSONALITY DEVELOPMENT THROUGH LIFE ENLIGHTENMENT SKILLS

NOTE:


1. The students will be allowed to use non-programmable scientific calculator. However, sharing/ exchange of calculator is prohibited in the examination.

2. Electronic gadgets including cellular phones are not allowed in the examination.
3. The choice of students for any elective shall not be a binding on the department.
DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY, MURTHAL (SONEPAT)

SCHEME OF STUDIES & EXAMINATIONS

M. TECH. 2nd YEAR (SEMESTER – III) (FOOD TECHNOLOGY)
Choice Based Credit Scheme w.e.f. 2018-19
	S. No.
	Category
	Course No.
	Course Title
	Teaching Schedule
	Marks of Class work
	Examination  Marks
	Total
	Credit
	Duration of Exam

	
	
	
	
	L
	P
	Total
	
	Theory
	Practical
	
	
	

	1. 
	PSE
	FT-
	ELECTIVE - V   
	3
	-
	3
	25
	75
	-
	100
	3
	3

	2. 
	Open Elective
	
	OPEN ELECTIVE
	3
	-
	3
	25
	75
	-
	100
	3
	3

	3. 
	
	FT601C
	Dissertation (phase-i)
	-
	20
	20
	
50
	-
	100
	150
	10
	-

	
	TOTAL
	06
	20
	26
	100
	150
	100
	350
	16
	


PSE: Program Specific Elective
ELECTIVE – V:  


FT621C: NUTRACEUTICALS AND FUNCTIONAL FOODS
FT623C: FOOD BIOTECHNOLOGY
OPEN ELECTIVE:

1. MTOE651C:
BUSINESS ANALYTICS
2. MTOE653C: 
INDUSTRIAL SAFETY
3. MTOE655C:
OPERATIONS RESEARCH

4. MTOE657C:
COST MANAGEMENT OF ENGINEERING PROJECTS

5. MTOE659C:
COMPOSITE MATERIALS

6. MTOE661C:
WASTE TO ENERGY
 NOTE:


1. The students will be allowed to use non-programmable scientific calculator. However, sharing/ exchange of calculator is prohibited in the examination.

2. Electronic gadgets including cellular phones are not allowed in the examination.
3. The choice of students for any elective shall not be a binding on the department.
DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY, MURTHAL (SONEPAT)

SCHEME OF STUDIES & EXAMINATIONS

M. TECH. 2nd YEAR (SEMESTER – IV) (FOOD TECHNOLOGY)
Choice Based Credit Scheme w.e.f. 2018-19
	S. No.
	Course No.
	Course Title
	Teaching Schedule
	Marks of Class work
	Examination  Marks
	Total
	Credit
	Duration of Exam

	
	
	
	L
	P
	Total
	
	Theory
	Practical
	
	
	

	1.
	FT602C
	Dissertation (phase-ii)


	-
	32
	32
	100
	-
	200
	300
	16
	-

	TOTAL
	-
	32
	32
	100
	-
	200
	300
	16
	


LIST OF PROFESSIONAL CORE COURSES (PCC)
	
	Sr. No.
	CODE
	NAME OF SUBJECT
	SEMESTER

	PCC
	1. 
	FT501C
	fundamentals of food microbiology
	First

	
	2. 
	FT503C
	fundamentals of food chemistry
	First

	
	3. 
	FT505C
	FOOD MICROBIOLOGY lab
	First

	
	4. 
	FT507C
	FOOD CHEMISTRY LAB
	First

	
	5. 
	FT502C
	priniciples of food Engineering
	Second

	
	6. 
	FT504C
	UNIT OPERATIONS IN FOOD ENGINEERING
	Second

	
	7. 
	FT506C
	Food processing lab-i 
	Second

	
	8. 
	FT508C
	food processing lab- II 
	Second


LIST OF PROGRAM SPECIFIC ELECTIVE SUBJECTS

	
	Sr. No.
	CODE
	NAME OF SUBJECT
	SEMESTER

	PSE
	
	
	
	

	ELECTIVE-I
	1. 
	FT521C
	instrumentation IN FOOD TECHNOLOGY
	First

	
	2. 
	FT523C
	FOOD Preservation and PACKAGING
	First

	
	3. 
	FT525C
	FOOD SAFETY AND QUALITY CONTROL
	First

	ELECTIVE-II
	4. 
	FT527C
	FOOD ADDITIVES
	First

	
	5. 
	FT529C
	BEVERAGE TECHNOLOGY
	First

	
	6. 
	FT531C
	PROCESS TECHNOLOGY OF LEGUMES, OILSEEDS AND plantation crops
	First

	ELECTIVE-III
	7. 
	FT522C
	PROCESS TECHNOLOGY OF CEREALS AND bAKERY PRODUCTS
	Second

	
	8. 
	FT524C 
	PROCESS TECHNOLOGY OF FRUITS AND VEGETABLES
	Second

	
	9. 
	FT526C 
	FOOD BUSSINESS MANEGEMENT AND ENTERPRENEURSHIP
	Second

	ELECTIVE-IV
	10. 
	FT528C 
	PROCESS TECHNOLOGY of MILK AND MILK PRODUCTS
	Second

	
	11. 
	FT530C  
	PROCESS TECHNOLOGY OF MEAT, FISH AND POULTRY
	Second

	
	12. 
	FT532C  
	WASTE MANAGEMENT IN FOOD INDUSTRY
	Second

	ELECTIVE - V
	13. 
	FT621C 
	NUTRACEUTICALS AND FUNCTIONAL FOODS
	Third

	
	14. 
	FT623C 
	FOOD BIOTECHNOLOGY
	Third


LIST OF OPEN ELECTIVE SUBJECTS

	Sr. No. 
	CODE
	NAME OF SUBJECT
	SEMESTER

	Open Electives
	MTOE651C
	BUSINESS ANALYTICS
	Third

	
	MTOE653C
	INDUSTRIAL SAFETY
	Third

	
	MTOE655C
	OPERATION RESEARCH
	Third

	
	MTOE657C
	COST MANAGEMENT OF ENGINEERING  PROJECTS
	Third

	
	MTOE659C
	COMPOSITE MATERIALS
	Third

	
	MTOE661C
	WASTE TO ENERGY
	Third


SYLLABUS

	FT501C:  FUNDAMENTALS OF FOOD MICROBIOLOGY

	M. TECH. SEMESTER - I (FOOD TECHNOLOGY)

	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES
1. To understand the role and significance of food microbiology, intrinsic and extrinsic factors on growth and response of microorganisms in food.

2. To describe beneficial role of microorganisms in food processing, effect of food preservatives and public health.

UNIT - I
Microbiology: Introduction, historical developments in food microbiology; sources of microorganisms in foods; microbial growth, growth curve; factors affecting growth-intrinsic and extrinsic factors controlling growth of microorganisms.

UNIT - II

Effect of Food Preservatives: heating process, irradiation, low temperature storage, chemical preservatives and high-pressure processing on the microbiology of foods; control of water activity and microbial growth.
UNIT - III

Food Microbiology and Public Health: food poisoning, types of food poisoning, important features etc; bacterial agents of food borne illness, food poisoning by clostridium, Salmonella, E. coli, Bacillus, Staphylococcus etc.; non-bacterial agents of food borne illness: poisonous algae, and fungi - a brief account.

UNIT - IV

Food Spoilage: Microbes of milk, meats, fish and various plant products, spoilage of canned foods; methods of isolation and detection of microorganisms or their products in food; conventional methods; rapid methods (newer techniques) - immunological methods; fluorescent, antibody, radio immunoassay, principles of ELISA, PCR (Polymerized chain reactions). Indicators microorganisms

COURSE OUTCOME
Able to explain the importance of interactions of microorganisms and the food environment and to learn the  significance of food microbiology in public health, spoilage of food and study of recent techniques for detection of the same.

TEXT/ REFERENCE BOOKS: 
1. James M. Jay (2000). Modern Food Microbiology, 5th Edition, CBS Publishers.

2. Banwart, G.J. (1997). Basic Food Microbiology, CBS Publishers.

3. Adam M.R. & Moss, M.O. (1995). Food Microbiology, New Age International Pvt. Ltd. Publishers.



4. Bibek Ray (1996). Fundamental Food Microbiology, CRC Press.

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The              candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

	FT503C:  FUNDAMENTALS OF FOOD CHEMISTRY

	M. TECH. SEMESTER - I (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


       COURSE OBJECTIVES
1. To study the scope and importance of  water activity and shelf life of food; chemistry and stability of water and fat soluble vitamins; chemical properties of minerals and their bioavailability, enrichment and fortification. 
2. To develop an understanding of each component of food and their effects on the overall quality of food. 

UNIT - I

Food Chemistry: Definition, scope and importance; water in food, water activity and shelf life of food; chemistry and stability of water and fat soluble vitamins; chemical properties of minerals and their bioavailability, enrichment and fortification.

UNIT - II

Carbohydrates: Classification, physical and chemical properties of sugars, pectic substances, gums and dietary fiber in food; browning reaction in food: enzymatic and nonenzymatic browning, their occurrence and applications in food; starches: functionality of starch in foods, gelatinization and retrogradation of starches, modified starches, resistant starches.

UNIT - III

Lipids Classification and Properties: Lipolysis, auto-oxidation, rancidity and flavour reversion, thermal decomposition and effect of ionizing radiations; modification of fats and oils (hydrogenation and interesterification); role of food lipids in flavour,;nutritional aspects of natural and modified fats; fat mimetics.

UNIT - IV

Proteins: Structures of protein and amino acids; physical, chemical and functional properties of proteins, functional properties of food proteins, modification of food protein in processing and storage and its implications, texturized, denaturation of protein, gel formation. Enzymes- sources, properties, role of enzymes in dairy, starch and sugar, juice/beverage, and meat industry; natural flavors in food and their retention in processed foods.

            COURSE OUTCOME
Able to know the chemistry underlying the properties and reactions of various food component and to understand the major chemical reactions that limits the shelf life of food.

TEXT/ REFERENCE BOOKS: 
1. Meyer, L.H. (1998). Food Chemistry, Van Nostrand, Reinhold Company Publication, New york, London.

2. Alias C. and Lindeu G. (1991). Food Biochemistry, Ellis Horwood, New York.

3. Pomeranz, Y and Meloon, R. (1995). Food Analysis: Theory and Practice, Westport, An AVI Publication, New York, Sydney, Toronto.

4. Fennema, R.O. (1997). Food Chemistry, Second Edition, Food Science & Technology series, Marcel Dekker, INC., New York.
Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

	
FT505C:    FOOD MICROBIOLOGY LAB

	M. TECH. SEMESTER - I (FOOD TECHNOLOGY)



	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	--
	4
	2
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


       COURSE OBJECTIVES
1. To learn and understand the laboratory techniques to detect, quantify and identify pathogenic and indicator microorganisms in food.

2. To apply principles of food microbiology to perform number of analyses to determine the microbial quality and safety of various foods in practical.
List of Experiments/ Exercises: 
1 Detection and enumeration of pathogenic and indicator organisms in food.

2 Estimation of MPN counts of coliform in the given food samples.

3 Gram Staining and Study of morphology of bacterial cells.

4 Study of autoclave, Preparation and sterilization of nutrient broth and agar.

5 Study of growth of E. coli by a spectrophotometer.

6 Study of microbiological quality of milk by MBRT test.

7 Isolation of starch-hydrolyzing organism from soil.

8 Dilution and Plating by spread –plate and pour – plate techniques.

9 Isolation of pure culture.

10. Estimation of microbial count of air.

11. Enumeration of physiological groups- psychrophile, thermodurics, osmophiles and halophiles. 

12. Evaluation of microbiological quality of commonly consumed street foods.

        COURSE OUTCOME

Able to know laboratory skills and identify the importance of microorganisms in food and to become familiar with methods and techniques to control food spoilage and maintain safety of food.

