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4.1 TECHNOLOGY OF MILK AND MILK PRODUCTS

RATIONALE

This subject is aimed at developing an understanding of various process technologies and
handling of equipment used in the processing and value addition of milk and milk
products in the students

DETAILED CONTENTS

1. Introduction — Status and scope of dairy industry in India (1 hrs)
2. Fluid Milk (12 hrs)

Definition of milk, composition, physical and chemical properties of milk
constituents and nutritive value of milk, factors affecting composition of milk,
types of milk,

Physico-chemical properties of milk: Colour, flavour, taste, specific gravity, &
density, boiling and freezing point, refractive index, acidity and pH, viscosity,
surface tension, thermal conductivity. Basis for pricing of milk

3 Quality control tests (4 hrs)
Platform tests like-smell, appearance, temp, sediment, acidity, lactometer reading
Chemical/Laboratory test: Acidity, PH, alcohol, fat, SNF, etc.

Microbiological: SPC, MBRT, Resazurin tests etc.
4. Fluid Milk Processing (6 hrs)

Receiving, Filtration and clarification, straining, standardization
Homogenization and its effects, Pasteurization: and various systems of
Pasteurization; LTLT, HTST, UHT methods, Pasteurizers (Heating system,
cooling system, flow controller, regenerator, flow division valve) sterilization,
packaging of fluid milk

5. Coagulated Milk Products (6 hrs)
Channa, paneer, classification and manufacturing process of cheese

6. Butter/Ghee — Manufacture and storage of butter and ghee (4 hrs)
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7. Condensed Milk (4 hrs)
Types and factors affecting the quality of condensed milk, storage of condensed
milk

8. Dry Milk Products (4 hrs)
Methods of drying milk (Drum and Spray drying), factors affecting the quality of
dry milk. Introduction to instant non-fat dry milk packaging of dry milk products

0. Frozen Products (3 hrs)
Manufacturing of and ice cream; factors affecting the quality of frozen products

10. Cleaning and sanitation of dairy plant and equipment (4 hrs)

LIST OF PRACTICALS

1. To conduct platform test of milk

2. Determination of SNF (Solids Not Fat), specific gravity, total solids of milk.

3. Testing efficacy of pasteurized milk

4. Determination of moisture & fat content of milk poweder

5. Study of familiarization with various parts and working of cream separator

6. Preparation of Khoa

7. Detection of adulterants in milk like water, urea, neutralizers, preservatives,
sucrose storch

8. Preparation of channa and paneer

0. Preparation of ice cream

10.  Visits to different dairy plants

11. To perform sampling of milk

12.  Determination of titrable acidity of milk

13.  Determination of fat by garber method
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Note: Wherever the required equipment’s are not available students may be
demonstrated that topic the industry or other

INSTRUCTIONAL STRATEGY

This being one of the most important subject, teacher should lay emphasis on developing
basic understanding of various concepts and principles and procedures involved herein.
Suitable tutorial exercises may be designed by the teachers, which require students visit
to various industries. Students may also be exposed to various National, BIS and
international standards. Visits to the relevant industry for demonstrating various
operations involved in the dairy technology, is a must. Experts from the industry may be
invited to deliver lectures on the latest technology. Knowledge about pollution control
and devices for the same may be provided to the students. Wherever relevant, students
may be made aware about safety aspects.

RECOMMENDED BOOKS

1. Milk and Milk Products by Eckles and Eckles

2. Outlines of Dairy Technology by Sukmar De

3. Dairy Plant System and Layout by Tufail Ashmed
4. Principles of Dairy Technology by Woarner

5. Dairy Engineering by Forvall

.°\

Milk & Milk Products by CBSE
Chemistry & Testing of Dairy Products by Atherton Newlander

~
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4.2 FRUITS AND VEGETABLES TECHNOLOGY

