FST1M001PC1: BASIC BIOCHEMISTRY
Unit I 

The cellular basis of life: Molecular components of cell. Structure and functions of cell membrane. Membrane bound organelles, cytoplasmic components, cytoskeleton, and membrane transport.

Unit II

Structure and functional properties of carbohydrates, lipids, proteins, nucleic acids, vitamins, metals. Metabolism of protein: transamination, deamination, decarboxylation, urea cycle. Metabolism of carbohydrate: glycolysis, TCA cycle. Fatty acid synthesis. Beta-oxidation, triacyl glycerol synthesis and degradation. 

Unit III

Enzyme: catalysis, kinetics of enzymatic reactions, classification, active site, mechanism of enzyme reactions, inhibition, factors affecting enzymatic reactions. Multi-enzyme complex, iso-enzymes

Unit IV

Food composition by chemical groups, calorie, definition, bomb calorimeter, computation of food calories, calorie released from foods. Digestion and absorption of carbohydrate, proteins and lipids. Energy requirements of individuals, basal metabolic rate, voluntary physical activity, dietary induced thermodynamics. 

Unit V

Food toxicity: heavy metal toxicology. Food allergens, food intolerance, anti-nutritional factors. 

FST1M001PC2: GENERAL MICROBIOLOGY

Unit-I
Introduction,  classification of living system, bacteria, yeast, mould, fungi, structure, morphology, nutrition, growth factors, diversity, habitat and environmental relations.

Isolation and identification: media, design, streaking, pour plate, growth and culturing, microbial colonies, general characteristics, staining techniques.

Unit-II
Microbial physiology: Nutrition, growth curve, growth kinetics. Culture media and methods. Cultivation of bacteria. Intrinsic parameters affecting microbial growth in food: pH, moisture content, oxidation-reduction potential, nutrient content, antimicrobial constituents. Extrinsic parameters affecting microbial growth in food: temperature, relative humidity, gases in environment, food additives, food preservatives.
.

Unit-III

Control of microorganisms, sterilization principles and techniques, chemical and physical antimicrobial agents, Disinfectants, Antiseptic agents, Bactericidal agents, Virucide, Fungicide, Sporocide, bacteriostatic agents.  Mechanisms of action of chemical disinfectants, Industrial and clinical uses of antimicrobial agents.
Measuring effectiveness of antimicrobial agents, phenol coefficient, TDP-Thermal Death Point, TDT- Thermal Death Time and DRT-Decimal Reduction Time. Antimicrobial spectrum, drug resistance in bacteria.
Unit-IV
Economic importance of fungi. Distinguishing character of fungi. Classification of fungi. Industrially important microorganisms. Bacteria and yeast used in industrial fermentation and food production. Probiotics and prebiotics, General characteristics and Structure of viruses. 
Unit-V
Food born pathogens and their control. Spoilage organisms in food and food products. Types of organisms in meat and meat products, seafoods, fruits and vegetables, milk and dairy products. Sampling methods for microbial analysis of foods, testing methods, total plate count (TPC), coliform count, MPN techniques, Enumeration and detection of salmonella and shigella. Microbial infection and intoxication.

FST1M001PC3: FOOD CHEMISTRY 

Unit I 
Water, Ice and Carbohydrates

Water: Physical constants, structure of pure ice and water, bound water. Carbohydrates: Chemical reactions, Functional properties of sugars in foods and polysaccharides-starch, glycogen, cellulose, hemicelluloses and pentosans, pectic substances, natural vegetable gums, microbial gums, mucopolysaccharides.

Unit II Lipids: Role and use of lipids in foods, physical characteristics of lipids, chemical properties and reactions, chemistry and technology of processing fats and oils, processing on functional properties and nutritive value, lipolysis, autoxidation, malonaldyhyde, reversion, antioxidants, polymerization. 

Unit III Proteins : Distribution, amounts and functions of protein in various foods, Nutritional functions of proteins, Processing on functional and nutritional properties of proteins, putrefaction of proteinaceous foods.

Unit IV: Enzymes in cellular systems- distribution at the sub-cellular level and in selected food materials, enzymes in food processing, immobilized enzymes, enzyme inhibitors, modification of food by endogenous enzymes.

Unit V : Vitamins and minerals- Vitamins and mineral requirements and allowances, enrichment, restoration and fortification, general causes for loss of vitamins and minerals, Deteriorative reactions, optimization of nutrient retention, vitamin losses in storage, chemical properties of vitamins and minerals- water soluble vitamins.

