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Jawaharlal Nehru Technological University Kakinada

M. Tech. (Food Processing Technology)

Course structure and syllabi

2010-11

I Year I Semester

	S. No
	Code
	Subject
	P
	Internal

Marks
	External

Marks

	     1
	
	Food Process Engineering-I
	4
	    40
	     60

	     2
	
	Plant Food Technology 

(Fruits, Vegetables, Cereals & Pulses)
	4
	    40
	     60

	     3
	
	Principles of Food sciences and preservation
	4
	    40
	     60

	     4
	
	Animal Product Technology

(Fish, Meat,  Poultry & Dairy)
	4
	    40
	     60

	     5
	
	Food Microbiology & Quality Assurance
	4
	    40
	     60

	     6
	Elective –I
	
	4
	    40
	     60

	
	
	Nutritional Biochemistry

(For Engineering Stream)
	
	
	

	
	
	Applied Mathematics in Food Processing

(For Non  Engineering Stream)
	
	
	

	     7
	  Lab
	Food Processing Lab I
	6
	    40
	     60

	
	
	Total Credits 
	30
	
	


I Year II Semester

	S.NO
	Code
	Subject
	P
	INTERNAL

MARKS
	EXTERNAL

MARKS

	     1
	
	Food Process Engineering-II
	4
	    40
	     60

	     2
	
	Plantation, Crops, Spices & Condiment Technology

(Herbs, Plantation crops, Spices & Condiments)
	4
	    40
	     60

	     3
	
	Plant Design & Economics
	4
	    40
	     60

	     4
	
	Novel Food Packaging Technology
	4
	    40
	     60

	     5
	
	Food Standards & Regulations
	4
	    40
	     60

	     6
	Elective II
	
	4
	    40
	     60

	
	
	Marketing, Distribution & Logistics
	
	
	

	
	
	Post Harvest Technology & Cold Chain Management
	
	
	

	
	
	Beverage & Snack Food Technology
	
	
	

	
	
	Bakery & Confectionary Technology
	
	
	

	     7
	  Lab
	Food Processing  Lab II
	6
	    40
	     60

	
	
	Total Credits 
	30
	
	


Third & Fourth Semesters:

Seminar for 100 Marks

Project work   - Grade (Excellent/Good/Satisfactory/Not Satisfactory)

M. Tech. (FPT) - I SEMESTER-COMMON SUBJECTS
FOOD PROCESSING ENGINEERING – I

Unit-I


Material and energy balances – calculations for food processing operations

Unit II

Psychrometrics :

Properties of dry-air : composition of air, specific volume of air, specific heat of dry air, enthalpy of dry air, dry bulb temp.

Properties of water-vapor : Specific volume of water vapor, specific heat of water vapor, enthalpy of water vapor.

Properties of air-vapor mixtures: Gibbs-Dalton law, Dew-point temp, humidity ratio (or moisture content), relative humidity, wet bulb temperature.

The psychrometric chart : Use of psychrometric chart to evaluate complex air conditioning processes.
Unit-III

Fluid flow, fluid statics, fluid dynamics, fluid flow applications, transportation of fluids, fluid flow machinery.

Unit IV


Heat Transfer – modes of heat transfer conduction, convection and radiation.

Unit V

Heat exchangers, plate type, scraped surface heat exchangers, thermal processing, evaporation, concentration, pasteurization, sterilization.

Unit VI


Theory and principles of size reduction, types, size reduction equipment, disintegration of fibrous materials, cryogenic grinding.

Unit VII
 

 Mechanical separations, screening, screening equipment, filtration, centrifugation,   sedimentation – principles and equipment, classification.

Unit VIII


Mixing of solids and pastes, equipment, agitation and mixing of fluids, power requirement in mixing.

Text Books:
1. Unit operations in Food Processing – R.L.Earle (2ed)    Pergamon press, 1983

2.
Fundamentals of Food Engineering – D.G.Rao, Prentice-Hall of India, New Delhi, 2010

Reference Books:
1. Unit operations of chemical engineering, 5ht Ed – W L McCabe, J C Smith and P Harriot, McGraw-Hill Inc., New York (1993).

2. Mass transfer operations, – R.E.Treybal, McGraw – Hill Int Book Co.,  

             (1981).

3. Food process engineering – D R Heldman, & RP Singh, 
4.
Fundamentals of food process engineering – R.T.Toledo, CBS 

            Publishers & Distributors, New Delhi (2005).

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

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

7      Brennan, J.G., Buffers, J.R., Cowell N.D., Lilly, A.E.V. (1976). Food Engg.   

     Operations, 2nd Ed., Elsevier, New York.

PLANT FOOD TECHNOLOGY

(Fruits, Vegetables, Cereals & Pulses)
Unit-I 

Production of Fruits and vegetables in India., Composition of each of the major fruits and vegetables produced in the country - Mangoes, Pineapple, Guava, Papaya, Grapes among fruits - Beans, Carrot, Tomatoes, Potato, Onion, Brinjal among Vegetables. Cause for heavy

Losses. Spoilage factors, Post harvest field operations, including methods to reduce the post harvest losses, General methods of preservation of fruits and vegetables.

Mushroom technology, production of mushroom processing
Unit - II  

Canning of Fruits and Vegetables

Reception, sorting and Storage operations for fruit and vegetables. Preparation of fruits and vegetables for canning. – Washing, peeling, grating, slicing dicing, deseeding, blanching -

Importance of Blanching operations - Batch and Continuous Blanching.- Hot water and Steam Blanching.- Canning operations – precautions in canning operations, Spoilage of canned foods. Common machinery for operations like Peeling, Slicing/Dicing, Pulping,

Grating and canning process.

Unit -III
Storage of cereals, Infestation measures; Drying of grains, Processing of rice and rice products Milling of wheat and production of wheat products, including flour and semolina.
Milling of corn, barley, oat, coarse grains including sorghum, ragi and millets; Processing of tea, coffee and cocoa.