TEXT/ REFERENCE BOOKS:

1. Jay JM, Loessner MJ & Golden DA. 2005. Modern Food Microbiology. 7th Ed. Springer.

2. Ray B. 2004. Fundamentals of Food Microbiology.3rd Ed. CRC.

3. Robinson RK. (Ed.). 1983. Dairy Microbiology. Applied Science.

4. Steinkraus KS. 1996. Handbook of Indigenous Fermented Foods. Marcel Dekker.

Note: The students will be required to perform 08 experiments/ exercises from the above list and the other two experiments may be designed by the department based on related theory course.

	FT507C:  FOOD CHEMISTRY LAB

	M. TECH. SEMESTER - I (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	--
	4
	2
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES 
1. To study the qualitative parameters of food like moisture, protein, sugars, pigments ash and fats along with physico-chemical parameters.

2. To evaluate and gain hands-on experience in laboratory techniques and to demonstrate the food chemistry concepts.
 List of Experiments/ Exercises:
1. Determination of moisture in food sample.

2. Determination of protein in food sample.

3. Determination of ash in food sample.

4. Determination of crude fat in food sample.

5. Determination of acidity & pH in food sample/beverages.

6. Determination of total, non-reducing and reducing sugars.

7. Determination of Vitamin C in food sample.

8. Determination of pigments in food sample.

9. Estimation of calcium, iron and zinc in food products.
10. To study calorific value of foods 
COURSE OUTCOME
Able to conduct appropriate laboratory experiments common to basic and applied food chemistry and interpret the results and to select the appropriate analytical techniques to study the various components of food, determine various qualitative parameters of food.

TEXT /REFERENCE BOOKS:


1. Belitz HD.1999. Food Chemistry. Springer Verlag.

2. DeMan JM. 1976. Principles of Food Chemistry. AVI.

3. Fennema OR.1996. Food Chemistry. Marcel Dekker.

4. Meyer LH. 1987. Food Chemistry. CBS.

5. Swaminathan M. 1974. Essentials of Foods and Nutrition. Vol. II. Ganesh & Co.. 
Note: The students will be required to perform 08 experiments/ exercises from the above list and the other experiments may be designed by the department based on related theory course.
	            FT509C/ BT509C: RESEARCH METHODOLOGY AND IPR

	          M. TECH. SEMESTER - I (FOOD TECHNOLOGY)

	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	2
	--
	2
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES

1. To understand research problem formulation and analyze research related information.

2. To learn and follow research ethics and understand that today’s world is controlled by Computer, Information Technology, but tomorrow world will be ruled by ideas, concept and creativity.

3. To understand that when IPR would take such important place in growth of individual & nation, it is needless to emphasise the need of information about Intellectual Property Right to be promoted among students in general & Engineering in particular.

Unit-1

Meaning of research problem, Sources of research problem, Criteria Characteristics of a good research problem, Errors in selecting research problem, Scope and Objectives of research problem. Approaches of investigations of solutions for research problem, data collection, analysis, interpretation, necessary instrumentations, Effective literature studies approaches, analysis. Plagiarism, Research Ethics.
Unit-II

Effective technical writing, how to write report, Paper. Developing a Research Proposal, Format of research proposal, a presentation and assessment by a review committee.

Unit III

Nature of Intellectual Property: Patents, Design, Trade and Copyright. Process of Patenting and Development: technological research, innovation, patenting, development. International Scenario: International cooperation on Intellectual Property. Procedure for grants of patents, Patenting under PCT. 
Unit IV

Patents Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information and databases. Geographical Indications. New Developments in IPR: Administration of Patent System. New developments in IPR; IPR of Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR AND IITs.

COURSE OUTCOME

 Understand that Research Methodology & IPR protection provide an incentive to inventors for further research work and investment in R & D, which will leads to creation of new and better products, and in turns brings about economic growth and social benefits.
TEXT/ REFERENCE BOOKS:

1. Stuart Melville and Wayne Goddard, “Research Methodology: an Introduction for Science & Engineering students”.

2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”.

3. Ranjit Kumar, 2nd edition, “Research Methodology: A Step by Step guide for Beginners”.

4. Halbert, “Resisting Intellectual Property”, Taylor and Francis Ltd. 2007.

5. Mayall, “Industrial Design”, McGraw Hill, 1992.

6. Niebel, “Product Design”, McGraw Hill, 1974.

7. Asimov, “Introduction to Design”, Prentice Hall, 1962.

8. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “Intellectual Property in New Technological Age”, 2016.

9. T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008.

Note:  In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The              candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
	FT521C: INSTRUMENTATION IN FOOD TECHNOLOGY (ELECTIVE- I)

	M. TECH. SEMESTER - I (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	    3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


       COURSE OBJECTIVES

1. To enable and understand the basic concepts involved in the analysis of food, proximate and sensory analysis of food and sampling methods for the same.

2. To gain knowledge in advanced instrumentation for food analysis. After successful completion of the students get familiarize with advanced instruments like HPLC, GC, NMR, DSC and Spectrophotometry etc. 
UNIT - I

Introduction to Food Analysis: Types of samples and sampling techniques, storage and preservation of samples, expression of results. Proximate analysis of foods: Principles of moisture, fat, protein, carbohydrates, crude fiber and vitamins in foods. Sensory analysis of foods: methodology of sensory evaluation: discriminative tests: difference tests, paired comparison, duo trio, triangle; descriptive tests.
UNIT - II

Instrumentation in Food Analysis-I: Principles, types and applications of colorimetry and spectroscopy, photometry, electrophoresis; chromatography and atomic absorption spectrophotometry.
UNIT - III

Instrumentation in Food Analysis-II: Color measurement in foods; X-ray analysis of foods and its applications; mass spectroscopy; nuclear magnetic resonance (NMR); differential scanning calorimetry (DSC).
UNIT - IV

Refractometry and ultrasonics in Food Analysis: Texture analysis in foods, sensory versus instrumental analysis of texture, rapid methods of microbial analysis; immunoassays methods 

           COURSE OUTCOME
              To know the principles, types and applications of different techniques used in foods and nutrition research and to get familiarize with different methods of investigation used in sensory, instrumental analysis of texture in foods along with rapid and immunoassay methods.
TEXT/ REFERENCE BOOKS: 
1. Ronald S. Kirk, Ronald, Sawyer, (1991). Pearson’s Composition & Analysis of foods, 9th Edition Longman scientific & Technical , U.K.

2. Pomeranz , Y. & Mrloan (1978) . Food Analysis: Theory and Practice, Westport, Connecticut: AVI .

3. Amerine, M.A. Pangborn, R.M., and Rosseler, E.B. 1965. Principles of Sensory Evaluation of Food. Academic Press, New York.

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

FT523C: FOOD PRESERVATION AND PACKAGING (ELECTIVE- I)
	M. TECH. SEMESTER - I (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	   3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


           COURSE OBJECTIVES

1. To understand the principles and types of food preservation, role of different methods of preservation on various foods and their impact on the shelf life, quality, and other physical and sensory characteristics of foods.

2. To understand the materials and types of packaging for foods.
UNIT - I

Objectives and basic principles of food preservation.

Techniques of Food Preservation-I : Heat Preservation: heat resistance of microorganisms, thermal death curve, types of heat treatments and effect on foods, canning of foods, cans and container types, spoilage of canned foods. 
Refrigeration: Requirements of refrigeration storage, changes of food during refrigeration storage, refrigeration load, chilling and refrigeration, cold storage; freezing curves, slow and quick freezing, factors determining freezing rate, freezing methods, changes in food during freezing, frozen food storage.
UNIT – II 
Techniques of Food Preservation-II: Dehydration: Water activity: role of water activity in food preservation, drying, dehydration and concentration, drying curves, drying methods and type of dryers; food concentration, methods of concentration of fruit juices, liquid food concentrates, changes in food during dehydration and concentration, intermediate moisture foods (IMF). Chemical Preservation: types, uses and effects of class I and class II preservatives in foods, biopreservatives. Ionizing Radiations: Types, dosage, advantages and disadvantages. House-hold Preservation Methods: pickling, salt curing, oiling and smoking, sugar addition.
UNIT - III

Introduction to Food Packaging and Packaging Material: Factors involved in the evolution and selection of a food package, functions of food packaging. Paper and paper based packaging materials: types of paper, paper products, functional properties of paper. Plastic Packaging Materials: Classification of polymers, functional and mechanical properties of thermoplastic polymers; processing and converting of thermoplastic polymers. Metal Packaging Materials: Container making processes; functional properties of metal containers; tin plate containers. Glass Packaging Materials: Composition, manufacture and nomenclature of glass containers; properties of glass containers. Testing of packaging materials- quality control tests.
UNIT - IV

Safety Considerations in Food Packaging: Packaging requirements of selected foods- cereal and snack food, beverages, milk and dairy products, poultry & eggs, red meat, frozen foods, horticultural products and microwavable foods. Aseptic packaging of foods Active food packaging: edible films and coatings, Oxygen absorbents, types and their application. Ethanol vapor: generators, uses of ethicap for shelf-life extension, advantages and disadvantages of ethanol/vapour generators. 

         COURSE OUTCOME 

Understanding of changes occurring during food processing and techniques of food preservation and learning of house-hold preservation methods, changes during storage and preservation and to know the effect of enzymes on spoilage of foods
TEXT/ REFERENCE BOOKS: 
1. Robertson, G.L.(2006). Food Packaging: Principles and Practice (2nd ed.), Taylor & Francis

2. Athalye, A.S. (1992), Plastics in Packaging, Tata McGraw –Hill Publishing Co., New Delhi.

3. 4. Bakker, M. (1986) The Wiley Encyclopaedia of Packaging Technology, John Willey & Sons. Inc; New York.

4. Ahvenainen, R. (Ed.) Novel Food Packaging Techniques, CRC Press, 2003.
5. Han, J.H. (Ed.) Innovations in Food Packaging, Elsevier Academic Press, 2005.
  6. Kalia M. and Sangita, S. (1996). Food Preservation and Processing, First edition, Kalyani Publishers, New Delhi.
7. Khetarpaul N. (2005). Food Processing and Preservation, Dya Publishing House , New Delhi.
8. Sivasankar, B. (2002): Food Processing and Preservation, Prentice Hall of India Pvt.Ltd., New Delhi.
 Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
FT525C: FOOD SAFETY AND QUALITY CONTROL (ELECTIVE- I)
	                   M. TECH. SEMESTER – I (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES

1. To study the basic concept of food safety, food quality assurance and food quality management and to discuss the about various food adulterants.

2. To explain the role of different regulatory agencies for maintaining the quality of food at National and International level.

UNIT – I
Introduction to Concepts of Food Quality: Food safety, food quality assurance and food quality management; objectives, importance and functions of quality control, current challenges to food, principles of food quality assurance, total quality management (TQM) – good manufacturing/management practices, good hygienic practices, good lab practices, general awareness and role of management practices in quality control.
UNIT - II
Microbial Quality Control: Determination of microorganisms in foods by cultural, microscopic, physical, chemical methods. Statistical quality control in food industry, food adulteration, nature of adulterants, methods of evaluation of food adulterants and toxic constituents.

UNIT - III
Food Safety Management: Applications of HACCP in food safety, concept of food traceability for food safety, Food safety and Standards Act 2006: salient provision and prospects.
UNIT - IV

Role of National and International Regulatory Agencies: Bureau of Indian Standards (BIS), AGMARK, Food Safety and Standards Authority of India (FSSAI), Introduction to WTO agreements: SPS and TBT agreements, Codex alimentarious commission, USFDA, International organization for standards (ISO) and its standards for food quality and safety (ISO 9000 series, ISO 22000, ISO 15161, ISO 14000)

COURSE OUTCOME
           To demonstrate an ability to implement the principles and practices that underpins quality assurance in food production and also to learn about various regulatory bodies for food safety and quality assurance.
TEXT / REFERENCE BOOKS:
1. Early. R. (1995): Guide to Quality Management Systems for the Food Industry, Blackie, Academic and professional, London.