Fat soluble vitamins- Vitamin A, Vitamin K, Vitamin D, Vitamin E, Minerals

Unit VI: Pigments and flavours- Chlorophyll,  Myoglobin and Haemoglobin, Anthocyanins, Flavanoids, Carotenoids, Tannins, Quinones and Xanthones

Flavours – Defnition, flavor and nutrition, flavours and flavourings in food- source, extraction of flavourings, essential oils and oleoresins, flavor delivery systems, flavor modifiers. 

FST1M001PC4: INTRODUCTION TO FOOD SCIENCE AND  TECHNOLOGY
Unit I

Food: Classification of foods, Health foods, Natural foods, Organic foods, Functional food, Nutritional status of world population, Consequences of malnutrition on health and mental development, National and international programs for nutritional improvement

Unit II

Specialty foods, Fast foods, Diet foods, Nutritional foods, Neutraceuticals, nutritional labeling of foods, Foods and obesity, foods and cancer, Genetically modified foods, safety concerns of genetically modified foods, Ethnic foods, low fat, gluten free, nondairy sugar free, and cholesterol free foods

Unit III

Biological and chemical principles underlying the maintenance of food quality during the period after harvest to consumption. Post harvesting changes include chemical, enzymatic, physical and biological deteriorations, implications and preventions. Steps involved in converting a raw harvested food material to a preserved product with sound quality. Harvesting, transportation, storage, manufacture, preservation, packaging, distribution and marketing

Unit IV 

Chemical properties of foods, Proximate composition, regulation and impact of components in raw and processed foods of plant and animal origin 

FST1M001PP1: Lab course 1

A. GENERAL BIOCHEMISTRY
Biuret method for estimation of proteins

Estimation of Protein by Lowry’s method

Estimation of protein by Dye-binding method

Estimation of alpha-amino nitrogen by Pope&Steven’s method

Estimation of Ascorbic acid

Estimation of Protein by Micro Kjeldahl Method,

Estimation of sugars by DNS method- Dinitrosalicylic method

Estimation of amylose and amylopectin

Estimation of sugars by Anthrone method

Estimation of sugar by phenol-sulphuric acid

Estimation of cholesterol, Estimation of thiamine

Estimation of Polyphenols, Estimation of riboflavin

Study of enzymes- lipases, amylases, proteases, invertases

Enzymes as indicators of thermal processing

Activation of alpha-amylase

Stability of phosphatase.

B. GENERAL MICROBIOLOGY
Orientation, introduction to safety in the microbiology laboratory.

Microscope use and care

Slide preparation and simple stain

Preparation of culture media

Transferring techniques

Bacterial Motility

Introduction to the Gram stain, staining of spores, flagella etc.

Bacterial transfers, isolating single

Preparing media, pour and surface plating techniques, streaking, total counts.

Indicated number and MPN techniques.

The D Value

Phenol coefficient

Presumptive Identification of an isolate

Enumeration of food-borne pathogenic bacteria, water microbiology.

Enumeration methods for coliforms in food.

Sanitation microbiology, swab test on floors utensils, filling machines, employees.

FST2MOO1PC5: FOOD ENGINEERING & PROCESS CONTROL
Unit I

Introduction: Dimensions, Engineering Units, System and  State of a system, Density, Concentration, Moisture content, Temperature, Pressure, Enthalpy, State and perfect gas law, Phase diagram of water, Conservation of mass, Material Balances, Thermodynamics, Laws of thermodynamics, Energy, Energy balance for a closed and open system, Power, Area

Unit II

Heat transfer in food processing: Heating and cooling of food products, Heat Exchangers, Thermal properties of foods, Heat Transfer: Modes of heat transfer, Conduction, Steady state heat transfer, Conduction in rectangular objects, tubular pipe and multilayered systems, Convection, Estimation of convective heat transfer coefficient, forced convection, free convection, Estimation of overall heat transfer coefficient, Insulation, Design of a Tubular heat exchanger, Radiative heat transfer, Black body radiation, Emissivity, Radiation heat transfer between two objects

Unit III

Fluid mechanics: Liquid Transport system, Properties of liquids, Handling systems for Newtonian liquids, Continuity equation, Reynolds number, Velocity profile in a liquid flowing under fully developed flow conditions, Bernoulli equation, Energy equation for steady flow of fluids, Pump selection and performance evaluation, Flow measurement, Measurement of viscosity, Flow characteristics of Non-Newtonian fluids

Unit IV

Energy for food processing: Generation of steam, Steam generation systems, Steam table, steam utilization, Fuel utilization, Electric power utilization

Preservation process: Microbial survivor curves, Influence of external agents, Thermal death time, Spoilage probability, General Methods for process calculation, Applications to pasteurization, Commercial sterilization, Aseptic processing and packaging 

Unit V

Mechanical Operations: Mixing and different types of mixers used in food industry, Forming, Size Reduction, Extruding, Agglomeration, Clarification and concentration 

