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Vision of the Department

To be a leader in all domains of Food Technology, through teaching, research, outreach,

innovation and entrepreneurship

Mission of the Department

To impart complete education employing advanced technology and infrastructure so as to
shape the students into qualified professionals

To develop the personality of students, instilling in them a sense of belonging and responsibility
towards society

To work for the production of trained manpower well equipped to serve both the food industry
and society as a whole

To establish integration with industry and address issues of practical importance

To cater to the emerging needs and concerns of consumers, by providing thrust in the areas of

food engineering, technology and research innovations with continuous upgradation.



Program Educational Objectives

To produce professionals imbibing both theoretical and practical know how of food processing
and related areas to serve academia, industry as well as the society.

To disseminate the knowledge of current foods issues socially and globally, and enable the
students to address them employing latest techniques in food processing.

To provide learning opportunities in multidisciplinary fields involving chemistry,
biochemistry, engineering, microbiology, biochemical and other aspects of food along with its
preservation, processing, quality and packaging.

To provide a thorough industrial exposure to students so as to enable them to be capable enough

to serve in national and multinational organizations.

Program Outcomes

On successful completion of the program

Graduates will be able to apply knowledge of Food Science, Engineering and Mathematics.
Graduates will be able to demonstrate identification, formulation and problem solving related
to Food sector.

Graduates will be able to generate mass awareness on the importance of safe, wholesome and
nutritious foods.

Graduates will be able to design new food products as per societal demand.

Graduates will be in a position to apply their up-to-date knowledge practically within food
industries.

Graduates will be able to work in food industries, research organizations and academics.

Graduates will be able to demonstrate knowledge with professional ethics.



3" Semester

Hours Per Total
Course . .
Course Title Week Contact Credits
Code
L T Hours
MTH201F Engineering Mathematics-II 3 0 0 3 3
DFT202C Fluid Mechanics 3 0 0 3 3
DFT203C Unit Operations in Food Processing 3 0 0 3 3
DFT205E Food Plant Hygiene & Sanitation 2 0 0 2 2
DFT206C Fruits & Vegetable Technology 3 0 0 3 3
DFT241C Fluid Mechanics Laboratory 0 0 2 2 1
DFT242C Unit Operations in Food Processing 0 0 2 2 1
Laboratory
DFT244C Fruits & Vegetables Technology Laboratory 0 0 2 2 1
Elective 2 2
TOTAL 22 19




4t Semester

Hours Per Total
Course . .
Course Title Week Contact Credits
Code

L | T Hours
DFT251C Mass Transfer Operations 3 0 0 3 3
ELE252G Basic Electrical & Electronics 3 0 0 3 3
DFT256C Dairy Processing Technology 3 0 0 3 3
DFT254C Food Process Engineering 3 0 0 3 3
DFT255E Food Biotechnology 2 0 0 2 2
DFT291C Mass Transfer Operations Laboratory 0 0 2 2 1
DFT292G Basic Electrical & Electronics Laboratory 0 0 2 2 1
DFT293C Food Process Engineering Laboratory 0 0 2 2 1
DFT294E Food Biotechnology Laboratory 0 0 4 4 4
Elective 2 2
TOTAL 26 23