2. Gould, W.A and Gould, R.W. (1998). Total Quality Assurance for the Food Industries, CTI Publications Inc. Baltimore.

3. Pomeraz, Y. and MeLoari, C.E. (1996): Food Analysis: Theory and Practice, CBS publishers and Distributor, New Delhi.

4. Bryan, F.L. (1992): Hazard Analysis Critical Control Point Evaluations A Guide to Identifying Hazards and Assessing Risks Associated with Food Preparation and Storage. World Health Organization, Geneva

5. Kirk, R.S and Sawyer, R. (1991): Pearson’s Composition and Analysis of Foods, Longman Scientific and Technical. 9th Edition, England.

6. Furia, T.E. Ed. 1980. Regulatory Status of Direct Food Additives. CRC Press, Florida. 

7. Rekha S. Singhal , Pushpa R. Kulkarni, Dananesh V. Rege, (1997). Hand Book of Indices of food Quality and Authenticity, wood head Publishing Ltd.

8. Hubbard, Merton R. (2003). Statistical Quality Control for the Food Industry, 3rd Edition. 
Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
FT527C: FOOD ADDITIVES (ELECTIVE-II)
	M. TECH. SEMESTER - I (FOOD TECHNOLOGY)

	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES

1. To study definitions, classification and functions of food preservatives flavouring agents, sweeteners,  nutrient supplements and thickeners.
2. To know the advantages and risks of various food additives and their mechanism of action and to learn different artificial and natural sweetening agents.

UNIT - I

Food Additives: Definitions, classification and functions, food preservatives- classifications, antimicrobial agents types and their action, safety concerns, regulatory issues in India, international legal issues. Antioxidants (synthetic and natural, mechanism of oxidation inhibition), chelating agents: types, uses and mode of action Coloring agents: color retention agents, applications and natural colorants, sources of natural color, misbranded colors, color extraction techniques, color stabilization

UNIT - II

Flavoring Agents: Flavors (natural and synthetic flavors), flavor enhancers, flavor stabilization, flavor encapsulation Flour improvers: leavening agents, humectants and sequesterants, hydrocolloids, acidulants, pH.
control agents buffering salts, anticaking agents, etc.

UNIT - III

Sweeteners: Natural and artificial sweeteners, nutritive and non-nutritive sweeteners, properties and uses of saccharin, acesulfame-K, aspartame, corn sweeteners, invert sugar sucrose and sugar alcohols (polyols) as sweeteners in food products Emulsifiers: Types, selection of emulsifiers, emulsion stability, functions and mechanism of action.

UNIT - IV

Nutrient Supplements & Thickeners: polysaccharides, bulking agents, antifoaming agents, synergists, antagonists. Additives, food uses and functions in formulations; permitted dosages, indirect food additives; harmful effects/side effects associated with various additives (various diseases), additives and natural alternatives

COURSE OUTCOME

 Able to identify the synthetic food colourants, classification and mechanism of action of food additives, nutrient supplements and sweetening agents.
TEXT /REFERENCE BOOKS:
1. Branen AL, Davidson PM & Salminen S. (2001). Food Additives. 2nd Ed. Marcel Dekker.

2. Gerorge AB. (1996). Encyclopedia of Food and Color Additives. Vol. III. CRC Press.

3. Gerorge AB. (2004). Fenaroli's Handbook of Flavor Ingredients. 5th Ed. CRC Press.

4. Madhavi DL, Deshpande SS & Salunkhe DK. (1996). Food Antioxidants: Technological, Toxicological and Health  Perspective. Marcel Dekker.

5. Morton ID & Macleod AJ .(1990). Food Flavours. Part A, B & C. Elsevier.

6. Nakai S & Modler 6. HW. (2000). Food Proteins: Processing Applications. Wiley, VCH.

7. Stephen AM. (2006). Food Polysaccharides and Their Applications. Marcel Dekker.
Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The              candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

	
FT529C:BEVERAGE TECHNOLOGY (ELECTIVE-II)
M. TECH. SEMESTER - I (FOOD TECHNOLOGY)
L

P

Credits

Class Work

:

25 Marks

3
--
3
Examination

:
75 Marks
Total

:
100 Marks
Duration of Examination
:
3 Hours

COURSE OBJECTIVES
1. To review the scope and importance of  beverage industry  in India and to study the manufacturing technology for juice based and synthetic beverages, the role  of  various ingredients  in the formulation of  soft drinks  and technology of carbonation of soft drinks.

2. To discuss BIS quality standards of bottled water; mineral water, natural spring water, flavoured water,  and carbonated water.
UNIT – I
Types of Beverages and their Importance: Status of beverage industry in India; Manufacturing technology for juice-based beverages; synthetic beverages; technology of still, carbonated, low-calorie and dry beverages; isotonic and sports drinks; role of various ingredients of soft drinks, carbonation of soft drinks.

UNIT - II

Speciality beverages: Based on tea, coffee, cocoa, spices, plant extracts, herbs, nuts, dairy and imitation dairy-based beverages.


UNIT - III 


Alcoholic Beverages: Types, manufacturing and quality evaluation; the role of yeast in beer and other alcoholic beverages, ale type beer, lager type beer, technology of brewing process, equipments used for brewing and distillation, wine and related beverages, distilled spirits.

UNIT - IV

Packaged Drinks: Definition, types, manufacturing processes, quality evaluation and raw and processed water, methods of water treatment, BIS quality standards of bottled water; mineral water, natural spring water, flavoured water, carbonated water.
TEXT / REFERENCE BOOKS:
1. Hardwick WA. 1995. Handbook of Brewing. Marcel Dekker.

2. Hui YH. et al 2004. Handbook of Food and Beverage Fermentation Technology. Marcel Dekker.

3. Priest FG & Stewart GG. 2006. Handbook of Brewing. 2nd Ed. CRC.

4. Richard P Vine. 1981. Commercial Wine Making - Processing andControls. AVI Publ.

5. Varnam AH & Sutherland JP. 1994. Beverages: Technology, Chemistry and Microbiology. Chapman & Hall.

6. Woodroof JG & Phillips GF.1974. Beverages: Carbonated and Non Carbonated. AVI Publ.
COURSE OUTCOME
Able to find the  overall contribution of  beverage industry  to food processing sector  in  India and to know about various types of  natural and  synthetic beverages and their nutritional  and health significance, the benefits of  consumption   and  technology of production of  speciality beverages. 

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The              candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

	FT531C: PROCESS TECHNOLOGY OF LEGUMES, OILSEEDS AND PLANTATION CROPS (ELECTIVE- II)
M. TECH. SEMESTER – I (FOOD TECHNOLOGY)
L

P

Credits

Class Work

:

25 Marks

3
-
3
Examination

:
75 Marks
Total

:
100 Marks
Duration of Examination
:
3 Hours

COURSE OBJECTIVES

1. To strength the knowledge about status, production and major growing areas of legumes in India and role of legumes in human nutrition, composition of pulses and oil seed processing.
2. To develop an awareness of production, composition and manufacturing processing of tea, coffee , cocoa, spices, condiments and culinary herbs.

UNIT - I

Legumes: Status, production and major growing areas of legumes in India and world; role of legumes in human nutrition, composition of pulses; nutritional and antinutritional factors. Milling techniques, processing of legumes, protein isolates and concentrates. Processing and utilization of soyabean for value added products; soy based fermented products; innovative products from pulses; products from legumes and uses: starch, flour, protein concentrates and isolates.UNIT - II

Oilseeds: Status, production and major growing areas of oilseeds in India and world, composition of oilseeds; sources of edible oils; physio-chemical properties; processing of oilseeds: factors affecting extraction; packing and storage of fats and oils, changes during storage. Oil specialty products, chemical adjuncts: lecithins and GMS; Nutritional food mixes from oilseeds: processing of oilseeds for food use, protein rich foods, protein enriched cereal foods.

UNIT – III
Tea, Coffee and Cocoa: Tea: Production, composition and manufacturing; types of tea and tea products, quality evaluation and grading of tea. Coffee: Production & processing of coffee, types, standards and specifications of coffee products; chicory: technology of chicory powder and use in coffee products. Cocoa: Processing and analysis of cocoa beans; processing of cocoa products: cocoa powder, cocoa liquor manufacture, cocoa butter; chocolates.
UNIT – IV
Spices, Condiments, Seasonings and Culinary Herbs: Classification and beneficial properties of spices; processing and manufacturing of major Indian spices. Oleoresins and essential oils: Method of manufacture; chemistry of the volatiles; enzymatic synthesis of flavor identical; adulteration problem in spices, packaging of spices.
COURSE OUTCOME 

An ability to know and provide knowledge about different methods of processing and value added products made from legumes, oilseeds and plantation crops and about the effective ways to process and preserve agricultural crops.
TEXT / REFERENCE BOOKS:
1. Hamilton, R.J. and Bharti, A. Ed. 1980. Fats and Oils: Chemistry and Technology. Applied Science, London.

        2. Salunkhe, O.K. Chavan, J.K, Adsule, R.N. and Kadam, S.S. 1992. World Oilseeds: chemistry, Technology and    Utilization. VNR, New York.

       3. Mathews, R.H. Ed. 1989. Legumes: Chemistry, Technology and Human Nutrition. Marcel Dekker, New York.

       4. Banerjee B. 2002. Tea Production and Processing. Oxford Univ. Press.

       5. Kenji Hirasa and Mitsno Takemasa(1998). Spice Science and Technology, Marcell Dekker, Inc.

       6. Minifie BW. 1999. Chocolate, Cocoa and Confectionery Technology. 3rd ed. Aspen Publ.

       7. NIIR. 2004. Handbook on Spices. National Institute of Industrial Research Board, Asia Pacific Business Press Inc.

       8. Sivetz M & Foote HE. 1963. Coffee Processing Technology. AVI Publ. 
Note:  In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.



	AUD531C: ENGLISH FOR RESEARCH PAPER WRITING (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours




	AUD533C: DISASTER MANAGEMENT (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours




	AUD535C: SANSKRIT FOR TECHNICAL KNOWLEDGE (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours




	AUD537C: VALUE EDUCATION (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours




	AUD 539C: CONSTITUTION OF INDIA (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours




	AUD 541C: PEDAGOGICAL STUDIES (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours




	AUD543C: STRESS MANAGEMENT BY YOGA (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours





	AUD 545C: PERSONALITY DEVELOPMENT THROUGH LIFE ENLIGHTENMENT SKILLS (AUDIT COURSE 1 & 2)

	M. TECH. SEMESTER – I/ II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	2

	--

	--

		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours



	Course Objectives:

Students will be able to:
1. To learn and  achieve the highest goal happily

2. To become a person with stable mind, pleasing personality and determination

3. To awaken wisdom in students

Course Outcomes: 

1. The  study of Shrimad-Bhagwad-Geeta will help the student in developing his personality and achieve the highest goal in life.