Membrane separation: Electrodialysis systems, Reverse Osmosis, Ultrafiltration, Concentration polarization, Types of reverse osmosis and ultrafiltration systems

Mechanical Separations: Sedimentation, Centrifugation, Filtration, and types of mixers,

Phase Separations- Distillation

Chemical Separations: Leaching, Steeping, Extraction, Diffusion Concentration

Unit VI

Refrigeration: Selection of refrigerant, Components of a refrigeration system, Pressure-enthalpy charts, Mathematical expressions useful in analysis of Vapor- compression refrigeration, Cooling load, Coefficient of performance, Refrigerant flow rate, Use of multistage systems

Freezing: Freezing systems, Direct and indirect contact systems, Properties of frozen food, Freezing time, plank’s equation, Frozen food storage, Quality changes in food s during frozen storage

Unit VII

Evaporation: Boiling point elevation, Types of evaporators, Design of a single and multiple effect evaporator, Vapor recompression systems

Psychrometrics: Properties of dry air, water vapor and air-vapor mixtures, Psychrometric chart

Dehydration: Drying process, Dehydration systems, Dehydration system design

FST2M001PC6: FOOD ADDITIVES & PACKAGING
Unit 1

Functionality of food additives , Regulatory and legal aspects. Objectives of additives. Functional classification of additives. Natural and synthetic additives. Health and safety aspects of food additives. Present status of various food additives. Contraversial Food Additives. Saccharin- history, function, controversy, status. Aspartame, Nitrite and Nitrate compounds,  

Unit 11

Additives to improve acceptability, permitted food colours- natural and artificial . Food flavours – natural and artificial. Sweetners- natural and artificial. Antimicrobials, Aerating agents, Antistaling agents, Bodying agents, Clouding agents, Curing agents, Clarifiers, Dietary supplements, Dietary fibre, Emulsifiers, Enzymes, Fat replacers, Gelling agents, Leavening agents, Stabilizers, Surfractants, Tenderizers, Texurizers, Thickners, Vitamins, Neutraceuticals, Viscosity modifiers, Whipping agents.

Unit 111

Packaging Introduction. Selection of packaging materials based on chemical and physical properties of foods. Primary, secondary and tertiary packaging of foods. Paper board , paper and fibre board packaging. Coated papers and their requirements, Shear strength and compression properties of corrugated cartons, Transportation tests and stacking tests for agents used, interactions of food materials with contents and gases inside the package. Shelf life of the product, storage conditions.

Unit 1V

Glass, plastic and edible films(micro-encapsulation) used in packaging of foods, Special properties required for plastic materials for packaging for packaging foods, paper and metal laminations used in packaging of foods, Microwave oven packaging( suseptron). Asceptic packaging of foods and the developing technology. Test for packaging. MAP and CAP packaging. Biodegradable packaging materials and their advantages.

Unit V

Food adulteration, definition, Reasons for food adulteration, methods of adulteration, methods of detection , Consumer’s acceptabilities, Consumer organizatiorations . The Prevention of Food Adulteration Act 1954. The Consumer Protection Act 1986. Normal food adulterations in coffee, tea leaves, edible oil, milk, cereals, spice powders.

FST2M001PC7: FOOD PRESERVATION TECHNOLOGY


UNIT-1

Introduction to food preservation techniques, choice of methods,  Principles of  food preservation, Chemical preservation of foods, advantages and disadvantages, various chemical agents used in preservation of foods. Federal regulations on the use of chemical preservatives.

UNIT-II
 Preservation by use of high temperature- Canning history and principles, Selection of containers for canning, different types of cans, brief study of can making, can closing and processing of canned foods. Canning technology employed in beverage industry, fruits and vegetable, meat and sea food industry. Canning machinery. U.H.T  Processing.

UNIT-III
Low temperature preservation,  Basic principles of refrigeration, chilling and optimum range for various agricultural products, Principles of food freezing, advantages and disadvantages of quick and slow freezing, Freezing methods-Air freezing-, tunnel freezer, spiral freezer, fluidized bed freezer, plate freezer, liquid immersion freezer, cryogenic freezing, thawing of foods, freezer burn, various steps involved in the freezing process, storage and handling of frozen foods. Microbiology of frozen products.

UNIT-IV
 Preservation by  the removal of moisture- Dehydration, principles, various methods employed in production of dehydrated commercial products, Selection of methods based on characteristics of foods to be produced, advantages and disadvantages of different methods, sun drying, Tray or tunnel drying, spray drying, drum drying, freeze drying, Fluidized bed drying, Physical and chemical changes during drying, control of chemical changes, desirable and undesirable changes. Packaging and storage of dehydrated products, smoking, smoke kilns.