Unit -IV
Production and preservation of fruits and vegetable juices, preservation of fruit juice by hurdle technology. Preparation of Jam, Jelly and marmalade, pickles, vinegar and tomato product. Juice and pulp extraction – various extractors used including Hydraulic Press - Hot and Cold Break process - Clarification Clarification centrifuges – Decanters and desludgers. Preparation and packaging of pulps, Jams, Jellies, Marmalades, Squashes Pickles, Puree, Ketchup, Sauce - Different types Glass and Plastic Containers, Large capacity

Unit -V

Specialty products - Fruit Bars, Fruit juice concentrates – methods of concentration - evaporators used for concentration of fruit juices and pulp - Tubular, Plate and scraped surface evaporators and Fruit Powders - Preparation of Fruit material for powder production - Working of Spray Dryer and Drum Dryer - Fruit juice aroma Recovery and its importance. Brief on Aroma Recovery equipment
Unit -VI
Milling and Processing of Maize:

Dry milling of maize: Storage and drying, Pre-cleaning, cleaning equipment, Degermination and Dehusking, Roller milling, Sifting, Purifying, Aspiration, Pneumatics in a maize mill.

Products of milling - Flour, Semolina, Brewers’ grits etc and their applications. Wet milling of Maize and corn: Modern methods of processing, Cleaning, Steeping, Degermination, Bran

and Fibre separation, Gluten and Starch Separation,. Equipment needed for Degermination, Debraning and starch separation. Starch conversion into other value added products - Acid

Hydrolysis, Enzyme Hydrolysis, Isomerization processes. Processing for Dextrose, Malto Dextrin and other products. Extraction and refining of Corn oil in brief.

Unit -VII
Milling of Pulses:

Major Pulses grown in the country and their application, Status of Pulse milling industry in India, need for modernization, Traditional milling process - merits and demerits. Drying of legumes - Sun drying, Traditional Processing steps – Pre-cleaning, Pitting, Oil application,

Conditioning, Dehusking and splitting - Machinery and equipment employed, mass balance, losses during milling. Modern milling process - Process flow chart -Mechanical hot air drying and conditioning - merits and demerits, Dehusking in Pulse Pearler, Water conditioning, splitting of pulses in Pulse splitter, Merits and demerits. Mini dhal mill - working principle - advantages and disadvantages. Grinding of split pulses, pulse flour products, their applications, and equipment used.

Unit -VIII
Grain Storage and Handling:

Bag Storage - Advantages and Disadvantages - Bag Storage structure design. Parameters of good storage structure, Cover Plinth Storage Structures, CAP storage (Ceiling and Plinth Storage), Plans for Bag storage, lay outs, Dunnage, Materials for Dunnage, Pallets,

Protection against Rodents, Fungi, Pests and Mites. Fumigation Processes for bag storage piles.

Bulk Storage in silos and large Bins - Problems of Silo storage, Construction of Silos - concrete and Metal Silos, Physical load and mechanical strength of Silos, Silo flow problems,

Relative merits and demerits of Silo storage to Bag Storage, Relative Costs of Silo and Bag Storage. Conveyors and Elevators for feeding and discharging into Silos. In silo Aeration and Drying, Problems of Dust Explosion in Grain Storages, Quality Changes of Grains during storages and remedial measures to prevent unwanted quality changes.
Text Books: 

1. Lal, G., Siddappa, G. and Tondon G.L. : Preservation of Fruits and Vegetables, 
Indian 

    Council of Agricultural Research, New Delhi.   (1986).

2. Vijaya Khader, “Textbook of Food Science and Technology”, ICAR, New Delhi 

    (2001).

3. N L Kent and A D Evers, “Kent’s Technology of Cereals : An Introduction for students of Food Science and Agriculture”, 4th Ed., Woodhead Pub. Ltd., Cambridge, UK (1994). 

References:

1.  Dauthy, M.E.: Fruit and Vegetable Processing. International Book      Distributing Co.   

     Lucknow, India. (1997)

2.  Hamson, L.P: Commercial Processing of Vegetables. Noyes Data     Corporation, New    

      Jersey. (1975)

3.   Jagtiani J., Chan, H.T. and Sakal, W.S.: Tropical Fruit Processing     Academic Press,    

      London. (Ed. 1988)

4.   Srivastava,R.P., and Sanjeev Kumar: Fruit and vegetable     preservation; principles    

      and practices.: International Book      Distributing Co., Lucknow. 1998

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

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

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

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

PRINCIPLES OF FOOD SCIENCES & PRESERVATION

Unit-I
Preservation, General principles of food preservation.

Basic consideration: Aims and objectives of preservation and processing of foods, Raw material quality and supply chain management. Characteristics of tissue and non-tissue foods, degree of perishability of unmodified foods, causes of quality deterioration and spoilage of perishable foods, intermediate moisture foods, wastage of foods
Unit – II

Preservation Methods :  traditional methods of preservation, viz., dehydration, pickling, salting etc. 

Chemical Preservation: Preservation of foods by use of sugar, salt, chemicals and antibiotics and by smoking

Unit-III
Preservation by. Radiations: Sources of radiations. Mode of action, effect on microorganisms and different nutrients; dose requirements for radiation preservation of foods.

Unit-IV

Preservation of foods by low temperatures :

Principles of Refrigeration.

Chilling temperatures: Considerations relating to storage of foods at chilling temperature, applications and procedures, controlled and modified atmosphere storage of foods, post-storage handling of foods.

Freezing temperature: Freezing process, slow and fast freezing of foods and its consequences, other occurrences associated with freezing of foods. Technological aspects of pre-freezing, Actual freezing, frozen storage and thawing of foods.

Unit-V
Preservation of foods by high temperature: 

Basic concepts in thermal destruction of microorganisms D, Z, F, values Heat resistance and thermophilisms in microorganisms. Cooking, blanching, pasteurization and sterilization of foods. Assessing adequacy of thermal processing of foods, general process of canning of foods, spoilages in canned foods.

Unit-VI

Infestation Control Measures I : Pests, rodents – their behaviour and control methods.

Pesticides and health hazards - Pesticides and health hazards and legal aspects; principles of fixing tolerance limits.

Principles of grain storage – Physical, chemical and biological structures.

Unit – VII

Infestation Control Measures II : Processes – Insect-proofing of bags, cartons, packages, warehouses; principles and application of durofume process, ballooning techniques, multiple fumigation.

Mill sanitation – Mill and factory sanitation problems; storage, wearhousing, handling, processing, packaging and transport for infestation control.