2. The person who has studied Geeta will lead the nation and mankind to peace and prosperity.

3. Study of Neetishatakam will help in developing versatile personality of students.
Syllabus contents:
Unit I: 

Holistic Development of Personality 

Neetisatakam-Verses-19,20,21,22 (Wisdom), Verses-29, 31 32 (Pride and Heroism) ,Verses-26,28,63,65 (Virtue)

Unit II: 

Approach to Day to Day Work and Duties 

Shrimad BhagwadGeeta: Chapter 2 (Verses- 41, 47, 48), Chapter 3 (Verses- 13, 21, 27, 35), Chapter 6 (Verses- 05, 13, 17, 23, 35), Chapter 18 (Verses- 45, 46, 48)

Unit III: 
Statements of Basic Knowledge

Shrimad BhagwadGeeta: Chapter 2 (Verses- 56, 62,68), Chapter 12 (Verses- 13, 14, 15, 16, 17, 18)

Unit IV: 
Personality of a Role Model

Shrimad BhagwadGeeta: Chapter 2 (Verses- 17), Chapter 3 (Verses 36, 37, 42), Chapter 4 (Verses 18, 38, 39), Chapter 18 ( Verses 37, 38 63)

TEXT / REFERENCE BOOKS:

1. Srimad Bhagavad Gita by Swami SwarupanandaAdvaita Ashram (Publication Department), Kolkata

2. Bhartrihari’s Three Satakam (Niti-sringar-vairagya) by P.Gopinath, Rashtriya Sanskrit Sansthanam, New Delhi.

3. BhagvadGeeta- Prof. Satyavrata Siddhantalankar, Orient Publishing.

NOTE:  

1. Inthe semester examination, the examiner will set 08 questions in all selecting two from each unit. The candidates will be required to attempt five questions in all selecting at least one from each unit. All questions will carry equal marks.

2. The students will be allowed to use non-programmable scientific calculator. However, sharing/exchange of calculator is prohibited in the examination.

3. Electronics gadgets including Cellular phones are not allowed in the examination.

FT502C: PRINCIPLES OF FOOD ENGINEERING
M. TECH. SEMESTER – II (FOOD TECHNOLOGY)

L

P

Credits

Class Work

:

25 Marks

3
--

3
Examination

:
75 Marks
Total

:
100 Marks
Duration of Examination
:
3 Hours



	COURSE OBJECTIVES
1.  To understand basic principles of food engineering, heat transfer and thermodynamics properties    relating to food engineering.
2. To understand dimensional analysis, heat and mass transfer calculations and fluid flow instrumentation.




UNIT – I
Introduction to Food Engineering: Material and energy balances: basic principles, process flow diagrams, total mass balance, component mass balance, material balance problems involved in dilution, concentration and dehydration; heat balance calculations.

UNIT - II

Fluid Flow Principles: Fluid statics and fluid dynamics, mass and energy balances in fluid flow; Newtonian and Non-Newtonian fluids, streamline and turbulent flow; fluid flow applications measurement of pressure and velocity. Liquid transport system- pipelines and pumps for food processing plants-positive displacement pumps, air-lift pumps, propeller pumps, centrifugal pumps and jet pumps.
UNIT - III

Heat Transfer in Food Processing: Modes of heat transfer- conductive, convective and radiative heat transfer; thermal properties of foods, conductive heat transfer in a rectangular slab, tubular pipe and multilayered systems, estimation of convective heat transfer coefficient, forced convection and free convection, estimation of overall heat transfer coefficient; heat exchangers: plate, tubular, scraped surface and steam infusion heat exchangers.

UNIT - IV

Thermal Process Calculations: Commercially sterile concept, concept of D, F and Z values, reference F value; effect of temperature on thermal inactivation of micro-organisms, thermal process calculation for canned foods; calculation of processing time in continuous flow systems. Psychrometrics: Properties of dry air: composition of air, specific heat of dry air, enthalpy of dry air Properties of water-vapor: Properties of air-vapor mixtures: Psychrometric chart: 

COURSE OUTCOME 
Able to know principles of engineering used to study fluid flow, mass and energy conservation plus fundamentals of thermal process calculations.
TEXT/ REFERENCE BOOKS: 
1. Singh, R.P and Heldman, D.R. (1984). Introduction to Food Engg., Academic Press, INC, London.

2. Earle, R.L. (1983). Unit Operations in Food processing, 2nd Edition Pergamon Press Oxford, U.K.

3. Toledo, R.T. (1997). Fundamentals of Food Process Engineering, CBS Publishers, New Delhi.

4. Batty, J.C. and Folkman, S.L. 1983. Food Engineering Fundamentals. John Wiley and Sons, New York.
Note:   In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The              candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
	FT504C: UNIT OPERATIONS IN FOOD ENGINEERING

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES
1. To review various unit operations in food engineering and to analyze the importance and effect  of  conversion unit operations ( size reduction, mixing and filteration) on  foods  and to enumerate objectives of dehydration and refrigeration system  in food processing
2. To develop an understanding of material handling- theory and  equipments involved and to identify various kinds of contaminants found on raw foods and methods of  cleaning, sorting and grading.

UNIT - I

Preliminary Unit Operations: Material handling, cleaning, sorting and grading. Material handling–theory, classification of various material handling equipments, conveyors and elevators Cleaning – types of contaminants found on raw foods, methods of cleaning Sorting and grading – method and advantages  Conversion unit operations – size reduction, mixing and filtration. Size reduction- benefits criteria of size reduction, equipment selection mode of operation of size reduction equipment –effects of size reduction on foods.

UNIT - II

Mixing: Mixing technology (agitating, kneading, blending, and homogenizing), mixing equipments – mixers for liquids of low or moderate viscosity (Paddle agitators, turbine agitators and propeller agitators), mixers for high viscosity pastes (Pan mixer, horizontal mixer and dough mixer), mixers for dry solids (tumbler mixer & vertical screw mixer); effects of mixing on foods. Filtration – filtration terminology (feed slurry, filtrate, filter medium, filter cake and filter), filtration methods/equipments – pressure filtration, vacuum filtration, & centrifugal filtration.

UNIT - III

Preservation Unit Operations (high temperature operations): Pasteurization, evaporation and dehydration. Pasteurization– basic concept, pasteurization of unpackaged and packaged foods, effects of pasteurization on foods.
Evaporation – main functions of evaporation, factors affecting the rate of heat transfer, factors influencing the economics of evaporation, evaporation equipments – open pans, horizontal tube evaporators, vertical tube evaporator and plate evaporator; single and multiple effect evaporators. Dehydration – objectives of dehydration, dehydration terminology, basic dehydration theory; drying curves, dehydration systems – tray drier, tunnel drier, drying time calculations.

UNIT - IV

Preservation unit operation (low temperature operations): Refrigeration, freezing and freeze drying. Refrigeration – introduction, components of refrigeration systems – compressor, condenser and expansion valve; mechanical refrigeration system. Freezing – technological principles of freezing operations, freezing systems- direct contact andindirect contact system; influence of freezing rate on food system; freezing time calculations. Freeze drying – conventional drying vs freeze drying; equipments used and effects of freeze drying on food quality.

TEXT /REFERENCE BOOKS:


1. Earle, R.L. (1983) Unit Operations in Food Processing, 2nd Edition, Pergamon Press, Oxford, U.K.

2. Singh, R. P. and Heldman, D. R. (1984). Introduction to Food Engg., Academic Press, INC, London.

3. Harper, J.C. (1976) Elements of Food Engg., AVI Publ. Co., Westport, Connecticut.

4. Toledo, R.T. (1980). Fundamentals of Food Process Engg., AVI. Publ. Co., Westport, Connecticut.

5. Brennan, J.G., Buffers, J.R., Cowell N.D., Lilly, A.E.V. (1976). Food Engg. Operations, 2nd Ed., Elsevier, New York.

6. Lewis, M.J. (1987). Physical Properties of Foods & Foods Processing Systems, Ellis Horwood, England.

COURSE OUTCOME
Able to interpret the role and importance of various preliminary unit operations on the quality of foods and to know various kinds of mixers and technology of mixing used for different kinds of food commodities and the concept and significance of high temperature and low temperature on quality of food.
Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The              candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

	FT506C:  FOOD PROCESSING LAB-I

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	--
	4
	2
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES
3. To know the technology involved in the formulation of different cereal and confectionary based products e.g. biscuits, cakes, chocolate and cookies etc.  and their quality evaluation. 

4. To evaluate the quality of wheat and rice grains e.g. gluten content in wheat flour and amylose content of rice, to visit bakery and confectionary industries.

List of Experiments/ Exercises:
1. To check the physicochemical and rheological properties of wheat and rice. 

2. Determination of gluten content in wheat flour.
3. Milling of wheat and rice by laboratory mill.
4. Quality tests of rice.
5. Determination of amylose content in rice. 

6. Malting of barley; puffing and popping of grains. 

7. Preparation of protein concentrates and evaluation for protein content and solubility.
8. Extraction of oil using expeller and solvent extraction methods.

9. To visit related processing industries and bakery and confectionery industries.

10. Effect of mixing time on the crispness and firmness of biscuits.

11. Preparation and quality evaluation of cakes and chocolate. 

COURSE OUTCOME 

Able to know about various processing techniques used in the development of cereal based products.
TEXT /REFERENCE BOOKS:


1. Lorenz KL.1991. Handbook of Cereal Science and Technology. Marcel Dekker. 

2. Marshall WE & Wadsworth JI. 1994. Rice Science and Technology. Marcel Dekker. 

3. Mathews RH. 1989. Legumes Chemistry, Technology and Human Nutrition. Marcel Dekker. 

4. Matz SA. 1969. Cereal Science. AVI Publ. 

5. Paquot C. 1979. Standard Methods of Analysis of Oils, Fats and Derivatives. Pergamon Press. 

6. Pomeranz Y. 1987. Modern Cereal Science & Technology.VCH Publ. 

7. Salunkhe DK.1992.  World Oilseeds: Chemistry, Technology and Utilization. VNR. 

8. Swern D. 1964. Bailey’s Industrial Oil and Fat Products. InterSci. Publ. 28

9. Watson SA & Ramstad PE.1987. Corn; Chemistry and Technology. AACC.

Note: The students will be required to perform 08 experiments/ exercises from the above list and the other two experiments may be designed by the department based on related theory course.
	FT508C: FOOD PROCESSING LAB-II

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	--
	4
	2
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES

1. To know the detailed technology involved in the development of various processed products from different fruits  and vegetables  e.g.  Jams, jellies, marmalades, fruit cheese, pickles, tomato paste, puree and ketchup etc. 

2. To evaluate the quality of processed products developed from fruits and vegetables and to study the role of  drying and dehydration in the shelf life of  fruits and  vegetables viz. grapes, figs, banana, onion, garlic and potato etc.

COURSE OUTCOME 

Able to know about various processing techniques for preservation of various fruits and vegetables and to learn preparation of new products like pickles, anardana etc. and dehydrated vegetables.
 List of Experiments/ Exercises:
1. Evaluation of pectin grade; canning of mango/guava/papaya. 

2. Preparation and quality evaluation of fruit jam: apple/ mango/ guava.
3. Preparation of grape raisin, dried fig and dried banana.
4. Processing of tomato products.
5. Preparation of anardana. 

6. Preparation of papain /guava cheese. 

7. Preparation of pickle, mixed pickle.
8. Preparation of dried ginger.
9. Preparation of amchur.
10. Preparation of dried onion and garlic. 

11. Preparation of banana and potato wafers. 

12. Preparation of dehydrated vegetables. 

TEXT /REFERENCE BOOKS:


1. Barret DM, Somogyi LP&Ramaswamy H. 2005. Processing of Fruits. CRC Press

2. FAO. 2007. Handling and Preservation of Fruits and Vegetables by Combined Methods for Rural Areas- Technical Manual.FAO Agr. Ser. Bull., 149. 

3. Fellows P. 2007. Guidelines for Small-Scale Fruit and Vegetables Processors. FAO Agr. Ser. Bull., 127. 

4. Lal G, Siddappa GS & Tandon GL. 1998. Preservation of Fruits and Vegetables. ICAR. 

5. Salunkhe DK & Kadam SS.1995. Handbook of Fruit Science & Technology: Production, Composition and Processing. Marcel Dekker. 