UNIT-V
Food irradiation, history and mechanism, the electro magnetic spectrum, forms of radiant energy. Radio waves, micro waves, infra-red radiation, visible light, UV light. X rays and gamma rays, principles of using electromagnetic radiation in food processing. Micro-wave food processing, ionizing radiations and non ionizing radiations, advantages and disadvantages. Controlling undesirable changes in food during irradiation

Fermented foods- Role in preserving surplus, advantages of fermented foods

FST2M001PC8: FOOD SANITATION AND HYGIENE

Unit I
Sanitation:   Introduction, Definition and Application to Food Industry and Food service. Microorganisms and sanitation. Normal flora vs pathogens. Sources of food contamination, Origin and Chain of infection. Prevention and control of contamination of food. Physical and chemical  Disinfectants, Antiseptics, Bactericidal and Bacteriostatic agents used in food industry. Microbial death kinetics. Application of these kinetics to study accelerated shelf life of food.

Unit-II
Sanitizers, Chemical and physical properties of sanitizers, Mechamism of activity of most frequently used sanitizers. Cleaning compounds, Classification of cleaning compounds Sequestrants, Chemical and physical characteristics of detergents. Sanitizing methods, Handling precautions. 

Unit-III
Sanitation equipments and systems, Mechanized sweepers and scrubbers, high pressure cleaners, CIP and COP equipment. Membrane Cleaning (Cross flow Filtration). Criteria for evaluating quality of water used for food processing, Water quality standards. Waste product handling, Suspended solids, Total solids, BOD & COD requirements. Wastewater treatment and disposal.

Unit-IV
Food handling and personal hygiene. Hygenic food handling. Handwashing.  Food service control points. Regulatory requirements. Hygiene monitoring tests (HMT). Food contact surfaces. Biofilims .Enviornmental sanitation- premises, equipment, furnitures and fixtures. Safety at work place.
Unit-V
Pest control, insect, rodents, other pests. Sanitary Design and Construction for Food Processing. The Role of HACCP in Sanitation, Sanitation programme and Quality assurance.  

Sanitation Regulation and Standards.


FST2M001PP2: Lab course 2

A. FOOD ADDITIVES
	         Estimation of iodine in iodized salt

	         Estimation of Saccharine

	         Estimation of sodium benzoate

	         Estimation of sulphur dioxide

	         Estimation of chlorophyll

	         Estimation of carotenoids

	         Estimation of propyl gallate

	         Estimation of sorbic acid

	         Qualitative test for gums

	         Food adulteration, identification

	         Estimation of copper

	         Estimation of Nickel

	         Peroxide value determination

	         Chromatography

	         Electrophoresis 


B. FOOD CHEMISTRY

Estimation of glucose and sucrose by Lane and Eynon’s method

Bertand’s volumetric method for sugar

Estimation of glucose by Wilstaters method

Estimation of sucrose and lactose in a mixture

Sichert’s and Bleyers method

Munson and Walkers method

Estimation of starch

Shaffer and Somogyie method

Weende’s method

Kjeldahl’s method

Qualitative analysis of amino acids

Precipitation reaction of proteins

Analysis of fats

Qualitative analysis of carbohydrates

Chromatography-paper chromatography.

FST3M0011PC9: TECHNOLOGY OF BEVERAGES

UNIT-I

Alcoholic Beverages: Beer making, fermentation process, ingredients, different types of beers, lager, pilsner, ale, stout, porter, role of hops in beer making.

Wine making, history, science and technology, Types-White wines, Red wines, Dry wine and Sweet wine, Champagne and sparkling wines,

Whisky, malt whisky, composition, alcoholic contents and properties, Scotch whisky, Irish whisky and their origin, Canadian Whisky , Rum, source and contents, Gin, source and contents, Brandy, contents and properties, Vodka, source and contents

UNIT-II

Carbonated Beverages, The growth and development of carbonated soft drinks,

Ingredients; Water, Carbohydrate sugars, High-intensity sweeteners, Flavorings and

emulsions, Acids, colors, preservatives and other additives, The safety of food additives; 

Syrup room operation: Syrup room design. Syrup room equipment. Syrup room materials, storage and handling. Syrup room CIP systems and detergents, Containers and closures; Handling empty containers: Glass bottles, Plastic bottles, Metal cans; Carbonation and filling; Carbonators. Proportioners. Fillers. Container inspection equipment, Secondary and tertiary packaging.