Unit-VIII

Concentration: Application in food industry processes and equipment for manufacture of various concentrated foods and their keeping quality. Fermentation: Applications in preservation of food; pickling; curing etc.
Text Books:

           1.    Food Science, 3rd Ed., N N Potter, AVI Pub. Co., Connecticut (1978).

2 "Principles of Food Science-Part-II":Physical Method of Food Preservation by   

      M.Karel, O.R.Fennema and D.B.Lund, Marcel Dekkar Inc.

3 'Principles of Food Preservation' by V.Kyzlink,Elsevier Press.

ANIMAL PRODUCT TECHNOLOGY

 (Fish, Meat, Poultry & Dairy products)

Unit-I 
Sources of meat and meat products in India, its importance in national economy. Chemical composition and microscopic structure of meat. Effect of feed, breed and management on meat production and quality. Slaughtering of animals and poultry, inspection and grading of meat.

Unit – II
Factors affecting post-mortem changes, properties and shelf life of meat. Meat quality evaluation. Mechanical deboning, meat tenderization. Aging, pickling and smoking of meat. Meat plant sanitation and safety, Byproduct utilization. 

Unit – III
Poultry: classification, composition, preservation methods and processing.

Structure, composition, nutritive value and functional properties of eggs and its preservation by different methods. Processing of egg products. Factor affecting egg quality and measures of egg quality
Unit – IV
Types of fish, composition, structure, post-mortem changes in fish. Handling of fresh water fish. Canning, smoking, freezing and dehydration of fish. Preparation of fish products, fish sausage and home makings

Unit – V
 Fish products - production of fish meal, fish protein concentrate, fish liver oil and fish sauce and other important byproducts; Quality control of processed fish; Fish processing industries in India

Unit – VI

Milk Processing

Milk Processing flow sheet – Filtration / clarification, Storage of milk, Standardization – simple problems in standardization, Homogenization, Pasteurization – Types of pasteurization process. Equipments used in each process - Cream separating centrifuges, Pasteurizers (Heat Exchangers), Homogenizers, Bottle and pouch fillers, Milk Chillers, Plant piping, Pumps.

Unit – VII
Manufacture of Dairy Products

Manufacture of Cream, Butter, Ghee, Milk powder, Cheese – Types and Defects in cheese Quality aspects of these products. Equipments used for manufacture of each product like Butter churn, ghee boiler, Spray and Drum Dryers, Product instantizing equipment etc.

 Unit – VIII

Manufacture of Ice Cream and other Dairy Products

Manufacture of Ice cream – Chemistry and technology – Microbiology of ice cream – Quality aspects. Manufacture of paneer, Toned Milk, Sweetened Condensed milk, Khoa. 

Fermented dairy products:

Fermented products – Yoghurt, Curd, acidophilus milk, butter milk.

Dairy plant sanitization – Cleaning in place – bottle and can washing, cleaning of tankers and silos – Detergents and sanitizers used.

Energy use in Dairy plant - sources and cost of energy, Control of energy losses and Energy conservation. Quality control of milk and milk products; Milk plant hygiene and sanitation

Text Books:
1. Lawrie, R.A. 1975. Meat Science, 2nd Edn. Pergamon Press, Oxford UK.

2. Vijaya Khader, 2001, “A Textbook of Food Science and Technology”, ICAR, New Delhi
      3.    Modern Dairy Products, Lampert LH; 1970, Chemical Publishing Company.

 References:

1. Developments in Dairy Chemistry – Vol 1 & 2; Fox PF; Applied Science Pub Ltd.

3. Milk & Milk Processing; Herrington BL; 1948, McGraw-Hill Book Company.

4. Portsmouth, J.I. 1979, Commercial Rabit Meat Production. 2nd Edn. Saiga Survey, England

FOOD MICROBIOLOGY & QUALITY ASSUARANCE
Unit - I
Introduction – definition, historical development and significance of food microbiology; Microscope; Classification & morphology of microbes; Techniques of pure culture; Bacteriology of air & water; Anti-microbial agents – physical & chemical – mechanism & action.

Sources of Contamination: Air, Water, Soil, Sewage, Post processing Contamination. Intrinsic &extrinsic factors influencing the growth of Microorganisms in foods

Unit - II
Disinfection & disinfectants; Energy metabolism of aerobic & anaerobic microbes; Thermal inactivation of microbes; Concept, determination & importance of TDT, F, Z & D values; Factors affecting heat resistance; Pasteurization and sterilization.

Unit -III
Microbiology of milk & milk products like cheese, butter, ice cream, and milk powder; Microbiology of meat, fish, poultry & egg and their products.

 Microbiology of fruits & vegetable and products like jam, jelly, sauce, juice; Microbiology of cereal & cereal products like bread, biscuits, and confectionary;

Unit -IV
Microbiology of Fermented foods: Fermented milk, Cereals, Vinegar, Oriental foods, Alcoholic beverages. Food poisoning and microbial toxins, standards for different foods. Food borne intoxicants and myco toxins. Single Cell Protein , Myco protein ,Probiotics, Neutraceuticals

Unit- V
Introduction, History, Concept, Food Safety Strategies. HACCP system of food protection EPA (Environmental Protection Agencies) their role in food safety.

Food laws and regulations, Food Standards and Food Safety Acts, ISO series. Preventive Food Safety Systems –Monitoring of Safety, wholesomeness and  nutritional quality of food.

Unit- VI
Food Quality aspects of Fruits & vegetables; Milk & Milk products, Meat &Poultry:

Introduction, Quality principles, Quality enhancement  model.    Application  of quality enhancement model .

Unit VII
Food Waste Treatment : Liquid waste, Solid waste vessel  containers & wrapping waste, Hazardous waste .Quality and Safety of Frozen Foods: Fruits, Vegetable, Dairy Products, Bakery

Unit VIII
Measuring and Controlling Devices : Role of transducers measurements in food processing; Humidity, Turbidity and Color, Food & Process temperature controller and indicators. Statistical Quality Control for food Industry : Food Quality System, Fundamentals, Process control implementing  quality control program, six sigma, RSM 

Food additives – preservatives, antioxidats, sequestrants, surface active agents, stabilizers and thickeners, bleaching and maturing agents, starch modifies, buffers, acids, alkalis, food colours, artificial sweteners, nutritional additives, flavouring agents. 