6. Salunkhe DK & Kadam SS. 1995. Handbook of Vegetables Science & Technology: Production, Composition, Storage and Processing. Marcel Dekker.

Note: The students will be required to perform 08 experiments/ exercises from the above list and the other two experiments may be designed by the department based on related theory course.

	FT510C : MINI PROJECT

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)



	L
	P
	Credits
	
	Class Work

Examination
	:

:
	25 Marks

75 Marks

	--
	4
	2
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


The objective of mini project is to develop in students the professional quality of employing technical knowledge obtained in the field of food technology through a project work involving review/analysis augmented with creativity, innovation and ingenuity.

The student shall take up investigative study on a topic in the broad relevant field of food technology, involving literature review/software-work/ lab-work, to be assigned by the department on an individual basis, under the guidance of a supervisor from the department. This is expected to provide a good initiation for the student(s) in R&D work.

The activities under mini project may normally include:

1. Literature survey on an assigned topic.

2. Working out a preliminary approach to the problem relating to the assigned topic.

3. Conducting preliminary analysis/experiment-design.

4. Compilation of the work and presenting it in two seminar talks in the semester, before a committee having M.Tech. coordinator and supervisor(s).

5. Submit a written spiral-bound report on the work undertaken to the M.Tech. Coordinator.
Internal evaluation of Mini Project will be done at the end of the semester through a seminar by the committee consisting of the following:

1.   Chairperson/Head of Department/ Nominee

: Chairperson

2.   M.Tech. Coordinator




: Member-Secretary

3.    Respective Project Supervisor(s)



: Member(s)

Final exam.will be conducted by the internal examiner (M.Tech. Coordinator / faculty nominated by Chairperson) and external examiner to be appointed by Controller of Examinations from a Panel of Examiners submitted by the Dept. 

M.Tech. coordinator will be assigned a load of 1 hour per week excluding his/ her own guiding load. Project supervisor (guiding teacher) will be assigned a load of 1 hour per week per student subject to a maximum load of 2 hours.
	FT522C: PROCESS TECHNOLOGY OF CEREALS AND BAKERY PRODUCTS (ELECTIVE- III)

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)



	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


 COURSE OBJECTIVES
1. To enumerate the scope and importance of   production and processing of   cereals in India and to discuss the general principals and operations underlying milling of  corn (wet and dry) , wheat and  rice.

2. To know the technology implicated in the formulation of  biscuits, cookies, crackers, cakes, noodles,pasta products and parboiling of rice and barley malting

UNIT - I

Structure, quality and chemical composition of wheat grain; Wheat milling – general principles and operations, flour extraction rates and various flour grades and types; criteria of flour quality, dough rheology and its measurement.

UNIT - II

Bread making processes, importance of critical unit operations in bread making, development in bread making methods; functions of ingredients/additives such as fat, emulsifiers, oxidants, reducing agents and conditioners; bread faults and staling; functionality of wheat proteins, carbohydrates, lipids and enzymes in bread making.

UNIT - III

Technology of biscuit, cookies, crackers and cakes manufacturing; leavening agents in bakery products; baking powders as leavening agents in bakery products. Technology of noodles and pasta products.

UNIT - IV

Structure and chemical composition of rice grain; milling of rice, factors affecting rice yield during milling; rice bran as rice milling by products. Rice parboiling technology, Cooking characteristics of rice and factors affecting cooking behaviour of rice grains; rice convenience foods: Structure types, composition of corn grain, wet and dry milling of corn, corn sweeteners (high fructose corn syrups) and their uses. Barley malting process: different types of malts and their food applications.

 COURSE OUTCOME
Able to know the  overall contribution of  processed  cereal and bakery products to Indian food industry and to learn structure and chemical  composition of  different  cereal  grains  (corn, rice, wheat)  and also able to know various wheat flour grades and types based on chemical composition and  structure of wheat grains.

TEXT/ REFERENCE BOOKS: 
1. Samuel, A.M.(1996) “ The Chemistry and Technology of Cereals as Food and Feed “, CBS Publisher & Distribution.    
2. Pomeranz, Y. (1998) “Wheat: Chemistry and Technology”, Vol 1,3” Am. Assoc.Cereal Chemists. St. Paul, MN.
3. Eliasson, A.C. and Larsson, K. (1993) “Cereals in Breadmaking”, Marcel Dekker. NewYork.

4. Honeney, R.C. (1986) “Principles of Cereal Science and Technology”, Am. Assoc. Cereal Chemists, St. Paul, MN.    
5. Pomeranz, Y. (1976) “Advances in Cereal Science and Technology”, Am. Assoc. Cereal Chemists St.Paul, MN, 

6. Juliano, B.O. (1685). “Rice Chemistry and Technology”, Am. Assoc. Cereal Chemists, St. Paul, MN, USA.

7. Blanshard J.M.V., Frazier, P.J. and Galliard, T. Ed. 1986. Chemistry and Physics of Baking. Royal Society of Chemistry, London.
Note:   In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

	FT524C: PROCESS TECHNOLOGY OF FRUITS AND VEGETABLES (ELECTIVE- III)

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


       COURSE OBJECTIVES
1. To elaborate the scope and importance of  processing of  fruits and vegetables  in India and to evaluate the effect of  various  pre-harvest factors on post – harvest physiology of  different fruits and vegetables. 

2. To know the technology involved in the formulation of  various  processed products from different   fruits and vegetables  (jams, jellies, marmalades, juices,  squashes, cordials, crushes, nectars, RTS etc.) alongwith specifications and also mushrooms, cashew and coconut, their chemical composition and processing technology.
UNIT - I

Classification and Composition of Fruits and Vegetables and their Nutritional Significance: Climacteric and no-climacteric fruits; preharvest factors influencing post-harvest physiology, post-harvest handling, precooling methods, post-harvest treatments, edible coatings. crop maturity and ripening. Methods of storage, refrigerated, CA, MA and hypobaric storage, MAP recent developments, advances, role of gases, influence of MAP on microorganisms, advantages, disadvantages. Pre-processing operations: 

UNIT - II
Technology of Jam, Jellies and Marmalades: Specifications, role of pectin and theories of gel formation. Technology for juice pressing, juice extraction and clarification, methods of bottling, enzymatic clarification and debittering of juices, physiological and enzymological aspects of fruit juice production, fruit juice concentrates and powders- preparation and specifications, packaging. Fruit juice beverages, squash, cordial, crush, RTS, nectar, syrups, blending of juices.

UNIT - III
Technology of Tomato Products: Sauce, puree, ketchup and tomato paste Fruit preserves and candied fruits, dehydrated fruits & vegetables, spoilage of processed products. Canning of fruits and vegetables, preparation of syrups and brines, spoilage of canned fruits and vegetables 

UNIT - IV

New Product Development: By- products from fruit and vegetable wastes, utilization and disposal of fruit industry wastes. Production of mushroom and its processed products; Cashew and coconut: chemical composition, processing technology and their processed products. 

   COURSE OUTCOME

Able to find the  overall contribution of  fruit and vegetable  processing sector  to food industry in  India and to know the chemical  composition, nutritional  significance  and  health benefits of  various raw fruits and vegetables and their processed products. to learn the effect of various packaging techniques.
TEXT/ REFERENCE BOOKS: 
1. R.P.Srivastava and Sanjeev Kumar (2001): Fruit and Vegetable Preservation – Principles and Practices, Third edition, International Book distributing Co. Lucknow(India)

2. A.K.Thompson (2003): Fruit and Vegetables – Harvesting, handling and storage. 2nd edition Blackwell Publishing.

3. Er. B. Pantastico: Post harvest Physiology, handling and utilization of tropical and subtropical fruits and vegetables. AVI Publishing Company, Inc.

4. W.V Cruess (1997): Commerical Fruit and Vegetable Products. Allied Scientific Publishers. Bikaner (India)

5. Girdharilal (1996) Preservation of Fruits and Vegetables. ICAR, New Delhi

6. Dauthy, M.E. 1997. Fruit and Vegetable Processing. International Book Distributin Co. Lucknow, India.

7. Hamson, L.P. 1975. Commercial Processing of Vegetables. Noyes Data Corporation, New Jersey.

8. Dauthy, M.E. 1997. Fruit and Vegetable Processing. International Book Distributing Co. Lucknow, India.

Note:  In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
FT526C:  FOOD BUSINESS MANAGEMENT AND ENTERPRENEURSHIP (ELECTIVE-III)

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES
1. To understand the scope, significance, functions, principles and process of management in an effective organization of food industry. 

2. To understand the fundamentals of marketing management and importance of entrepreneurship in food sector.

UNIT - I

Management: Meaning, nature, scope, significance, functions and principles; levels of management, process of management, co-ordination as an essence of management. Planning: Meaning and importance of planning; planning Process; limitations, considerations in planning; methods of planning; types of plans. Organizing: Meaning and importance, process of organizing, principles of effective organization; key elements in organizing process; formal v/s informal organization departmentation, decentralization, delegation of authority relationship – line, staff and functional.

UNIT - II

Introduction to Functional Areas of Management: Personnel management, production management, financial management Objectives and functions of personnel management, production and financial management. Production management: plant location and layout, production planning and control. 



UNIT - III

Introduction to Marketing Management: Fundamentals of marketing principles, costing and cost management, pricing methods; fundamentals of operations and supply chain management; opportunity identification and feasibility studies, financial studies; marketing challenges and approaches for new products and services.

UNIT - IV

Nature, Scope and Importance of Enterpreneurship: Business ideas, source of business ideas, feasibility studies, problem solving and decision making. Agricultural sector and food processing industry problems and opportunities; self employment need and entrepreneurship in foods sector, project sizing, fund management and enterprise management issues in food entrepreneurship, entrepreneurship development policies of government in food business.

COURSE OUTCOME

Able to understand business operations of food processing and to understand the importance, limitations and methods of planning, marketing challenges and approaches for new products and services.
TEXT / REFERENCE BOOKS:
1. Singh B.P., Management Concepts & Practices, Dhanpat Rai & sons, Nai Sarak, Delhi.

2. Naidu NVRand Krishna Rao T (2009). Management and Entreneurship, I.K. International Pvt. Ltd.

3. Jane Eastham, Liz Sharples & Stephen Ball (2001). Food Supply Chain Management, Elsevier Science.

4. Dwivedi R.S. Management – An Integrated Approach, National Publishing Co., Delhi.

5. Small scale food entrepreneurship: A technical guide for food ventures, authored & published by Northeast Centre for Food Entrepreneurship

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
FT528C: PROCESS TECHNOLOGY OF MILK AND MILK PRODUCTS (ELECTIVE-IV)

	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES

1. To gain an understanding of the composition and properties of milk as well as of the physical, chemical, biological changes occurring in milk during processing and storage. 

2. To gain an understanding of processing of milk products by integrating the engineering principals relevant to dairy processing operations and technologies.
UNIT – I
Physicochemical Properties of Milk: Composition and nutritive value of milk; factors affecting composition of milk, milk lipids, milk proteins: their types, milk enzymes, precipitation, milk coagulation; lactose; vitamins and minerals in milk. Storage and processing of fluid milk: filtration/clarification, standardization, pasteurization (LTLT, HTST, UHT), sterilization, homogenization, UHT processing, aseptic packaging.  Membrane processing of milk: types of membranes, applications of reverse osmosis, ultrafiltration and microfiltration in dairy industry.
UNIT - II
Technology of Condensed and Evaporated Milk: Composition, process of manufacture, defects (their causes and prevention). Technology of milk powders (WMP, SMP): composition, process of manufacture, defects (their causes and prevention), instantization of milk powder. Technology of Cheese: classification, composition, Nutritive value, process of manufacture of cheddar, mozzarella, cottage and processed cheese, defects (their causes and prevention).