RATIONALE

This subject is aimed to develop an understanding in processing techniques and skills in

handling equipment/machines used for preservation and value addition of perishables like

fruits and vegetables

DETAILED CONTENTS

1. Introduction (3 hrs)
Status and scope of fruits and vegetables industry in India, classification,
composition and nutritive value of fruits and vegetables, factor influencing
composition and quality of fruits and vegetables

2. Preparatory Operations and Related Equipments (5 hrs)

Cleaning, sorting, grading, peeling and blanching methods and their equipments

3. a) Ingredients and processes for the manufacture of: (8 hrs)
1) jam, jellies, marmalade, preserves, (ii) pickles and chutneys

b) Defects and factors affecting the quality of above
4. Tomato Products (4 hrs)

Ingredients and their role, process for the manufacture of tomato ketchup, sauce,
puree and paste — factors affecting the quality and quality control measures

5. Juices (4 hrs)
Raw materials, extraction, classification, processing and aseptic packaging

6. Thermal Processing of Fruits and Vegetables (9 hrs)
History, definition, various techniques of thermal processing and their effects on
the quality of fruits and vegetable products, thermal process time, introduction to
concept of thermal process calculations, types of containers and their selection,

spoilage of canned foods

7. a) Dehydration of fruits; equipment and process for dehydration of plums,
apricot, apple, fig, grapes peach etc
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b) Dehydration of Vegetables: equipment and process for dehydration of
peas, cauliflower, potato, methi, mushroom, tomato etc

C) Osmo-dehydration — basic concept and applications (5 hrs)

8. Freezing (4 hrs)
Freezing process of selected fruits and vegetables: peas, beans, cauliflower,
apricot, mushroom — changes during freezing and spoilage of frozen foods

0. Food Laws and FPO standards for fruits and vegetable products (4 hrs)

10. By-products utilization (4 hrs)

LIST OF PRACTICALS

1. Orientation to different processing equipments, their functions and uses

2. Preparation of Jam, jelly and preserve

3. Preparation of pickle by various methods

4. Preparation of chutney

5. Extraction of tomato juice by hot and cold break methods

6. Preparation of tomato sauce/ketchup

7. Preparation of tomato puree/paste

8. Extraction of juice by various methods

0. Bottling and processing of fruit juice

10.  Preparation of syrup and brine solutions

11. Dehydration of peas, potatos

12.  Dehydration of grapes and apples

13.  Freezing of peas

14.  Preparation of tomato powder

15.  Visits to different fruit and vegetable processing industries
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INSTRUCTIONAL STRATEGY

This being one of the most important subject, teacher should lay emphasis on developing
basic understanding of various concepts and principles and procedures involved herein.
Suitable tutorial exercises may be designed by the teachers, which require students visit
to various industries. Students may also be exposed to various National and international
standards. Visits to the relevant industry for demonstrating various operations involved in
fruits and vegetables processing, is a must. Experts from the industry may be invited to
deliver lectures on the latest technology. Knowledge about pollution control and devices
for the same may be provided to the students. Wherever relevant, students may be made
aware about safety aspects.

RECOMMENDED BOOKS

1. Fruits and Vegetable Preservation by Girdhari Lal and Sidappa; ICAR (New

Delhi)
2. Preservation of Fruits and Vegetable by Srivastava; IBD Co., Lucknow
3. Preservation of Fruits and Vegetable by Vijaya Khader; Kalyani Publication
4. Post Harvest Technology of Fruits and Vegetables — Handling, Processing,

Fermentation and Waste Management y LR Verma and VK Joshi
5 Processing Fruits: Science & Technology vol 1-2 by Somogyi
6 Processing Vegetables: Science & Technology vol 1-2 by Somogyi
7. The Technology of Food Preservation by Desrosier
8 Food Science by Potter
9 Food Science by Mudambi
10.  Basic Food Preparation( Manual)
11.  Fruit & Vegetable Processing by Bhatt, Verma
12.  Commercial Vegetable Processing by Woodroof
13.  Preservation of Fruits & Vegetables by IRRI
14.  Food Canning Technology by Larcousse & Brown
15.  Food Composition & Preservation by Bhawna Sabarwal
16.  Food Preservation by S.K. Kulshrestha
17.  Processing Foods by Oliverra
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43 TECHNOLOGY OF MEAT, FISH AND POULTRY PRODUCTS