UNIT-III

Mineral water and other bottled waters, product types, water sources, bottling materials required, other requirements, consumer choice, water treatments, filtration methods, deionising, additions, substitutions, bottling, shelf life, microbiology of bottled water, environmental issues

UNIT-IV

Tea History of tea-History of tea, chemical constituents of tea, steps involved in processing- Plucking of leaves, Handling, Withering, Rolling, fermentation, drying, sorting, blending, standardizing, packaging, packaging requirements, quality control during tea processing

UNIT-V

Coffee- Carbohydrates, acids, acid esters, and lipids, Volatile and Non volatile compounds in coffee, Roasting of coffee and changes during coffee roasting, Bean behavior, Heat and mass transfer during roasting, Decaffeination of coffee, different methods of decaffeination, Instant coffee processing, Physical properties of Volatile Compounds, Beverage preparation, Health effects of Coffee.

FST3MOO1PC10: TECHNOLOGY OF FRUITS AND VEGETABLES

UNIT -1

Ripening and quality of fruits, harvesting and transportation, cold storage of fruits, fruit processing technology. Post harvest biochemistry, selection and preparation of fruits for processing, deskinning, enzyme inactivation, packing and processing. Various fruit products, frozen whole fruits, slices, cubes, canned fruits, dehydrated fruits, preserves, candied fruits

UNIT-II
Fruit juice manufacture, factors affecting quality. Extraction. Colour and flavor losses. Fortification, clarification, containers fir fruit juices, filling technology, processing, orange and packaging. Canning of fruit juices, freezing of fruit pulps. Asceptic processing of fruit juices. Packaging of asceptically processed juices and pulps. Concentrated fruit juices. Manufacture of jams. Theory of jelly formation, ingredients. Machinery. Jellies, marmalades, squashes, cordials, syrups, specifications

UNIT-III
Tomato products: Tomato juice, canned whole tomatoes, tomato ketchup, tomato jams, tomato puree. Tomato powder. Apple and apple products. Clarified apple juice, aseptically packed apple puree, apple cider, orange products, orange juice, concentrated orange juice, orange squash, orange jams. Pineapple products, grape products, peach, apricot, pear, banana, strawberry products

UNIT-IV
Mango and mango products, raw unripe mango products: Mango pickle, mango chutney, brined mango slices, dried green mango slices and powder (Amchur), candy, preserves. Ripening of mangoes, different varieties of mangoes and their physical and chemical characteristics. Products from ripe mango, canned mango slices in syrup, canned or frozen mango pulp, mango juice or mango nectar in bottles, cans or asceptic pack, mango jam, mango squash, mango juice powder, mango freeze dried products, mango syrup

UNIT-V
Processing of vegetables by freezing, refrigeration, dehydration or canning. Food regulations and quality aspects of vegetable processing. Lye peeling. Processing of okra (ladies finger), potatoes, onions, carrots, green peas, procuring, transportation, storage, processing, packaging and ware housing

FST3MOO1PC11: SENSORY AND OBJECTIVE EVALUATION OF FOODS
Unit I

Sensory evaluation: Fundamentals of sensory perception, principles and procedures for sensory evaluation of foods, appropriate use of specific tests, limitations and advantages, method of sensory evaluation and scoring techniques,  Psychological, physiological and environmental factors affecting sensory verdicts, definition and standards of quality

Unit II

Introduction to food analysis: Steps in analysis, Official methods of analysis, Regulations and recommendations related to food analysis, Sampling and sample preparation, Evaluation of analytical data

Unit III

Chemical Composition and Characteristics of foods: Titratable acidity, Moisture and total solids- Imporance of moisture assay, Oven drying, Indirect, Physical, Chemical, azeotropic distillation, water activity. Ash analysis: Purpose, Total ash, soluble and insoluble ash, ashing procedures, minerals atomic absorption

Carbohydrate analysis: Importance, Sample preparation, Method of analysis- Calculation by difference, Chemical, Enzymatic, Physical and Modern analytical methods, Starch, Fiber

Unit IV

Crude fat analysis- solvent and non-solvent wet extraction and instrumental methods, Fat characterization

Protein analysis- Total organic nitrogen, proteins, peptides, amino acids, other non-protein nitrogen, Protein separation and characterization- separation by differential solubility, size, adsorption and electrophoresis, Protein quality tests

Vitamin analysis- Bio and chemical assay

Analysis of Pigments, Chemical preservatives and Filth

Unit V

Densitometry: specific gravity of liquids and of solids, pycnometer, byoyancy, specific gravity balance, hydrometer

Refractometry: Refractive index, Lorenz equation, refractometers- Abbe, Pulfrich and immersion

Colour measurement- visual colorimeters, spectrophotometers, tristimulus, photoelectric colorimeters, applications. 

Absorption spectrometry: Beer’s law, identification of compounds 

Rheology- capillary viscometer, falling ball viscometer, rotational viscometer, 

texture, texture meter. 