UNIT - III
Technology of Frozen Milk Products: Composition, process of manufacture, defects (their causes and prevention). Technology of indigenous milk products: dahi, butter, ghee, channa, paneer etc.

UNIT - IV

Milk and milk product Standards and Legislations: Grading of milk and criterion of grading, milk adulteration problem, synthetic milk. Dairy plant sanitation: hygiene in dairy Industry, different types of cleansing and sanitizing agents, their applications, cleaning systems. Newer concepts in dairy products: cream powder, sterilized cream, butter spread, butter powder, cheese spread, whey protein concentrates, Lactose. Dairy industry in India: scope, strengths and opportunities for dairy industry

COURSE OUTCOME

Able to find the overall contribution  of milk and milk products  processing sector  to food industry in  India and to know the chemical  composition, nutritional  significance  and  health benefits, to find the effect of various packaging techniques, milk adulteration problem and newer concepts in dairy Industry.
TEXT / REFERENCE BOOKS:
1. Sukumar, De (1994). Outlines of Dairy Technology. Oxford University Press.

2. Smith G. (2003). Dairy processing improving quality. Woodhead Publishers.

3. Andrews, A.T. (1994). Biochemistry of Milk Products. Woodhead Publishers.

4. Technology of Dairy Products by Early, R.

5. Aneja RP, Mathur BN, Chandan RC & Banerjee AK. 2002. Technology of Indian Milk Products. Dairy India Publ.

6. Rathore NS et al. 2008. Fundamentals of Dairy Technology- Theory & Practices. Himanshu Publ.

7. Walstra P. (Ed.). 2006. Dairy Science and Technology. 2nd Ed. Taylor & Francis.

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

FT530C:  PROCESS TECHNOLOGY OF MEAT, FISH AND POULTRY (ELECTIVE-IV)
	M. TECH. SEMESTER - II (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25 Marks


	3
	--
	3
		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours



	COURSE OBJECTIVES

1. To elaborate the scope and importance of status and scope of meat industry in India and to evaluate the composition, preservation, grading and packaging of poultry meat.

2. To know the technology involved in the formulation of various processed products from fish industry and their utilization.




UNIT - I

Status and Scope of Meat Industry in India: Structure and physico-chemical properties of muscle meat: composition and nutritive value, conversion of muscle into meat, environmental and animal production factors that affect meat quality, post mortem changes in meat, rigor mortis, cold shortening, pre-rigor processing; stunning and slaughtering methods.

UNIT - II

Aging of meat, Meat Tenderization: Natural and artificial methods; cooking methods for meat: roasting, frying and braising; storage and preservation of meat. Cooking, palatability and eating quality of meat, microbial spoilage of meat; restructured meat products (sausages), meat analogs; meat industry by products: intermediate moisture and dried meat products; meat plant hygiene and good manufacturing practices; packaging of meat products.

UNIT - III

Poultry: Structure, composition and nutritive value of eggs, Storage and shelf life problems Quality evaluation of eggs: international and external quality evaluation, candling, albumen, index, Haugh unit, yolk index etc. Egg preservation: egg products: egg powder, value added egg products, packaging of egg and egg products Poultry products: types, chemical and nutritive value of poultry meat, slaughtering and evaluation of poultry carcasses; poultry cut-up parts and meat/bone ratio; preservation, grading and packaging of poultry meat.

UNIT - IV

Marine Products: Factors affecting quality of fresh fish, fish dressing, chilling, freezing, glazing, salting and canning of fish; manufacturing of fish paste, fish oil, fish protein concentrate and fish meal; by-products of fish industry and their utilization.

COURSE OUTCOME
Able to know the physico-chemical  composition, nutritional  significance  and  health benefits of  meat  and to understand the concept of aging, smoking and curing of meats along with learning of various cooking methods.
TEXT / REFERENCE BOOKS:
1. Joshi, B. P. (1994). Meat Hygiene for Developing Country, Shree Almora Book Depot, India.

2. William J. & Owen J., (1977). Egg Science & Technology, AVI Publishing Company, INC. Westport, Connecticut.

3. Lawrie, R.A. (1998). Meat Science. Woodhead Publishers. 

4. Mead, G. (2004). Poultry Meat Processing and Quality. Woodhead Publishers.

5. Panda, P.C. (1992). Text Book on Egg and Poultry Technology, Vikas Publishers

6. William J. & Owen J. (1977). Egg Science & Technology, AVI Publishing Company INC. Westport, Connecticut.

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
	FT532C:  WASTE MANAGEMENT IN FOOD INDUSTRY (ELECTIVE-IV)
M. TECH. SEMESTER - II (FOOD TECHNOLOGY)
L

P

Credits

Class Work

:

25 Marks

3
--
3
Examination

:
75 Marks
Total

:
100 Marks
Duration of Examination
:
3 Hours

COURSE OBJECTIVES

1. To study and understand the types of waste in food industry, utilization of waste to make value added products, environment management systems (ISP 14000) and its application in food industry.
2. To learn standards for disposal of water, physical, chemical and biological characteristics of waste water; measurement of organic content in waste water.



UNIT - I

Introduction: Types of waste generated; industrial wastes from fruit and vegetable processing industry; beverage industry, fish, meat & poultry industry, sugar industry and dairy industry. Storage & disposal of waste: solid waste storage and disposal methods recycling; biological treatment of food industry wastes, storage and disposal of liquid and gaseous waste; legal aspects related to storage and disposal.
UNIT - II
Utilization of Waste: Methods of utilizing wastes to make value added products; pectin, food colorants, antioxidants from fruit peels (citrus, mango, pomegranate), lycopene from tomato peels, vegetable seed oils, biomolecules and enzymes from meat processing, single cell proteins

UNIT - III
Waste Water Treatment: Standards for disposal of water, physical, chemical and biological characteristics of waste water; measurement of organic content in waste water; physical unit operations in waste water treatment, chemical unit operations in waste water treatment-chemical precipitation, aeration and gas transfer process, rate of gas transfer, adsorption, disinfection; biological unit operations - aerobic and anaerobic.

UNIT - IV

Environment Management Systems (ISP 14000) and its Application in Food Industry: Legislation related to waste management; standards for emission or discharge of environmental pollutants from food Processing industries covered under PFA Act.

COURSE OUTCOME

Able to know waste generated from food industry, physical, chemical and biological characteristics of waste water and to expand learning skills on improvement of our environment.
TEXT/REFERENCE BOOKS:

1. Robert R. Zall (2004), Managing Food Industry Waste: Common sense methods for Food Processors, Blackwell Publishing.

2. Loannis S. and Arvanitoyannis (2008). Waste Management in Food Industry, Academic Press


3. Vasso Oreopoulou and Winfried Russ (2007). Utilization of byproducts and treatments of waste in Food Industry, Springer publication.

4. Lawrence K. Wang (2006). Waste Treatments in Food Industry, Taylor and Francis.

5. Waldron K. (2007). Handbook of waste Management and Co- product Recovery in Food Processing, Woodhead Publishing Compnay.

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
	

	FT621C:    NUTRACEUTICALS AND FUNCTIONAL FOODS (ELECTIVE-V)

	M. TECH. SEMESTER - III (FOOD TECHNOLOGY)

	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


          COURSE OBJECTIVES
1. To review the concept of nutraceutical and functional foods and to discuss their in prevention of  angiogenesis, cardiovascular diseases, cancer, diabetes, cholesterol management, obesity and inflammation.

2. To narrate the regulatory issues associated with nutraceuticals and to study the health benefits of  natural plant pigments (chlorophyll, chlorophyllin, carotenoids, anthocyanins) and to enumerate the concept of nutrigenomics and interpret its relation to nutraceuticals.
UNIT - I

Concept of Nutraceuticals: Nutraceutical and functional foods, nutraceutical as new dietary ingredients, biological significance of nutraceuticals, nutraceuticals and dietary supplement, world market for nutraceuticals, regulatory issues. The role of nutraceuticals/functional foods in disease prevention: angiogenesis and cardiovascular diseases, cancer, diabetes, cholesterol management, obesity and inflammationdosage levels,

UNIT - II

Health Benefits of Nutraceuticals: Natural pigments (chlorophyll, chlorophyllin, carotenoids) anthocyanins, glucosinolates, isoflavonoids, phytoestrogens, omega-3 and omega-6 fatty acids, antioxidants, phytosterols; dosage for effective control of disease or health benefit with adequate safety

UNIT - III

Prebiotics and Probiotics: Usefulness of probiotics and prebiotics in gastro intestinal health and other benefits, beneficial microbes; prebiotic ingredients in foods; types of prebiotics and their effects on gut microbes, resistant starch, fructo-oligosaccharides as probiotic food components

UNIT - IV

Functional Foods: Definition, development of functional foods, isolation, storage, processing and stability of phyochemicals/bioactive compounds. Nutrigenomics: nutrigenomics an introduction and its relation to nutraceuticals. 

        COURSE OUTCOME
               Able to interpret and learn the significance of   various types of nutraceuticals as new dietary ingredients/      dietary supplements and health benifits of prebiotics and  probiotics  and  relation of   nutrigenomics to nutraceuticals. 

       TEXT/ REFERENCE BOOKS: 
1. Brigelius-Flohé, J & Joost HG. (2006). Nutritional Genomics: Impact on Health and Disease. Wiley VCH.

2. Cupp J & Tracy TS. (2003). Dietary Supplements: Toxicology and Clinical Pharmacology. Humana Press.

3. Gibson GR & William CM. (2000). Functional Foods - Concept to Products.

4. Goldberg I. (1994). Functional Foods: Designer Foods, Pharma Foods.

5. Losso JN. (2007). Angi-angiogenic Functional and Medicinal Foods. CRC Press

6. Neeser JR & German BJ. (2004). Bioprocesses and Biotechnology for Nutraceuticals.Chapman & Hall.

7. Robert EC. (2006). Handbook of Nutraceuticals and Functional Foods. 2nd Ed. Wildman.

8. Shi J. (2006). Functional Food Ingredients and Nutraceuticals: Processing Technologies. CRC Press.

9. Webb GP. (2006). Dietary Supplements and Functional Foods. Blackwell Publ.

Note: In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.

FT623C:  FOOD BIOTECHNOLOGY (ELECTIVE-V)
	M. TECH. SEMESTER - III (FOOD TECHNOLOGY)

	L
	P
	Credits
	
	Class Work
	:
	25 Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


COURSE OBJECTIVES 
1. To understand the role and benefits of genetically modified microorganisms in food production, processing and preservation improvement of the food crops by genetic engineering; genetically modified plants and animals for enhanced food production.

2. To make an understanding about applications of protein engineering in food technology.
UNIT – I
Introduction to Food Biotechnology: Basic principles of genetic engineering; improvement of the food crops by genetic engineering; genetically modified plants and animals for enhanced food production; transgenic plant foods: golden rice, Bt brinjal, maize, tomato, potato, soyabean etc., safety of GM food crops. 

UNIT - II
Protein Engineering in Food Technology: Methods, applications of protein engineering to produce glucose isomerase, Lactobacillus beta-galactosidase and peptide antibiotic nisin. Biotechnological routes to food flavour production: microbial, enzymatic etc.

UNIT - III
Natural Antimicrobials for Food Preservation: Phytoalexins, essential oils and their components; bacteriocins: nisin, pediocins etc; applications of bacetriocins in food systems as biopreservatives.

Biotechnology and Food ingredients: biogums, fat substitutes, biocolors, organic acids and sweeteners.

UNIT - IV

Biotechnology for Food security: Prospects and problems, ethical issues concerning GM foods; trade related aspects of biotech foods; intellectual property rights (IPR) issues and biopiracy, problems; effect of biotech foods on the food business of developing and developed countries.