Text Books:

1. Food Microbiology, M R Adams and M O Moss, New Age International, New Delhi 
   (1996).
2. Food Microbiology; WC Frazier; Tata McGraw Hill, Delhi

3. Modern Food Microbiology; James M Jay; CBS Publishers, Delhi

References:

1. Microbiology; Pelczar, Chan and Krieg; Tata McGraw Hill, Delhi

2. Basic Food Microbiology; Bannett, Chapman and Hall

      3.  Essentials of Microbiology; K. S. Bilgrami; CBS Publishers, Delhi
Elective (For Engineering Stream)

 NUTRITIONAL BIOCHEMISTRY
Unit-I

Water: The basic molecular of life. Physical properties of water. Properties of Hydration, solvation. Bound water, free water,  water activity. Distribution of water in various foods and moisture determination.

Unit-II

Carbohydrates: Nomenclature and classification, structure and chemical properties of monosaccharide carbohydrates CH-2 disaccharides and polysaccharides (cellulose, starch, fructans, galactans, hemi-cellulose, pectic substances, carageenan); changes in carbohydrates during processing.

Unit-III

Proteins: Classification, structure and properties of amino acids, structure of protein, physical and chemical properties of proteins. Changes in protein during processing, protein determination methods. Proteins from plant and animal sources.

Unit-IV

Lipids: Classification, structure, physical and chemical properties of fatty acids and fats. Lipids simple & derived. Changes during food processing.

Unit-V

Vitamins and minerals: Classification, structure and role of vitamins in food. Aroma substances.

Unit-VI

Nutrition: Function’s and energy of foods, basal energy metabolism, dietary allowances and standards for different age groups. Assessment of nutritional quality of foods, mineral and vitamins as functional constituents in human metabolism and deficiency diseases associated. Effect of processing on nutritive value of food.

Unit-VII

Enzyme: Classification, nomenclature, activation energy, Michaelis-Menten equation, Line-weaver Burk Plot, factors affecting enzymes action, mechanism of enzyme action.

Unit-VIII

Proteins: Utilization of protein in body proteins products of protein metabolism. Disorders in metabolism, clinical proteins associated with excess and deficiency of proteins. Carbohydrates: Utilization of carbohydrates in body metabolism of carbohydrates and disorder in metabolism. Lipids: Utilization of fats, biosynthesis of fatty acids and fats, clinical disorders associated with fats.

Text Books:

1. Food: Facts and Principles-N. Shakuntala Manay, Shadksharawamis.

2. Fundamentals of Nutrition-L Loyd McDonald

References:

1. Principles of Biochemistry-Lehninger

2. Food Science-B.Srilakshmi

Elective (For Non- Engineering Stream)

APPLIED MATHEMATICS IN FOOD PROCESSING

Unit-I

Basics of mathematics – Logarithms, quadratic equations, Trigonometry

Unit II


Differentiation - Concepts, successive differentiation, maxima and minima

Unit-III

Integration - Concepts, definite and indefinite integrals, areas and volumes, numerical integration methods.

Unit-IV
Differential equations, solution of 1st order and linear differential equations, partial differentiation

Unit-V
Statistics - Preliminary ideas, mean, mode, variance, frequency distributions, Binomial, poison, normal distributions.

Unit-VI
Data analysis, tests of significance, ANOVA Chi-square test, t-test.

Unit-VII

Statistical quality control, sampling methods.  

Unit-VIII

Numerical methods – Applications in food processing

Text Books:


1. Higher Engineering Mathematics,  B S Grewal, 34th Ed., Khanna Pub., New Delhi   

            (1998)

2. Differential Calculus, Shanti Narayan, 14th Ed., S Chand & Co., New Delhi 

      (1996)

3. Advanced Engineering Mathematics, Edwin Kreyzig, 5th Ed., New Age    

       International, (1997).

Food Processing Lab-I

1. Estimation of microbial count of air

2. Separation of sugars/amino acids by Thin Layer Chromatography.

3. Estimation of tin in canned foods.

4. Analysis of milk.

5. Estimation of a) Iodine value, (b) Saponification value (c) acid value

(d) RM value (e) K value of fats and oils.

6. Microbiological quality of processed milk.

7. Microbiological quality of dehydrated foods.

8. Estimation of carbohydrates

9. Estimation of proteins

10. Estimation of Amino acids

11. Saponification of fats and oils

12. Estimation of vitamins

13.  Estimation of minerals

14. Freezing of Sea food

15. Milk Pasteurization

16. Measurement of Viscosity of the fluid foods using Brookfield viscometer.

17. Measurement of Food Color by Tintometer/ spectrophotometer

18. Water analysis- Ph, Hardness, TDS, N, S, Total Phosphorous

 19. Sampling techniques and preparation of test samples. 

 20. Estimation of Water activity of food sample.

 21. Standardization of the procedure for thawing of frozen food.

 22. Test for adequacy of Blanching.

 23. Dehydration of food using vacuum oven.

 24. Qualitative test for determination of presence of starch in a food sample.

 25. Determination of specific gravity of food sample.

 26. Texture and pressure estimation of fruits sample.

 27. Pickling and curing of foods.

 28. Microwave cooking of foods.

 29. Determination of melting point of food sample.

 30. Effect of pH on microbial stability of food.

 31. In bottle pasteurization and sterilization of fruit juices.

 32. Freeze drying of food sample by Lyopholizer.

 33. Estimation of amount of preservatives in fruit juice sample.

 34. Determination of total ash of fruit pulp.

 35. Estimation of crude fat to determine the oil in pickle sample.

Recommended Reading:

1. Sathe, A.Y.A First course in Food Analyses. 1999, New Age International Publisher, New Delhi
2. Jacobs, Norris B.  : The chemical analysis of foods and food Products, CBS Publisher,    New Delhi.
3. Nielsen, S. Suzanne. 2002, Introduction to the Chemical Analysis of Foods.  CBS publishers & Distributors, New Delhi

M. Tech. (FPT) - II SEMESTER-COMMON SUBJECTS

FOOD PROCESS ENGINEERING - II

Unit- I


  Drying of solids, principles of drying and dehydration, various drying methods, various   

  terms in drying, drying equipment for food materials and their selection Application of  

  drying in food processing.