LT P
3 - 4

RATIONALE

This subject is included in the curriculum to impart basic knowledge and skills of various
technologies and equipment used for production of raw as well as processed meat, fish
and poultry products, in the students

DETAILED CONTENTS
1. Introduction to Indian meat, fish and poultry industry (1 hrs)
2. Structure of muscle, stratiated muscle and associated connective tissues,
composition of muscle, post — mortem inspection, slaughter of meat animals,
different cuts of lamb and their uses (8 hrs)
3. Post-mortem changes — Loss of homeostasis, post-mortem glycolysis and pH
decline. Rigor mortis (6 hrs)
4. Preparatory operations of meat and meat products (8 hrs)
Abattoir — Definition and construction; basic preparatory procedures

(commintion, emulsification, pre-blending) Cured and smoked meats, sausage
products — classification, processing steps, and canned meat, meat pickles

5. Handling and Dressing of Poultry (4 hrs)

Inspection of poultry birds, dressing and preparation of ready to cook poultry,
factors affecting the quality

6. Egg and Egg Products (6 hrs)

Structure, chemical composition and nutritive value, spoilage of eggs and
preservation of whole egg and egg products, preparation of egg powder

7. Fish and Fish Products (6 hrs)
Types of fish, composition and nutritive value, judging the freshness of fish, fish
grading and cooking of fish, smoking, pickling, salting and dehydration,
preservation of fish and processed fish products

8. Frozen Storage of fresh and processed meat, poultry and fish (4 hrs)

0. By-products of meat, fish, poultry and egg industry (5 hrs)
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LIST OF PRACTICALS

1. Demonstration of slaughtering and different cuts in a slaughter house

2. Preparation of different types of meat products and their quality evaluation
3. Cutting of meat

4. Preparation of sausages

5. Calculation of shape and size index of egg

6. Preparation of ready to cook poultry

7. Retail cuts of dressed chicken

8. Calculation of hogg unit of egg

0. Measurement of air cell of egg

10.  Determination of effect of temperature on coagulation of egg protein

1. Determination of moisture and solid content of different egg constituents
12.  Determination of specific gravity of eggs

13.  Preparation of egg powder
14.  Preparation of fish, meat and egg pickle

15. Candling and grading of eggs

16.  Iron sulphide formation in cooked eggs
17.  Preservation of whole egg
18.  Visit to slaughter houses and abattoir

19.  Demonstration of filtering & staking of fish

INSTRUCTIONAL STRATEGY

This being one of the most important subject, teacher should lay emphasis on developing
basic understanding of various concepts and principles and procedures involved herein.
Suitable tutorial exercises may be designed by the teachers, which require students visit
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to various industries. Students may also be exposed to various National and international
standards. Visits to the relevant industry for demonstrating various operations involved,
in the fermentation of food, is a must. Experts from the industry may be invited to deliver
lectures on the latest technology. Knowledge from pollution control and devices for the
same may be provided to the students. Wherever relevant, students may be made aware
about safety aspects.

RECOMMENDED BOOKS

1. Meat Science by Lawrie

2. Egg Science and Technology by Mountney

3. Egg Science and Technology by PC Pande

4. Fish Processing and Preservation by CL Cutting (Agro Botanical Publisher)

5. Poultry, Meat and Egg Products by Parkursht and Mountney (CBS Publishers)

6. Fish and Fish Products by AL Winton

7. The Canning of Fish and Meat by RJ Footill and AS Lewis (Blackie Publishers)

8. Processed Meat by Pearson and Glite (CBS Publishers)

0. Fermented Meat by Campbell Platt and PE Cook (Blackie Publishers)

10.  Fish Processing Technology by GM Hall (Blackie Publishers)

11.  Introduction to Fish Technology by JM Regenstein and CE Regusten (CBS
Publishers)
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44 FOOD FERMENTATION TECHNOLOGY