COURSE OUTCOME
Able to have comprehensive knowledge in food science and technology, role and importance of biotechnology in food industry and able to improve technical advancement and skilled expertise in food biotechnology.
TEXT / REFERENCE BOOKS:
1. Lee, B.H. (1996). Fundamentals of Food Biotechnology, VCH Publishers.

2. Tombs, M.P. (1991). Biotechnology in Food Industry, Open University Press, Milton, Keyness.

3. Knorr, D. (1987). Food Biotechnology, Marcel Dekker, INC, New York.

4. Schwartzberg, A & Rao (1990). Biotechnology & Food Process Engineering, Marcel Dekker, INC , New York.

5. Goldberg, I & Williams, R. (1991). Biotechnology and food Ingredients, Van Nostrand Reinhold, New York.

6. King , R . D. and Cheetham , P.S.J. (1986)). Food Biotechnology, Elsevier Applied Science, London.

Note:  In the semester examination, the examiner will set 08 questions in all, selecting two from each unit. The candidates will be required to attempt five questions in all, selecting at least one from each unit. All questions will carry equal marks.
	MTOE 651C: BUSINESS ANALYTICS (OPEN ELECTIVE)

	    M. TECH. SEMESTER - III (FOOD TECHNOLOGY)

	L

	P

	Credits

		Class Work

	:

	25Marks


	3
	--

	3
		Examination

	:
	75 Marks

					Total

	:
	100 Marks

					Duration of Examination
	:
	3 Hours



	Course Objectives:

The main objective of this course is to give the student a comprehensive understanding of business analytics methods

1. Understand the role of business analytics within an organization.

2. Business Analytics industry sequence is to familiarize the students with the concept of Data Analytics (Big Data) and its applicability in a business environment
3. Analyze data using statistical and data mining techniques and understand relationships between the underlying business processes of an organization.

4. To gain an understanding of how managers use business analytics to formulate and solve business problems and to support managerial decision making.

5. To become familiar with processes needed to develop, report, and analyze business data.

6. Use decision-making tools/Operations research techniques.

7. Mange business process using analytical and management tools.

Analyze and solve problems from different industries such as manufacturing, service, retail, software, banking and finance, sports, pharmaceutical, aerospace etc
Course Outcomes: 

1. At the end of the Fall semester, students should have acquired an understanding of Analytics – the terminology, concepts and familiarity of potential tools and solutions that exist today Students will demonstrate knowledge of data analytics.

2. Students will demonstrate the ability of think critically in making decisions based on dataand deep analytics

3. Students will demonstrate the ability to use technical skills in predicative and prescriptivemodeling to support business decision-making

4. Students will demonstrate the ability to translate data into clear, actionable insights.     student should be better familiar with overall analytics tools/techniques and their use in corporate

Syllabus contents:
UNIT I: 
Business analytics: Overview of Business analytics, Scope of Business, analytics, Business Analytics Process, Relationship of Business Analytics, Process and organisation, competitive advantages of Business Analytics. Statistical Tools: Statistical Notation, Descriptive Statistical methods, Review of probability distribution and data modelling, sampling and estimation methods overview.

UNIT II: 
Trendiness  and  Regression  Analysis:  Modelling  Relationships  and Trends in Data, simple Linear Regression, Important Resources, Business Analytics Personnel, Data and models for Business analytics, problem solving, Visualizing and Exploring Data, Business Analytics Technology.
UNIT III: 
Organization  Structures  of  Business  analytics,  Team  management, Management  Issues,  Designing  Information  Policy,  Outsourcing, Ensuring Data Quality, Measuring contribution of Business analytics, Managing Changes. Descriptive  Analytics,  predictive  analytics,  predicative  Modelling, Predictive analytics analysis, Data Mining, Data Mining Methodologies, Prescriptive analytics and its step in the business analytics Process, Prescriptive Modelling, nonlinear Optimization.

UNIT IV: 
Decision Analysis: Formulating Decision Problems, Decision Strategies, with the without Outcome Probabilities, Decision Trees, the Value of Information, Utility and Decision Making.

Forecasting Techniques:  Qualitative and Judgmental Forecasting, Statistical Forecasting Models, Forecasting Models for Stationary Time.
TEXT / REFERENCE BOOKS:

1. Project Management: The Managerial Process by Erik Larson and, Clifford Gray

2. Business Analysis by James Cadle et al.

3. Bajpai  Naval, Business Statistics, Pearson, New Delhi.
4. Whigham David, Business Data Analysis, Oxford University, Press, Delhi.
5. Predictive Analytics: The Power to Predict Who Will Click, Buy, Lie or Die. Eric Siegel. 
6. Big Data, Analytics and the Future of Marketing and Sales. McKinsey.

NOTE:  

1. In the semester examination, the examiner will set 08 questions in all selecting two from each unit. The candidates will be required to attempt five questions in all selecting at least one from each unit. All questions will carry equal marks.

2. The students will be allowed to use non-programmable scientific calculator. However, sharing/exchange of calculator is prohibited in the examination.

3. Electronics gadgets including Cellular phones are not allowed in the examination.

MTOE653C: INDUSTRIAL SAFETY (OPEN ELECTIVE)

	    M. TECH. SEMESTER - III (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


Course Objectives:

Course Outcomes: 

Syllabus contents:
UNIT I: 
Industrial safety: Accident, causes, types, results and control, mechanical and electrical hazards, types, causes and preventive steps/procedure, describe the salient points of factories act 1948 for health and safety, washrooms, drinking water layouts, light, cleanliness, fire, guarding, pressure vessels, etc., Safety color codes. Fire prevention and firefighting, equipment and methods.

Fundamentals of maintenance engineering: Definition and aim of maintenance engineering, Primary and secondary functions and responsibility of the maintenance department, Types of maintenance, Types and applications of tools used for maintenance, Maintenance cost & its relation to replacement economy, Service life of the equipment.
UNIT II: 
Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction methods, lubricants-types and applications, Lubrication methods, general sketch, working and applications, (i). Screw down grease cup, (ii). Pressure grease gun, (iii). Splash lubrication, (iv). Gravity lubrication, (v). Wick feed lubrication (vi). Side feed lubrication, (vii). Ring lubrication, Definition, principle and factors affecting the corrosion. Types of corrosion, corrosion prevention methods.
UNIT III: 
Fault Tracing: Fault tracing-concept and importance, decision tree concept, need and applications, sequence of fault finding activities, show as decision tree, draw decision trees for problems in machine tools, hydraulic, pneumatic, automotive, thermal and electrical equipment’s like, (i). Any one machine tool, (ii). Pump (iii). Air compressor, (iv). Internal combustion engine, (v). Boiler, (vi). Electrical motors, Types of faults in machine tools and their general causes.
UNIT IV: 
Periodic and Preventive Maintenance: Periodic inspection-concept and need, degreasing, cleaning and repairing schemes, overhauling of mechanical components, overhauling of electrical motor, common troubles and remedies of electric motor, repair complexities and its use, definition, need, steps and advantages of preventive maintenance. Steps/procedure for periodic and preventive maintenance of: (i). Machine tools, (ii). Pumps, (iii). Air compressors, (iv). Diesel generating (DG) sets, Program and schedule of preventive maintenance of mechanical and electrical equipment, advantages of preventive maintenance. Repair cycle concept and importance.

TEXT / REFERENCE BOOKS:

	1
	Maintenance Engineering Handbook
	Higgins & Morrow
	Da Information Services

	2
	Maintenance Engineering
	H. P. Garg
	S. Chand and Company

	3
	Pump-hydraulic Compressors, 
	Audels
	Mcgraw Hill Publication

	4
	Foundation Engineering Handbook
	Winterkorn, Hans
	Chapman & Hall London.


NOTE:  

1. In the semester examination, the examiner will set 08 questions in all selecting two from each unit. The candidates will be required to attempt five questions in all selecting at least one from each unit. All questions will carry equal marks.

2. The students will be allowed to use non-programmable scientific calculator. However, sharing/exchange of calculator is prohibited in the examination.
3. Electronics gadgets including Cellular phones are not allowed in the examination.

	MTOE 655C: OPERATIONS RESEARCH (OPEN ELECTIVE)

	    M. TECH. SEMESTER - III (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


Course Objectives:

1. To develop modeling skills in students.

2. To develop skill in students for efficient designing analysis and control of complete system.

3. To make students capable of formulating the practical problems into mathematical problems.

4. To acquaint student with linear as well as non-linear programming problem and their application.

Course Outcomes: 

1. Students will be able to apply the dynamic programming to solve problems of discrete and continuous variables.

2. Students will be able to carry out sensitivity analysis.

3. Student will be able to model the real world problem and simulate it.

4. The students will be able to carry forward the operation research techniques in practical problems.

Syllabus contents:
UNIT I: 
Linear optimization methods: General mathematical model formation of L.P.P, its solution by Graphical method, Simplex method, big –M method, two phase method sensitivity analysis (change in cj, bj&aij’s)
Revised Simplex method.Concept of duality, formation of Dual L.P.P, advantage of Duality, dual simplex method, parametric programming.

UNIT II: 
Non liner programming: NLPP Mathematical formulation and solution with equally constraints, Lagrange’s method, Graphical method, Kuhn—Tucker necessary &sufficient conditions for the optimality of objective function in GNLP problem.

Dynamic programming: Kuhn –Tucker condition’s, Wolfe’s and  Bcale’s  method.

UNIT III: 
Deterministic inventory control models: 
Meaning & function role of inventory control, reason for carrying inventory, single item inventory control model with & without shortages.

Probabilistic inventory control models:
Inventory control models without set up cost and with set up cost.

UNIT IV: 
Project management; PERT and CPM,
Basic difference between PERT & CPM, Phases up project management PERT /CPM network component & precedence relationships, critical path analyses, projects scheduling with uncertain activity times, project time –cost trade-off.

Sequencing problem:
Processing an jobs through two machines, three machines and through m-machines. Theory of games: Two- person zero –sum games,pure strategies (with saddle points)  mixed strategies (without saddle point), algebraic method only.

TEXT / REFERENCE BOOKS:

1. H.A Taha, Operations Research, An introduction, PHI, 2008

2. H.M.Wanger, Principles of Operation Research PHI, Delhi, 1982

3. J.K.Sharma, Operations Research, Mcmillan India. Ltd,1990

4. S.D.Sharma, Operations Research, KedarnathRamnath publication,1985

5. P.K.Gupta and D.S Hira, Operations Research, S.Chand& Co.,1987

6. Pannerselvam, Operations Research; PHI, 2010

7. Harvey M Wanger , Principles of Operations Research; PHI, 2010

NOTE:  

1. In the semester examination, the examiner will set 08 questions in all selecting two from each unit. The candidates will be required to attempt five questions in all selecting at least one from each unit. All questions will carry equal marks.

2. The students will be allowed to use non-programmable scientific calculator. However, sharing/exchange of calculator is prohibited in the examination.

3. Electronics gadgets including Cellular phones are not allowed in the examination.

	MTOE657C: COST MANAGEMENT OF ENGINEERING PROJECTS (OPEN ELECTIVE)

	    M. TECH. SEMESTER - III (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


Course Objectives:

Course Outcomes: 

Syllabus contents:
UNIT I: 
INTRODUCTION AND OVERVIEW 

Chapter 1 Introduction, basic economic concepts, interest formulae, present worth, rate of return.  Elements of financial accounting: depreciation, taxes and their impact in economic studies


Chapter 2  Cost concepts in decision making; elements of cost, relevant cost, overheads, differential cost, incremental cost and opportunity cost, objectives of a costing system, inventory valuation, creation of a data base for operational control, provision of data for decision making.
UNIT II: 
PROJECT

Chapter 3 Meaning, different types, why to manage, cost overrun centres, various stages of project execution, concept to commissioning. Project execution as conglomeration of technical and non technical activities. Detailed engineering activities, Pre project execution main clearances and documents project team: Role of each member. 