   Unit-II


Extraction, theory and principles, counter current and concurrent extractions, batch and continuous extractions. Application of extraction  in food processing.

Unit-III
Solid-liquid extraction, leaching, theory and principles, different types of extraction processes and various equipment used in food processing. Application of leaching in food processing.

Unit-IV

Ideal Stage Operations : 


Distillation - theory and principles, concept of ideal stages, calculation of ideal stages, McCabe-Thiele method, various types of distillations, viz batch, steam, flash, azeotropic  and continuous distillation. Application of distillation in food processing.

  Gas absorption - theory and principles concept of HTU and NTU, gas absorption 

   equipment.  Application of gas absorption in food processing.

Unit-V
Crystallization, theory  and principles nucleation, crystal  growth, crystallization equipment. Application of crystallization in food processing.

    Unit-VI


Refrigeration, basic concepts, Joule -Thomson effect, various refrigerants ,load of refrigeration, refrigeration types, cryogenics. Application of refrigeration and cryogenics in food processing.

   Unit-VII


Material storage and handling, transportation of solids, various methods of storage, viz silos, bins, hopper. Conveyors- belt, chain, bucket, bucket elevators, screw conveyors  and  pneumatic conveyors 

Unit-VIII


    Novel separation techniques, membrane separations, ultra filtration, super critical fluid           
   extraction. Applications in food processing.

  Text Books:


1. Unit operations in food processing – R.L.EARLE (2 ed) Pergamon Press, 1983

2. Fundamentals of food engineering – D.G.RAO, Prentice-Hall of India, New Delhi, 2010

Reference Books:

1. Unit operations of chemical engineering, 5ht Ed – W L McCabe, J C Smith and            

P Harriot, McGraw-Hill Inc.,  New York  (1993).

2. Mass transfer operations, – R.E.Treybal, McGraw – Hill Int Book Co.,  (1981)

3. Food process engineering – D R Heldman, &  RP Singh,
4. Fundamentals of food process engineering – R.T.Toledo, CBS Publishers & Distributors, New Delhi (2005)

   5 . Unit Operations in Food Engineering, A Ibarz and G V Borbosa-Canovas, CRC 

   Press, Baca Raton, Florida (2003).

PLANTation CROPS, Spices & condiment TECHNOLOGY

(Herbs, Plantation Crops, Spices, Condiments)
Unit -I :

Plantation Crops - Description of various types of Plantation crops, viz., coconut, arecanut, coffee, tea, cocoa etc. Processing and preservation methods. Value-added products shelf-stable products viz., coconut water bottling, desiccated coconut powder, coffee concentrate, instant coffee powder, instant tea powder, cocoa processing.

Unit -II :

Leafy vegetables - Description of various types of leafy vegetables, viz., hibiscus, curry leaves, coriander leaves, etc. Their  composition, nutritive value, health benefits. Preservation methods and packaging techniques.

Unit -III 

 Spices & Condiments - Description of various types of spices and condiments,  their composition, functional properties, flavouring agents. Nutritive value of spices and their health benefits.

Unit -IV 
In termediate Moisture Products – In termediate Moisture Products viz., ginger paste, ginger – garlic paste, tamarind paste, tamarind concentrate. Their importance in culinary preparations. Flavour retention and packaging methods.

Unit -V 
Spice Powders & Curry Powders :  Their importance in culinary preparations, their preparation methods, grinding and packaging methods for spice powders like chilli powder, turmeric powder, ginger powder, garlic powder; and Masala Powders  for chicken masala, meat masala, biryani masala, chat masala etc. Importance of Cryogenic grinding of spices.

Unit VI :

Spice Oils – Concept and importance of spice oils from spices like and condiments like clove, cardamom, cinnamum etc. Their application in food processing, and extraction methods of spice oils by various techniques, viz., solvent extraction, steam distillation etc. 

Unit VII 
Extraction of Oleoresins – Concept and importance of oleoresins in food processing, processing of spices like chilli, turmeric, pepper, ginger etc. for solvent extraction of oleoresins. Oleoresins technology, desolventization methods, regulatory and statutory requirements for oleoresin processing.

Extraction of Natural Food Colours - Extraction of Natural Food colours from paprika, turmeric, blue grapes, beet root etc. Their importance in food processing.

 Unit VIII  
Herbs – Description of various types of herbs, viz., Basil, Chives, Cilantro, Dill, Coriander, Mint, Oregano, Parsely, Chives, Borage and Avocada leaves, Rose marry, Saga, Tarragon, Thyme, Winter savory and bolbo leaves,  Papalo, Pipicha and Safflower. Their nutritive value & health benefits, their processing and Post harvest handling. Packaging methods for processed products.

Textbooks :

1. Spices & Condiments, J S Pruthi, National Book Trust, New Delhi (2001).

2. Spices : Morphology, History , Chemistry., J W Parry, Chemical Publishing Co., New York (1969).

3. Leafy Spices, V Prakash, CRC Press, Florida (1990).

Plant Design & Economics

Unit-I

Basic concepts of plant layout and design with special reference to food process industries. Application of HACCP concept, ISO, FPO & MPO requirements in food plant layout and design.

Unit-II

Design consideration for location of food plants. Basic understanding of equipment layout and ventilation in food process plants. Preparation of flow sheets for material movement and utility consumption in food plants.

Unit-III

Plant layout and design of bakery and biscuit industries. Plant layout and design of fruits and vegetables processing industries including beverages.

Unit-IV

Plant layout and design of milk and milk products. Miscellaneous aspects of plant layout and design like provision for waste disposal, safety arrangements etc.

Unit-V 

Introduction to economics: Meaning, scope, and contribution to business decisions.Analysis of Demand: Law of demand, Utility function, Rate of commodity substitution, Maximization of utility, Demand functions, Indifference curve analysis, Substitution and income effects.Market demand and demand elasticities: concept of market demand, price and income elasticities of demand, importance of elasticity.Demand forecasting: causes and techniques of demand forecasting.

Unit-VI 

Analysis of supply and market equilibrium: Law of supply, price elasticity of supply, equilibrium of demand and supply.

Theory of the Farm: Production function, returns to scale, Optimizing behavior, Input demands, Cost functions, Profit maximization, economics & diseconomies of scale, break even analysis.