Centrifugation- relative centrifugal force, types of centrifuges, rotor heads

FST3MOO1PC12: FOOD PROCESSING TECHNOLOGY
Unit 1
Confectionary Science and Technology, Introduction, present trend in the industry. Ingredients. Various forms of confectionary and chocolates. classification of confections. Rock candy, Hard candy, Fondants and creams, Marshmallows, Caramel and Fudge, Chocolates. Sweet chocolate, Milk chocolates, white chocolate, wafer coated chocolates, cocoa butter, Fat bloom, cause and effect on quality, ways to store chocolate and candies. Cocoa and cocoa powder, low fat cocoa.

Unit II

Oil seeds processing. Major oil seeds. Chemistry and composition, oil extraction, mechanical extraction, solvent extraction. Oil Filtration, Oil refining, Bleaching. Hydrogenation. Cooking oils. Salad oils, salad dressings, Fish oil, butter, Margarine, Shortening, Applications of oils. Emulsions and their characteristics. 

Unit III

Spice technology: Indian spices, local and international nomenclature: Masala and various local formulations of Indian curry powders and Mixes: Ginger, Bleached Dry Ginger, Turmeric, Red chilies, Garlic Powder, Compounded Asafetida: Coriander Powder, Tamarind concentrates, powders, Garam Masala powders, saffron processing, Dry packing of green peppers: dehydrated green pepper, premium quality black pepper, cardamom, nutmeg.

Chemistry and Technology of Spice Milling: Cryogenic, cold grinding technology of spices and herbs. Packaging, Shelf life and Microbiology of spices, Standards and specifications.

Spice oil and oleoresins: definition, Theory of oleoresin and technology of manufacturing oleoresins and spice oils, application of spice oils and oleoresins.

Unit IV
Coconut industry, Introduction, potential products from coconut palm, Copra manufacture, grades of copra, quality standards. Methods of Manufacture, traditional sun drying, smoke drying, hot air modern dryers, proximate composition of copra, coconut oil extraction, dry process, machinery associated with oil manufacture. Product specifications: coconut milk cream manufacture and preservation, Moulded coconut sugar, Desiccated coconut, spray dried coconut milk powder, packed tender coconut water, vinegar from coconut, alcoholic beverage, other products from coconut.  

Unit V
Ethnic foods, Standards, Banana and banana products, Banana flour,  Processing of cashew nut, Tapioca processing and products: Flour, chips, Instant Gulab Jamun mix, Idly and vada mix. Potato chips 


FST3M001PP3: Lab course 3. 
FOOD ANALYSIS
	         Complexometric estimations

	         Analysis of water of sucrose

	         Estimation of water hardness by soap titration

	         Colorimetric estimation of nitrites, phosphates and chlorine

	         Estimation of albuminoid ammonia

	         Chemical oxidation demand- BOD

	         Purity of sucrose

	         Analysis of golden syrup

	         Analysis of honey

	         Analysis of condensed milk

	         Analysis of jams

	         Analysis of squash

	         Analysis of tea

	         Analysis of milk

	         Analysis of beer

	         Analysis of wheat flour

	         Analysis of chocolates

	         Analysis of vinegar

	         Analysis of milk powder

	         Analysis of fish

	         Analysis of baking powder

	         Analysis of butter

	         Analysis of edible oil for adulteration 

	         Analysis of starch

	         Analysis of spices

	         Sensory evaluation of products

	         Visco amylograph


FST4MOO1PE1: Quality management and product development

Unit-I
Quality Standards: Legal Standards, Voluntary Label Standards, Industry Standards, Grade standards. Methods for determining quality: objective and subjective methods.Definition and organization of the quality control function in the food industry. Preperation of specifications. In-plant Quality Control and end product inspection. Instrumental and sensory methods for evaluation. Statistical process control (SPC).  Regulations and standards for raw and finished products. 

Unit-II
Total quality management in food industry. Food quality assurance programme: Quality Control, Quality Evaluation and Quality audits. ISO 9000, 22000 and HACCP systems. Food safety and HACCP principles. Biological, chemical and physical and chemical hazards in food processing. Ingredient specification. Product formulation, product tracability, Documentations. Good Manufacturing Practices (GMP). In process monitoring and records. SOP & SSOP, Packaging quality. Product recall. 

Unit-III
Food laws and Standards: FDA regulations, USDA regulations, EPA regulations, Codex Alimentarius, Food Safety and Standards regulations , The Prevention of Food Adulteration Act, Export & Import Laws and Regulations, Export (Quality Control and Inspection) Act, 1963., etc. Packaging and labeling Laws, regulations.

Unit-IV
Factory layout and design. Regulations for processing units, Flow sheet of operations, Drainage and sweet water connections. Ware housing of products and raw materials. Utilities for manufacturing units. Water treatment, boilers, types of boilers, quality of steam.