5% Semester

Hours Per Total
Course . .
Course Title Week Contact Credits
Code
L | T Hours

DFT301C Heat Transfer Operation 3 0 0 3 3

DFT302C Engineering Properties of Food Materials 2 0 0 2 2

DFT307C Milk and Milk Products Technology 2 0 0 2 2

DFT304C Food Additives & Ingredients 2 0 0 2 2

DFT306C Cereal, Pulses & Qil Seed Technology 3 0 0 3 3

DFT341C Heat Transfer Operation Laboratory 0 0 2 2 1

DFT342C Engineering Properties of food Materials 0 0 2 2 1
Laboratory

DFT343C Food Additives & Ingredients Laboratory 0 0 2 2 1

DFT347C Milk and Milk Products Technology 0 0 2 2 1
Laboratory

DFT346C Cereal, Pulses & Qil Seed Technology 0 0 2 2 1
Laboratory

Elective 2 2

Total 24 19




6™ Semester

Hours Per Week Total
Course . .
Code Course Title L T P Contact Credits
Hours
Course Course Title Hours | Total Credits
Code per | Contact
Week hour
DFT352C Packaging Technology 3 0 0 3 3
ELE353G Process Control & Instrumentation 3 0 0 3 3
DFT354C Food Safety and Standards 3 0 0 3 3
DFT355E Waste Management in Food 2 0 0 2 2
Industry
DFT356C Technology of Spices, Flavors and 2 0 0 2 2
Plantation Crops
DFT392C Packaging Technology Laboratory 0 0 2 2 1
ELE393G Process Control & Instrumentation 0 0 2 2 1
Laboratory
DFT394C Technology of Spices, Flavors and 0 0 2 2 1
Plantation Crops Laboratory
Elective 2 2
TOTAL 21 18




7% Semester

Hours Per Week Total
Course . .
Code Course Title L T P Contact Credits
Hours

DFT401C Meat Fish & Poultry Technology 3 0 0 3 3

DFT402C Bakery & Confectionary 3 0 0 3 3
Technology

DFT406C Post Harvest Technology of Fruits 3 0 0 3 3
and Vegetables

DFT404F Credit Seminar 2 0 0 2 1

DFT407G Food Plant Layout and 3 0 0 3 3
Management

DFT441C Meat Fish & Poultry Technology 0 0 2 2 1
Laboratory

DFT442C Bakery & Confectionary 0 0 2 2 1
Technology Laboratory

DFT444C Advanced Instrumentation 0 0 2 2 1
Laboratory

DFT445C Post Harvest Technology of Fruits 0 0 0 2 1
and Vegetables Laboratory
TOTAL 22 17

8t Semester
Course Code | Course Title Credits
DFT450C In-Plant Training, Project Report, Seminar & Group 20
Discussions
Total 20




Semester Wise Credits

Semester Credits
3rd 19

4th 23

&th 19

6th 18

Tth 17

gth 20
Total 116

11



List of Foundation Courses

C Hours Per Total
ourse . q
Cod Course Title Week Contact Credits
ode
L | T]| P Hours
PHY101F Applied Physics 3 0 0 3 3
CHM101F Applied Chemistry 3 0 0 3 3
MTH104C Applied Mathematics 3 0 0 3 3
EVS101F Environmental Science 3 0 0 3 3
CSE101F Introduction to ' 3 0 0 3 3
Computer Programming
ENG101F Communicative English 3 0 0 3 3
MEC101C Engineering Drawing 0 0 4 4 )
PHY141F Applied Physics Laboratory 0 0 2 2 1
CHM141F Applied Chemistry Laboratory 0 0 ) ) 1
CSE141F Introduction to Computer Programming 0 0 ) ) 1
Laboratory

MTH151F Engineering Mathematics-| 3 0 0 3 3
MTH201F Engineering Mathematics-II 3 0 0 3 3
DFT404F Credit Seminar 2 0 0 2 1