Market structures perfect competition: Profit maximization and equilibrium of firm and industry, Short run and long run supply curves; Price and output

determination, practical applications.
Unit-VII

Plant maintenance program; Role of maintenance staff and plant operators Preventive maintenance; Guidelines for good maintenance & safety precautions; Lubrication & lubricants; Work place improvement through ‘5S’.

Unit-VIII

Hygiene and sanitation requirement in food processing and fermentation industries; CIP methods, sanitizing & disinfestation, pest control in food processing; storage and service areas.

Text Books:

1. Peters and Timmehaus, Plant Design and economics for chemical Engineers, 4th Ed., McGraw-Hill, Inc., (1989).

2. D G Rao, Fundamentals of Food Engineering, Prentice-Hall of India, New Delhi (2010)

3. D N Dwivedi : Engineering Economics, Vikas.

References:

1. P A Samuelson & W D Nordhans : Economics: TMH.

2. James M Moore, “Plant Layout and Design”, Mcmillan & Co., (1959)


3.   Safety design criteria for industrial plants. Maurizio Cumo &   Antonio Naviglia 
            CRC Press.

3. A. Koutsoyianni : Modern Micro Economics, Macmillan.

4. R Dutta & K P M Sundaran : Indian Economy. S.Chand.

5. A N Agarwal : Indian Economy, Vikas.

NOVEL Food Packaging Technology
Unit-I

Introduction to principals of Food Packaging, Types of packaging.

Functions of packaging; Type of packaging materials; Selection of packaging material for different foods. Selective properties of packaging film; Methods of packaging and packaging equipment.

Unit-II

Mechanical strength of different packaging materials; Printing of packages . Barcodes & other marking; Interactions between packaging material and foods; Environmental and cost consideration in selecting packaging materials.

Unit-III

Testing of packaging; Rigid and semi rigid containers; Flexible containers; Sealing equipment; Labelling; Asceptic and shrink packaging; Secondary and transport packaging.

Unit-IV

Food packaging and law, shelf life testing, modern and traditional packaging material, physical and chemical properties, production, storage and recycling of packaging materials, regulation and equipment analysis of various existing packaging system and standards.

Unit-V

Active and intelligent packaging techniques: Active packaging techniques, intelligent packaging techniques, Current use of novel packaging techniques, Consumers and novel packaging.

Oxygen, ethylene and other scavengers: Oxygen scavenging technology, Selecting the right type of oxygen scavenger, Ethylene scavenging technology, Carbon dioxide and other scavengers.

Antimicrobial food packaging: Antimicrobial agents, Constructing an antimicrobial packaging system, Factors affecting the effectiveness of antimicrobial packaging

Unit-VI

Non-migrating bioactive polymers (NMBP) in Food Packaging: Advantages of NMBP, Inherently Bioactive synthetic polymers: types and application, Polymers with immobilized bioactive compounds, Applications of polymers with immobilized bioactive compounds.

Time- temperature indicators (TTIs): Defining and classifying TTIs, Requirements for TTIs, The development of TTIs, Maximising the effectiveness of TTIs, Using TTIs to monitor shelf-life during distribution.

Unit-VII

The use of freshness indicator in packaging: Compounds indicating the quality of packaged food products, Freshness indicators, Pathogen indicators Other methods for spoilage detection.

Packaging-flavour interactions: Factors affecting flavour absorption, The role of the food matrix, The role of differing packaging materials, Flavour modification and sensory quality.

Moisture regulation: Silica gel, Clay, Molecular sieve, Humectant salts, Irreversible adsorption.

Unit-VII

Developments in modified atmosphere packaging (MAP): Novel MAP gases, Testing novel MAP applications, Applying high oxygen MAP

Recycling packaging materials: The recyclability of packaging  plastics, Improving the recyclability of plastics packaging, Testing the safety and quality of recycled material, using recycled  plastics in packaging  

Green Plastics for food packaging: The problem of plastic packaging waste, The range of biopolymers, Developing novel biodegradable materials.

Unit-VIII

Integrating intelligent packaging, storage and distribution: The supply chain for perishable foods, The role of packaging in the supply chain, Creating integrated packaging, storage and distribution: alarm systems and TTIs

Testing consumer responses to new packaging concepts: New packaging techniques and the consumer, Methods for testing consumer responses, Consumer attitudes towards active and intelligent packaging. 

Textbooks:

1. A handbook of Food Packaging, F A Paine and H Y Paine, Blackie & Sons Ltd., Glasgow, UK,  (1983).

2. Modern Food Packaging, Published by Indian Institute of P ackaging, Mumbai (1998).

3. A Textbook of Food Science and Technology, ICAR, New Delhi (2001).

References:

1. Food Packaging and Preservation (theory & practice) by M.Mathlouthi Elsevier 

Applied science publisher, London and New york.

2. Plastics in packaging by forwarded by H.B Ajmera & M.R Subramanium – Indian  

institute of packaging. Published by A.P.Vaidya, Secretary IIP, E2, MIDC, Industrial Area (Andheri (East), Bombay-400093.

3. Food and Packaging Interactions by Joseph H. Hotchkiss, (ACS symposium series -365, April 5-10, 1987, American chemical society, Washington DC, 1988.)

4. Packaging foods with plastics by winter A. Jenkins & James P Harrington – 

Technomic publishing co. Inc, Lancaster. Basel.

5. Flexible food packaging (Question & Answers) by Arthur Hirsch VNB – Van 

Nostrand Reinhold, New York (An AVI Book), ISBN 0-442-00609-8.

FOOD STANDaRDS & Regulatory Affairs

Unit-I

Concepts and trends in food legislation. International and federal standards: Codex alimentations, ISO series, food safety in USA. 

Unit-II

Legislation in Europe: Directives of the official journal of the EU, council regulations, food legislation in UK. Regulating methods for food analysis, case studies. Enforcers of Food Laws Approval Process for Food Additives Nutritional Labeling.
Unit-III

Quality factos: appearance, texture and flavor, Appearance factors – size and shape, colour ad gloss, consistency. Textural Factors – measuring texture, texture changes. Flavour Factors – influence of colour and texture on flavor. Taste Panels. 