RATIONALE
This subject is developed with an objective to impart knowledge and skills related to
process technologies and equipment used for the production of various fermented food
products to the students

DETAILED CONTENTS

1. Introduction (3 hrs)

Definition, advantages of fermentation and nutritive value of fermented food

products
2. Type of fermentation processes; different substrates for fermentation process;
pure cultures and their maintenance procedures (6 hrs)
3. Fermentor (6 hrs)

Types of fermentor, different parts — agitation/imspellers, aerator, baffles, process
control, functions and maintenance of various parts of fermenters

4. Technology of Fermented Products (12 hrs)

Production of distilled beverages, wine, beer, vinegar and sausages and brandy
bakers yeast, bread

5. Traditional Fermented Foods (12 hrs)

Curd, yogurt, idli, dosa, dhokla, srikhand, tempeh and miso, sauerkraut, butter
milk, lassi, sausage

6. Single Cell Protein (6 hrs)
Sources, micro-organism, process, nutritive value and advantages and limitations

7. Concept of production of vitamins and amino acids (3 hrs)
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LIST OF PRACTICALS

1. Demonstration and study of fermenter and its functioning

2. Preparation of wine

3. Preparation of beer

4. Preparation of distilled beverages — Indian made foreign liquor (IMFL)
5. Preparation of vinegar

6. Preparation of traditional fermented products Preparation of sauerkraut
7. Preparation of fruit beer

8. To determine alcohol content in alcoholic beverages

9. Visits to beverages and distillery (whiskey, Brandy, Rum)

INSTRUCTIONAL STRATEGY

This being one of the most important subject, teacher should lay emphasis on developing
basic understanding of various concepts and principles and procedures involved herein.
Suitable tutorial exercises may be designed by the teachers, which require students visit
to various industries. Students may also be exposed to various national and international
standards. Visits to the relevant industry for demonstrating various operations involved in
the food beverage, is a must. Experts from the industry may be invited to deliver lectures
on the latest technology. Knowledge about pollution control and devices for the same
may be provided to the students. Wherever relevant, students may be made aware about
safety aspects.

RECOMMENDED BOOKS

1. Industrial Microbiology by Prescott and Don

2. Industrial Microbilogy by Casida

3. Technology of Wine by Amerine et.al. 1980

4. Biotechnology: Food Fermentation by VK Joshi and Ashok Pandey

5. Biotechnology — Food Processing Application by SS Marwaha
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4.5 TECHNOLOGY OF NON-ALCOHOLIC BEVERAGES

RATIONALE

Non-alcoholic industries are one of the fast growing industries in India. Therefore, this
subject is introduced with the basic objective to impart knowledge and skills of process
techniques and equipment used for the production of these beverages, to the students.

DETAILED CONTENTS

I. Introduction (2 hrs)
Definition, scope and status of beverage industry in India

2. Ingredients of food beverages; sweeteners, emulsitifiers, coloring agents,
flavoring agents, stablizers, water and their quality (6 hrs)

3. Mineral Water and its specifications and standards (6 hrs)

4. Carbonated Beverages (8 hrs)

Equipment and machinery for carbonated beverages, water treatment, syrup
preparation, containers and closures. Cleaning, carbonation, filling, inspection and
quality control

5. Non-carbonated beverages (6 hrs)
Technology, specification, equipment and machinery for instant and normal tea
and coffee, fruit juice based beverages, synthetic beverages

6. Sanitation and hygiene in beverage industry (4 hrs)
LIST OF PRACTICALS

1. Preparation of carbonated beverages and their evaluation

2. Preparation of instant coffee

3. Preparation of tea

4. Preparation of Ready To Serve beverages (RTS beverages)
5. Preparation of squash

6. Determination of water quality parameters; hardness, pH, turbidity, E-coli Test,
DO, BOD, COD
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7. Preparation of flavoured milk