Product development, identification and testing of new product concepts, basic process design, pilot plant studies, scaling up and trial plant production. Application and integration of food technology, engineering, and safety and packaging technology to develop a new product from concept to pilot plant scale up. 

FST4MOO1PE2: CEREAL CHEMISTRY AND BAKING TECHNOLOGY
UNIT-1

Introduction to cereal chemistry, composition of cereals, nutritional aspects of cereals, special uses of cereal  carbohydrates, proteins, and lipids, storage of cereal grains, Rice chemistry & technology, parboiled rice, rice products.

UNIT-II
Wheat chemistry & technology, wheat products,  unique nature of wheat, proteins of wheat, nature of gluten, protein- lipid interaction, properties of  enzymes in wheat flour, cereal proteases, amylase action in dough, enzyme supplementation, colloidal character of dough, dough rheology.

UNIT-III
Corn chemistry & technology, corn products – corn flour manufacture and industrial uses, corn flakes, corn syrup, corn oil. Sorgum & millets, chemistry & technology, Rhy processing, soy bean processing,soy products, Oats chemistry & technology, oat products. Chemical composition of different flours, flour enrichment with minerals, vitamins & other nutrients, bleached  flours.

UNIT -IV
Baking technology, ingredients for baking – wheat flour, minor supplementary flours like rhy flour, oat flour, soy flour, potato flour, sugar and syrups, bakery shortenings, dairy ingredients, egg  products, yeast granules, salt and water. Role  of wheat starch in baking, functional aspects of bakery fats, auxillary enzymes in baking, fundamentals of baking technology, role of oxidation in baking,  mixing process, dough fermentation, continuous dough mixing systems, accelerated dough making methods, dough dividing, rounding, moulding pan proofing, baking, cooling, slicing, packaging, storage.

UNIT -V
Bakery equipments, ingredient handling equipments, flour handling systems, weighing & batching systems, dough processing equipments, dough mixing equipments,  fermentation and proofing rooms,  dough dividers, rounders, moulders, ovens, bread coolers, slicing equipments, packing machines

Manufacture of bread, biscuits, cakes, cookies, pasta, noodles, break fast cereal products.

FST4M001PE3: MEAT, FISH AND DAIRY TECHNOLOGY
Unit 1

Basic meat science. Chemical composition & structure of meat. Abattoir practices. Meat processing equipments. Meat microbiology. Meat cutting.Different meat cuts.Meat preservation methods- chilling, freezing, curing, salting, pickling and canning. Effects of animal handling on carcass & evaluation of carcass quality. Postmortem handling of carcasses & meat quality. Meat hygiene and spoilage

Unit II
Transportation of fish. Composition of fish. Preservation of fish by drying, salting and smoking. Chilling and freezing of fish and seafoods. Modified atmospheric packaging(MAP) in seafoods. Application of freezing system in fish processing- IQF method. Frozen storage. Canning of fish and fish products. Packaging for fish products. Hygiene in fish plants. Microbiology of fish and fish products.

Unit III
Poultry and egg composition. Quality preservation. Effect of storage environments, time and product treatment on  quality. Commercial production, distribution and quality control of eggs. Physical, microbiological and fuctional properties of eggs proteins. Egg albumin and uses.

Unit 1V

Introduction to dairy science and technology. Dairy Physics, chemistry and microbiology.Milk Composition and storage. Milk production and consumption in the country.Milk grading and defects. Milk and various milk products. Milk processing : clarification, separation, pasteurization, UHT treatment, homogenization and blending. Defatted milk, filling technology, refrigeration of processed milk and storage .Utilities for milk processing like steam, water , detergents and other chemicals and their quality requirements.

Unit V

Dairy products, fluid milk, concentrated and dried milk products .Technology of dried milk products. Cheese manufacturing , different types of cheese and their characteristics.Gouda, Cheddar, Feta, Cottage, Cream Cheese. Cream, Butter and Yoghurt. Ice cream- different formulation, ingredients, theory and technology, commercial manufacturing process, raw materials , mix calculations, overrun calculations , ice cream structure, freezing process



FST4M001PE4: FOOD BIOTECHNOLOGY
Unit I

Introduction to food biotechnology- Biotechnology definition- Conventional Biotechnology and non-conventioal biotechnology. Genetic improvement of bacteria fungi and plants-Bioprocessing- Conventional and modern fermentations

Unit II
 Technology of conventional and non-conventional fermentation based food products from cereals, legumes, fruits, vegetables, milk, fish and meat. Role of microorganisms in manufacture and spoilage of fermented products. 

Unit III

Biotechnological process in conventional and non-conventional fermentation- secondary fermentation of waste generated in selected selected food fermentation. Pilot and large-scale fermentation, continuous and batch culture process monitoring control. 