Unit-IV

Food – related azards – biological hazards, chemical hazards, physical hazards, trace chemicals. Microbiological considerations in food safety. 

Unit-V

Indian perspective- Histroy-PFA act-1954. Food safety and Standards Act-2006.Food Safety and Managenent Systems- FSMS-22000.

Unit-VI

Food laws: Federal Food Drug and CosmeticAct (1938), Good Manufacturing Practices (Code of GMP), Fair Packaging and Labeling Act (1966), Federal Meat Inspection Act (1906),.
Unit-VII

International Food, Standards and Codex Alimentarius, HACCP and ISO 9000 series ,FPO,Agmark,BIS,FAO, WTO,TBT,GATT AND Tracecibility issues. .

Unit-VIII

Concept of property, rights, duties and their correlation; History and evaluation of IPR; Copyrights and related rights. Distinction among Various forms of IPR. Patent rights/protection and procedure; Infringement or violation; Remedies against infringement; Indian Patent Act 1970 and TRIPS; Geographical indication and Industrial design

Text Books:

1. Santaniello, Evenson, Ziberman, Carlson – Agriculture and Intellectual Property  Rights, Univ. Press, 1998

2. S. K. Chakraborty : Values and Ethics in Organization, OUP

3. A. N. Tripathi : Human Values, New Age International

References:
1. Economic Reforms And Food Security: The Impact of Trade and Technology in South Asia by Suresh Chandra Babu, Haworth Press

2. Intellectual property rights in Agricultural Biotechnology; Edited by Erbisch,   

Maredia; CABI
electives for II semester

Marketing, Distribution & Logistics

Unit-I 

Marketing Management:  Understanding Marketing Management, Definitions of Marketing Management, Types of Market, Evolving Views of Marketing’s Role in an Organisation.Core Marketing 

Unit-II

Concepts – Marketers and Prospects, Marketing Environment, Exchange and Transactions, Needs, Wants and Demands, Product or Offering , Brand, Brand Image,Brand Strength and Brand Equity, Competition, Relationships and Networks, Marketing Channels, Supply Chain, Value and Satisfaction, Target Markets and Segmentation,Marketing Mix;Company Orientations towards the Market Place - Production Concept, Product Concept, Selling Concept, Marketing Concept, Societal Marketing Concept, Difference between Selling and Marketing.

Unit-III

Product and New Product , Product – Levels of Product, Product Classification, Product Mix, Product Life Cycle. New Product – What is a New Product, Steps of New Product Development.

Unit-IV 

 Price Concept of Pricing, Pricing Methods, Pricing Strategies

Unit-V 

 Promotion Advertising - Steps Of Developing an Advertising Program (5 M-s); Sales Promotion – Sales Promotion Tools Targeting the Customers, Trade and Sales Force; Public Relations & Publicity – Functions of PR Dept., Role of MPR; Personal Selling – Steps of Personal Selling, Qualities of a Successful Salesperson; Direct Marketing – Benefits, Major Channels of Direct Marketing;

Unit-VI 

Market Segmentation

STP Concept, Need for Segmentation, Bases of Segmentation, Types of Segmentation.
Unit-VII
Marketing Research Need for and Steps of Marketing Research, Questionnaires;

Unit-VIII

Distribution Logistic : Roles of Intermediaries, Functions of Channels, Channel Levels, Channel Flows, Channel ,Design Decisions, Channel Management Decisions
Text books:

1. Phillip Kotler : Marketing Management : Prentice Hall/ Pearson Education

2. Mahua Dutta, Debraj Dutta: Marketing Management: Vrinda Publication

3. Rajan Saxena : Marketing Management : Tata McGraw Hill

4.   Palmer, Principles of marketing, OUP

References:
1. Czinkota, Marketing Management,Vikas

2.   B.K. Chatterjee, Marketing Management , Jaico

bAKERY & CONFECTIONRY TECHNOLOGY

Unit- I
Introduction to baking; Bakery ingredients and their functions; Machines & equipment for batch and continuous processing of bakery products. 

Unit- II
Bakery and confectionary industry ; raw materials and quality parameters;  dough development; methods of dough mixing; dough chemistry; rheological testing of dough-Farinograph, Mixograph, Extensograph, Amylograph/ Rapid Visco Analyzer, Falling number, Hosney’s dough stickiness tester and interpretation of the data.

Unit- III

Technology for the manufacture of bakery products – bread, biscuits, cakes and the effect of variations in formulation and process parameters on the quality of the finished product; quality consideration and parameters; Staling and losses in baking.

Unit- IV

Chocolate Processing Technology, Compound coatings & Candy Bars, Tempering technology, Chocolate hollow figures, Chocolate shells, Enrobing technology, Manufacture of candy bars, Presentation and application of vegetable fats. Production of  chocolate  mass. 

Unit- V

Sugar confectionery manufacture, General technical aspects of industrial sugar confectionary manufacture, Manufacture of high boiled sweets- Ingredients, Methods of manufacture- Types- Center- filled, lollipops, coextruded products. Manufacture of gums and jellies- Quality aspects.

Unit- VI

Quality characteristics of confectionery ingredients; technology for manufacture of flour , fruit, milk, sugar,  chocolate and special confectionery products; colour, flavor and texture of confectionery; standards and regulations ; machineries used in confectionery industry. 

Unit -VII

Manufacture of Miscellaneous Products, caramel, Toffee and fudge- Liquorices paste and aerated confectionery, Lozenges, sugar panning and Chewing gum, Count lines Quality aspects, fruit confections.  

Unit -VIII

Objectives and importance of extrusion in food product development; Components and functions of an extruder; Classification of extruder; Advantages and disadvantages of different types of extrusion; Change of functional properties of food components during extrusion; Pre and post extrusion treatments; Use of extruder as bioreactor; Manufacturing process of extruded products; Application of extrusion technologies in food industries.
Text Books:
1. Extrusion of Food, Vol 2; Harper JM; 1981, CRC Press.

2. Bakery Technology & Engineering; Matz SA; 1960; AVI Pub.

References:
1. Up to-date Bread Making; Fance WJ & Wrogg BH; 1968, Maclasen & Sons Ltd.

2. Modern Cereal Chemistry; Kent-Jones DW & Amos AJ; 1967, Food Trade Press   Ltd.

bEVERAGE & SNACK FOOD TECHNOLOGY

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. 