Chapter 4 Importance Project site: Data required with significance. Project contracts.Types and contents. Project cost control. Bar charts and network diagram. Project commissioning: Mechanical and process. Project appraisal and selection, recent trends in project management
UNIT III: 
ECONOMIC ANALYSIS FOR ENGINEERING PROJECTS

Chapter 5 Cost behavior and profit planning, Marginal costing, distinction between marginal costing and absorption costing, Break even analysis, cost volume profit relationship, various decision making problems. 

Standard costing and variance analysis, pricing strategies Pareto analysis, Target analysis, life cycle costing, Costing of service sector.

Chapter 6 just in time approach, material requirement planning, enterprise resource planning, Total Quality management and theory of constraints, Activity based cost management, Bench marking, Balanced score card, value chain analysis, 

Budgetory control, Flexible budget, Performane budget, Zero based budget, Measurement of divisional profitability pricing decisions including transfer pricing.
UNIT IV: 
QUANTITATIVE TECHNIQUES FOR COST MANAGEMENT

Chapter 7 PERT CPM; Activity networks, basic PERT/CPM calculations, Planning and scheduling of activity networks, Assumptions in PERT modeling, time cost tradeoffs, PERT/ cost accounting, Scheduling with limited resources, Generalized activity networks GERT, Prospects of PERT/CPM
Chapter 8 Linear programming, Transportation problems, Assignment problems, Simulation, Learning curve theory.
TEXT / REFERENCE BOOKS:

	1
	Cost Accounting: A Managerial Emphasis
	Charles T. Horngren, Srikant M. Datar, Madhav V. Rajan
	Pearson Edu.

	2
	Fundamentals of Financial Management
	Prasanna Chandra
	Tata McGraw Hill

	3
	Quantitative Techniques in Management 
	N D Vohra
	Tata McGraw Hill

	4
	Foundation Engineering Handbook
	Winterkorn, Hans
	Chapman & Hall London.

	5
	Principles and Practice of cost accounting
	Ashish K Bhattacharya
	A H Wheeler

	6
	Principles of engineering economy
	E L Grant et al.
	John Wiley and Sons, New York.


NOTE:  

1. In the semester examination, the examiner will set 08 questions in all selecting two from each unit. The candidates will be required to attempt five questions in all selecting at least one from each unit. All questions will carry equal marks.
2. The students will be allowed to use non-programmable scientific calculator. However, sharing/exchange of calculator is prohibited in the examination.

3. Electronics gadgets including Cellular phones are not allowed in the examination.

	MTOE659C: COMPOSITE MATERIALS (OPEN ELECTIVE)

	    M. TECH. SEMESTER - III (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


Course Objectives:

Course Outcomes: 
Syllabus contents:
UNIT I: 
INTRODUCTION: Definition – Classification and characteristics of Composite materials. Advantages and application of composites.Functional requirements of reinforcement and matrix.Effect of reinforcement (size, shape, distribution, volume fraction) on overall composite performance.REINFORCEMENTS: Preparation-layup, curing, properties and applications of glass fibers, carbon fibers, Kevlar fibers and Boron fibers. Properties and applications of whiskers, particle reinforcements. Mechanical Behavior of composites: Rule of mixtures, Inverse rule of mixtures. Isostrain and Isostress conditions.

UNIT II: 
Manufacturing of Metal Matrix Composites: Casting – Solid Stat e diffusion technique, Cladding – Hot isostatic pressing.Properties and applications. Manufacturing of Ceramic Matrix Composites: Liquid Metal Infiltration – Liquid phase sintering. Manufacturing of Carbon – Carbon composites: Knitting, Braiding, Weaving. Properties and applications.
UNIT III: 
Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds and prepregs – hand layup method – Autoclave method – Filament winding method – Compression moulding – Reaction injection moulding. Properties and applications.

UNIT IV: 
Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, maximum strain criteria, interacting failure criteria, hygrothermal failure. Laminate first play failure-insight strength; Laminate strength-ply discount truncated maximum strain criterion; strength design using caplet plots;stress concentrations. 

TEXT / REFERENCE BOOKS:

1. Material Science and Technology – Vol 13 – Composites by R.W.Ca hn – VCH, West Germany. 

2. Materials Science and Engineering, An introduction. WD Callister, Jr., Adapted by R. Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007. 

3. Hand Book of Composite Materials-ed-Lubin. 

4. Composite Materials – K.K.Chawla.

5. Composite Materials Science and Applications – Deborah D.L. Chung. 

6. Composite Materials Design and Applications – Danial Gay, Suong V. Hoa, and Stephen W. Tasi.

NOTE:  

1. In the semester examination, the examiner will set 08 questions in all selecting two from each unit. The candidates will be required to attempt five questions in all selecting at least one from each unit. All questions will carry equal marks.
2. The students will be allowed to use non-programmable scientific calculator. However, sharing/exchange of calculator is prohibited in the examination.

3. Electronics gadgets including Cellular phones are not allowed in the examination.


	MTOE661C: WASTE TO ENERGY (OPEN ELECTIVE)

	    M. TECH. SEMESTER - III (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	25Marks

	3
	--
	3
	
	Examination
	:
	75 Marks

	
	
	
	
	Total
	:
	100 Marks

	
	
	
	
	Duration of Examination
	:
	3 Hours


Course Objectives:

To give an idea about different biomass and other solid waste materials as energy source and their processing and utilization for recovery of energy and other valuable products. A comprehensive knowledge of how wastes are utilized for recovery of value would be immensely useful for the students from all fields.

Course Outcomes: 

In these days of energy crisis and environmental deterioration, students will understand the concept of energy by waste products. It is being used globally to generate electricity and provide industrial and domestic applications. Students will also enable to understand the environmental issues related to harnessing and utilization of various sources of energy and related environmental degradation.
Syllabus contents:
UNIT I: 
Sun as Source of Energy, Availability of Solar Energy, Nature of Solar Energy, Solar Energy & Environment. Various Methods of using solar energy –Photothermal, Photovoltaic, Photosynthesis, Present & Future Scope of Solar energy.

UNIT II: 
Introduction to Energy from Waste: Classification of waste as fuel – Agro based, Forest residue, Industrial waste, MSW
UNIT III: 
Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology and status - Bio energy system - Design and constructional features - Biomass resources and their classification, Biomass conversion processes, Thermo chemical conversion, Direct combustion,  Types of biogas Plants, Applications.
UNIT IV: 
Thermo-chemical Conversion: Pyrolysis, Combustion, Gasification, Liquification. Bio-Chemical Conversion: Aerobic and Anaerobic conversion, Fermentation etc. Bio-fuels: Importance, Production and applications. Bio-fuels: Types of Bio-fuels, Production processes and technologies, Bio fuel applications, Ethanol as a fuel for I.C. engines, Relevance with Indian Economy.

TEXT / REFERENCE BOOKS:

1. Non Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 1990.
2. Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdi, S. S., Vol. I   & II, Tata McGraw Hill Publishing Co. Ltd., 1983.
3. Food, Feed and Fuel from Biomass, Challal, D. S., IBH Publishing Co. Pvt. Ltd., 1991.
4. Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley & Sons, 1996.
NOTE:  

1. In the semester examination, the examiner will set 08 questions in all selecting two from each unit. The candidates will be required to attempt five questions in all selecting at least one from each unit. All questions will carry equal marks.
2. The students will be allowed to use non-programmable scientific calculator. However, sharing/exchange of calculator is prohibited in the examination.

3. Electronics gadgets including Cellular phones are not allowed in the examination.

	FT601C : DISSERTATION PHASE-I

	    M. TECH. SEMESTER - III (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	50 Marks

	--
	20
	10
	
	Examination
	:
	100 Marks

	
	
	
	
	Total
Duration of Exam                  :
	:
	150 Marks
-


The objective of this course is to develop in students the capacity for analysis & judgment and the ability to carry out independent investigation in design/development through a dissertation work involving creativity, innovation and ingenuity. The work should start with comprehensive literature search and critical appreciation thereof so as to select a research problem and finalize the topic of dissertation.
Each student will carry out an independent dissertation under the supervision of a supervisor; in no case, more than two supervisors may be associated with one dissertation work. The first supervisor must be from the department, however, for interdisciplinary research work, the second supervisor may be from other department of the university/ outside university/industry. In the latter case, consent of the second supervisor with justification thereof needs to be submitted to the dissertation coordinator.  
The Dissertation (Phase-I) involving literature survey and problem formulation along with data collection (if required) commences in 3rd semester &will be completed as Dissertation (Phase-II) in 4th semester. Each student will be required to present two seminar talks, first towards the beginning of the Dissertation (Phase-I) to present the scope of the work and to finalize the topic, and the second towards the end of the semester, presenting the progress report containing literature survey, partial results (if any) of the work carried out by him/her in the semester.The student will be required to submit one copy of spiral-bound progress report to the M.Tech. Coordinator.
Internal evaluation of Dissertation (Phase-I) will be done by following committee: 

1. Chairperson / Head of Department / Nominee    
: Chairperson

2. M.Tech. Coordinator/Senior Faculty


: Member-Secretary 

3. Respective Dissertation Supervisor(s)


: Member(s) 

Final exam will be conducted by the internal examiner (M.Tech. Coordinator/ faculty nominated by Chairperson) & an external examiner to be appointed by Controller of Examinations from a panel of examiners submitted by the Dept. 

For this course, M. Tech. coordinator will be assigned a load of 1 hour per week excluding his/ her own guiding load. Dissertation supervisor (guiding teacher) will be assigned a load of 1 hour per week for the first student and additional 1 hour per week (for their own department only) for the subsequent student(s) subject to a maximum load of 2 hours. Work load allocated for the joint supervision within the department will be treated as half for each supervisor.
	FT602C : DISSERTATION PHASE-II

	M. TECH. SEMESTER – IV (FOOD TECHNOLOGY)


	L
	P
	Credits
	
	Class Work
	:
	100 Marks

	--
	32
	16
	
	Examination
	:
	200 Marks

	
	
	
	
	Total
	:
	300 Marks

	
	
	
	
	Duration of Examination
	:
	-


The Dissertation started in IIIrd Semester will be completed in IV Semester. During phase – II, student is expected to exert on design, development and testing of the proposed work as per the schedule. Accomplished results/contributions/innovations may be published /communicated in terms of research papers in reputed journals and review- focused conferences OR IP/Patents.

Phase – II deliverables: A dissertation report as per the specified format, developed system in the form of hardware and/or software, a record of continuous progress.

 Phase – II evaluation: The Dissertation will be evaluated in the following manner

Internal Assessment

Internal Assessment (Class work evaluation) will be effected as per ordinance through interim report, presentation and discussion thereon by the following committee of three members.


Chairperson of Department

: 
Chairperson


M.Tech. Coordinator/Sr. Faculty
:
Member Secretary


Respective dissertation Supervisor
:
Member

External Assessment

Final dissertation will be assessed by a panel of examiners consisting of the following

Chairperson of Department

: 
Chairperson

Respective Supervisor(s)

:
Member(s) 


External expert



:
To be appointed by the University

In case of unsatisfactory performance, committee may recommend for extension or repeating the work.

Supervisors will be assigned one hour teaching load per week.

NOTE: 

1. M.Tech. Coordinator shall coordinate the work of dissertation exam.
2. The External Expert must be from the respective area of specialization.  The Chairperson & M. Tech Co-ordinator with mutual consultation will divide the submitted dissertations into groups depending upon the area of specialization and will recommend the list of experts for each group separately to the V C for selecting the examiners with the note that an external expert should be assigned a maximum of FIVE dissertations for evaluation.
3. The student will be required to submit THREE copies of his/her report to the M.Tech. Co-ordinator for record and processing.
Approved in the 13th meeting of Academic Council held on 18/06/2018.