Unit IV

New and modified carbohydrates, lipids, proteins and nucleic acids. New protein foods: SCP, mushroom, food yeasts, algal proteins- production of microbial biomass and its economic aspects. 

Unit V

 Genetically modified and transgenic food- development and processing- nutritional aspects- Protein engineering in food biotechnology- Biotechnology of food preservation – Genomics for food biotechnology- Food biotechnology of additives like colors, flavours, and vitamins.  

FST4M001PE5: POST HARVEST MANAGEMENT OF FOOD
Unit I

Morphology, structure and composition of fruits and vegetables, maturity indices and standards for selected fruits and vegetables, methods  of maturity determination, Harvesting and handling of important fruits and vegetables. Harvesting tools, primary processing factors affecting post harvest losses.

Unit 2

Standards and specification for fresh fruits and vegetables, post harvest physiological and biochemical changes in fruits and vegetables, ripening of climateric and nonclimateric fruits. Microbiology of fruits and vegetables
Unit 3

Storage practices, CA and MA, precooling and chill storage, commodity pretreatment- chemicals, wax coating, prepackaging, irradiation. Physiological post harvest disorders, chilling injury and disease, prevention of post harvest diseases and infestation, handling packaging of fruits and vegetables- citrus, mango, banana, tomato, papaya, and carrot. Principles of transport and commercial transport operations
Unit 4

Sources of meat and meat product, chemical composition, microscopic structure of meat, effect of feed, breed and management of meat quality, Slaughtering of animals and poultry, inspections  and grading of meat. Factors affecting postmortem changes- glycolysis, nucleotide breakdown, action of autolytic enzymes.

Unit 5

Types of fish, composition, postmortem changes, handling of fish onboard and landing centers, different types of chill storage, ice production, packaging and storage, transportation of fresh fish. Microbiology of fresh fish.

FST4M001PE6: EMERGING TRENDS IN FOOD PRESERVATION
Unit 1:
Use of natural antimicrobials:- Bacteriocins, structure and function, genetics of bacteriocins from LAB, application of bacteriocins in food systems natural antimicrobials from animals, plants and microbial sources,Antioxidants from oilseeds, cereals, grain, legumes, fruits, vegetables, herbs and spices, improving antioxidant functionality.Lysozymes and other lytic enzyme systems lactoperoxidases, glucose oxidase, and other enzyme system.

Unit 2:
Food irradiation, irradiation techniques, advantages and limitations, consumer acceptance, commercial application.Microwave processing, microwaves and microorganisms, microwave processing equipment. High intensity light, process and equipment, microbial inactivation. Ultra sound as preservation technology- inactivation of bacteria, pulsed electric fields.

Unit 3:
Hydrostatic pressure treatment, industrial high pressure system, commercial application, High hydrostatic pressure food processing conditions pressure inactivation of vegetative cells and microorganisms, high pressure freezing 

Unit 4:
Edible coatings:-Development of edible coating, functioning of edible coatings, selecting edible coating, gas permeation properties of edible coatings, wettability and coating effectiveness, diffusivities of fruits, internal gas composition of fruits.

Unit 5:
Development in conventional heat treatment and freezing:- Thermal techniques- cookers and retorts, plastic packaging in retort operations, variables during processing, strength and weakness of batch retorts, continuous retorts, developments in conventional freezer technology, pressure in freezing, development in packaging, cryoprotectants.

Unit 6:
Hurdle technology, Hurdle effect, behavior of microorganisms in quality of foods, assessing preservation requirements: modeling food spoilage, developing spoilage models, measurement techniques, constructing models, application of spoilage models, limitation of models, predictive microbiology for solid food systems,  microbial growth in solid food system, microbial growth dynamics, modeling applied to process: thermal preservation.
FST4M001PP4: Lab course 4

 FOOD PROCESSING
Formulation and processing of drinking beverages

Processing and sensory and chemical evaluation of mango squash

Processing of mango products

Processing of lime products

Processing of guava products

Formulation of premixes

Manufacture of sauces

Manufacture of peanut butter

Manufacture of mayonnaise

Bread making

Processing of tomato products

Processing of apple products

Manufacture of biscuits

Manufacture of cakes

Manufacture of pizza & doughnuts
Dehydration of vegetables

Processing of milk products

Canning of fish 

Canning of meat

Manufacture of hard boiled sweets

Freezing of meat and fish

Coconut processing

Manufacture of toffee

Manufacture of ice cream

Manufacture of fried products

Spray drying of milk

Processing of citrus products

Manufacture of carbonated beverages

Canning of biriyani

Manufacture of golden syrup

Canning of vegetables