Unit -II

Role of various ingredients of soft drinks, carbonation of soft drinks. Specialty beverages based on tea coffee ,cocoa, spices, plant extracts, herbs, nuts, dairy and imitation dairy –based beverages.

Unit -III

Alcoholic beverages- type, manufacture and quality evaluation; the role of yeast in beer and other alcoholic beverages, ale type beer, lager type beer technology of brewing process, equipment used for brewing and distillation, wine and related beverages, distilled spirits.

Unit -IV

Packaged drinking water- definition, types,  manufacture and 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.

Unit-V

Technology for grain based snacks: whole grains – roasted, toasted, puffed, popped, and flakes, coated grains- salted, spiced and sweetened.

Unit- VI

Flour based – batter and dough products; savoury and farsons; formulated chips and wafers, papads, instant premixes of traditional Indian snack foods.

Unit- VII

Technology for fruit and vegetable based snacks: Chips, wafers; Technology for coated nuts- salted, spiced and sweetened chikkis. Extruded snack foods: 

Unit -VIII

Formulated and processing technology, colouring, flavouring and packaging. Equipments for frying, baking and drying, toasting, roasting and flaking, popping, blending, coating, chipping .  

Text books:

1. Extrusion of Food, Vol 2; Harper JM; 1981, CRC Press
2.   Bakery Technology & Engineering; Matz SA; 1960; AVI Pub.

poST HARVEST TECHNOLOHY & COLD CHAIN MANAGEMENT 

Unit- I

 Importance & scope of  post harvest management of fruits and vegetables in Indian economy. Morphology , structure and composition of fruits and vegetables; maturity indices and standards for selected fruits and vegetables; methods of maturity determinations.

Unit- II

Harvesting and handling of important fruits and vegetables, Harvesting tools and their design aspects ;Field heat of fruits and vegetables and primary processing for sorting and grading at farm and cluster level; factors affecting post harvest losses; Standards and specification for fresh fruits and vegetables.

Unit -III

Post harvest physiological and biochemical changes  in fruits and vegetables;  ripening of climacteric and non-climacteric fruits; regulations, methods; Storage practices :CA and MA, hypobaric storage, pre-cooling and cold storage, Zero energy cool chamber; Commodity pretreatments- chemicals, wax coating, prepackaging, VHT and irradiation. 

Unit- IV

Physiology post harvest disorders – chilling injury and disease; prevention of post harvest diseases and infestation; Handling and packaging of fruits and vegetables; Post Harvest handling system for fruits and vegetables of regional importance citrus, mango, banana, pomegranate, tomato, papaya and carrot etc., packaging house operations; principles of transport and commercial  transport operations.

 Unit -V

Fundamentals of Freezing: Glass transition in frozen foods and biomaterials, Microbiology of   frozen food, thermophysical properties of frozen food, freezing loads and freezing time calculations, innovations in freezing process.

Unit- VI

Facilities for the cold chain: Freezing methods and equipment, cold storage design and maintenance, transportation of frozen foods, retail  display equipment and management, house hold refrigerators and freezers, monitoring and control of cold chain.

Unit- VII

Quality and safety of frozen foods: Quality and safety of frozen meat and meat products, quality and safety of frozen poultry and poultry products. Quality and safety of frozen fish, shell fish and related products, Quality and safety of frozen vegetables, Quality and safety of frozen fruits, Quality and safety of frozen dairy products, Quality and safety of frozen ready mea Quality and safety of frozen  bakery products,  Quality and safety of frozen eggs and egg products.  

Unit -VIII

Monitoring and measuring techniques for quality and safety: Chemical measurements, sensory analysis of frozen foods, food borne illnesses and detection of pathogenic microorganisms, shelf life prediction of frozen foods. Packaging of frozen foods. 

Text books:
1. Lal, G., Siddappa, G. and Tondon G.L. : Preservation of Fruits and Vegetables, 


ndian     Council of Agricultural Research, New Delhi.     (1986).
2. Vijaya Khader, “Textbook of Food Science and Technology”, ICAR, New Delhi (2001).
3. S Cohen and J Roussel, Strategic Supply Chain Management : The five desciplines for    top performance, McGraw-Hill Co, (2004).

Reference books:
1. N Lewis, The Cold Chain, Hamish Hamilton (1988).

Food Processing Lab II

1  Dehydration of fruits and vegetables

2. Preparation of  squash/beverages/juices/nectars

3. Preparation of Jam/Jelly/Marmalades.

4. Preparation of tomato ketchup/sauces/spreads/purees/brines

5. Preparation of soup mixes.
6. Manufacture of macaroni/pasta by extruder.

7. Preparation of bread- Sponge & Straight Dough

8. Manufacture of ice cream.

9. Production of cheese/yoghurt and examination of its microbiological study

10. Production of dried milk/Juices by spray drying

11. Production of alcohol by fermentation

12. Vacuum drying / freeze drying of shrimp and prawns.
13. IQF (Individual Quick Freezing) of shrimp/ prawns.
14. Dehydration of trash fish, shrimp by tray drying/yard drying – Quality evaluation 

15. Inert Gas Packaging & Vacuum Packaging

16. Capping & sealing

17. Determination of maturity indices for fruits.

18. Color  measurement of fruits and vegetables/products by Disc colorimetry /  

      tintometer.

19. Preparation of fruit juice products.

20. Preparation tomato puree, paste, sauce.

21. Enzyme extraction and clarification of fruit pulp/juice.

22. Estimation of TSS of fruits and fruit products.

23. Estimation of moisture and total solids.

24. Estimation of titratable acidity.

25. Estimation of ascorbic acid content.

26. Estimation of total and reducing sugar content.

27. Determination of non enzymatic browning in processed fruit product.

28. Estimation of pectin content in fruits.

29. Estimation of total polyphenolic compounds in fruit powder.

30. Estimation of tannin in fruit juice.

31. Estimation of total carotenoids.

32. Determination of enzymatic activity in ripe fruit sample.

Recommended Reading:

1. Ranganna, S. Handbook of Analysis and Quality Control for Fruit and Vegetable 
Products. 2nd edition.  Tata Mc Graw Hill Publishing  Company Ltd., New Delhi
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