8. Analysis of a spurious liquor sample

0. Determination of CO; level carbonated beverages

10.  Visit to carbonated and non-carbonated beverage industry

INSTRUCTIONAL STRATEGY

This being one of the most important subject, teacher should lay emphasis on developing
basic understanding of various concepts and principles and procedures involved herein.
Suitable tutorial exercises may be designed by the teachers, which require students visit
to various industries. Students may also be exposed to various National and international
standards. Visits to the relevant industry for demonstrating various operations involved in
the food beverage, is a must. Experts from the industry may be invited to deliver lectures
on the latest technology. Knowledge from pollution control and devices for the same
may be provided to the students. Wherever relevant, students may be made aware about
safety aspects.

RECOMMENDED BOOKS
1. Technology of Carbonated Beverage AVI Publications

2. Formulation and Production of Carbonated Soft Drinks by AJ Mitchel
(Blackie Publishers)
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4.6 BAKERY AND CONFECTIONERY TECHNOLOGY

w O
—
w

RATIONALE

This subject is aimed at developing an understanding of process technology and skills in
handling equipment involved for the preparation of bakery products in diploma students
of food technology

DETAILED CONTENTS
1. Introduction — Status of Bakery industry in India (2 hrs)
2. Raw Materials for Bakery Products (6 hrs)

Flour, sugar, shortening, yeast, salt etc as raw material for bakery products, their
role and PFA specifications of these raw materials

3. Manufacturing of Bakery Products (26 hrs)
Different types of bread and preparation of bread using different methods, quality
evaluation of bread, staling of bread

Different types of biscuits and preparation of biscuits using different methods,
quality evaluation of biscuits

Different types of cakes and pastries, preparation of cakes and pastries using
different methods, quality evaluation of cakes, different types of toppings

Preparation of other bakery products: rusks, crackers, buns, muffins and pizza
Types of packaging materials used for above bakery products

4. Confectionery Products (6 hrs)
Introduction, classification of confectionery products, confectionery ingredients
like starch, fats, colours, flavours. Brief account of sweeteners like Gur, refined
sugar, beet sugar, white sugar and liquid sweeteners like Molasses, corn syrup,
high fructose syrup, maple syrup. Reaction of sugar like caramelization,

hydrolysis sand crystallization, sugar boiled, chocolate and Indian compectionary

5. Layout out, setting up of units and hygienic conditions required in bakery plant,
operation and maintenance of bakery equipment (8 hrs)
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LIST OF PRACTICALS

1.

4.

Quality analysis of raw materials used in bakery and confectionery industry
according to PFA standards

Preparation and evaluation of bakery and confectionery products:
a) Bread

b) Cakes

C) Biscuits

d) Buns

e) Pizza

f) Candy like ginger

Study and analysis of the production charts used for different products by bakery
industries

Visits to bakery and confectionery industry

INSTRUCTIONAL STRATEGY

This being one of the most important subject, teacher should lay emphasis on developing
basic understanding of various concepts and principles and procedures involved herein.
Suitable tutorial exercises may be designed by the teachers, which require students visit
to various industries. Students may also be exposed to various National and international
standards. Visits to the relevant industry for demonstrating various operations involved in
the Bakery and Confectionery processing is a must. Experts from the industry may be
invited to deliver lectures on the latest technology. Knowledge from pollution control and
devices for the same may be provided to the students. Wherever relevant, students may
be made aware about safety aspects.

RECOMMENDED BOOKS

1. Bakery Engineering and Technology, Vol. I and II by Matz; CBS
2. Bakery Products Published by SIRI

3. Cereal Technology by Kent; CBS

4. Wheat Chemistry and Technology by Y Pomeranz

5. Basic Baking by SC Dubey

6. Practical Baking by William Sultan Vol. I and II

7. Practical Handbook of Bakery by US Wheat Associates