Total credits 30

12




List of Core Courses

Hours Per Total
Course . .
Course Title Week Contact Credits
Code
L | T]| P Hours
Introduction to Microbiology &
DFT101F . . 3 /0] 0 3 3
Biochemistry
DFT141F Introduction to Microbiology & 0 0 5 5 1
Biochemistry Laboratory
Fundamentals of Food Processing and
DFT152C . 3 0 0 3 3
Preservation
DFT154C Food Chemistry 3 0 0 3 3
DFT157C Food Analytical Techniques 4 0 0 4 4
DFT156C Food Microbiology 3 0 0 3 3
DFT191C Food Chemistry Laboratory 0 0 ) ) 1
DFT195C Food Analytical Techniques Laboratory 0 0 2 2 1
DFT193C Food Microbiology Laboratory 0 0 2 ) 1
DFT202C Fluid Mechanics 3 0 0 3 3
DFT203C Unit Operations in Food Processing 3 0 0 3 3
DFT206C Fruits and Vegetable Technology 3 0 0 3 3
DFT241C Fluid Mechanics Laboratory 0 0 2 2 1
DFT242C Unit Operations in Food Processing 0 0 2 2 1
Laboratory
DFT244C Fruits and Vegetable Technology 0 0 2 2 1
Laboratory
DFT251C Mass Transfer\Operations 3 0 0 3 3
DFT256C Dairy Processing Technology 3 0 0 3 3
DFT254C Food Process Engineering 3 0 0 3 3
DFT291C Mass Transfer Operations Laboratory 0 0 2 2 1
DFT293C Food Process Engineering Laboratory 0 0 2 2 1

13




Hours Per Total
Course . .
Course Title Week Contact Credits
Code
L T P Hours
DFT301C Heat Transfer Operation 3 0 0 3 3
DFT302C Engineering Properties of Food 2 0 0 2 2
DFT307C Milk and Milk Products Technology 2 0 0 2 2
DFT304C Food Additives & Ingredients 2 0 0 2 2
Technology of Spices, Flavours and
DFT356C . 2 0 0 2 2
Plantation Crops
DFT341C Heat Transfer Operation Laboratory 0 0 2 2 1
DFT342C Engineering Properties of Food Laboratory 0 0 2 2 1
DFT343C Food Additives & Ingredients Laboratory 0 0 2 2 1
DFT347C Milk and Milk Products Technology 0 0 2 2 1
Technology of Spices, Flavours and
DFT394C . 0 0 2 2 1
Plantation Crops Laboratory
DFT306C Cereal, Pulses & Qil Seed Technology 3 0 0 3 3
DFT352C Packaging Technology 3 0 0 3 3
DFT354C Food Safety and Standards 3 0 0 3 3
DFT346C Cereal, Pulses & Qil Seed Technology
0 0 2 2 1
Laboratory
DFT392C Packaging Technology Laboratory 0 0 2 2 1
DFT401C Meat Fish & Poultry Technology 3 0 0 3 3
DFT402C Bakery & Confectionary Technology 3 0 0 3 3
DFT406C Post Harvest Technology of Fruit &
3 0 0 3 3
Vegetable
DFT441C Meat Fish & Poultry Technology Laboratory | 0 2 2 1
DFT442C Bakery & Confectionary Technology
0 0 2 2 1
Laboratory
DFT445C Post Harvest Technology of Fruit & 0 0 5 5 1
Vegetable Laboratory
DFT444C Advanced Instrumentation Laboratory 0 0 2 2 1
Total Credits 83

14




List of Elective Courses (Generic)

Hours Per Week Total
Course . .
Course Title Contact Credits
Code L T P
Hours
Hours Total
Course . .
Course Title Per Contact | Credits
Code
Week | Hours
DFT194G Manufacturing Process
0 0 6 6 3
Laboratory
ELE252G Basic Electrical & Electronics
3 0 0 3 3
Basic Electrical & Electronics
ELE292G 0 0 2 2 1
Laboratory
ELE
353G Process Contr'ol & 3 0 0 3 3
Instrumentation
Process Control &
ELE393G . 0 0 2 2 1
Instrumentation Laboratory
Food Plant Layout and
DFT407G 3 0 0 3 3
Management
Total Credits 14
List of Elective Courses (Discipline Centric)
Hours Per Week Total
Course . i
Course Title Contact Credits
Code L T P
Hours
Hours Total
Course . .
Course Title Per Contact | Credits
Code
Week Hours
DFT153E Thermodynamics 3 0 0 3 3
DFT205E Food Plant Hygiene & Sanitation 2 0 0 2 2
DFT255E Food Biotechnology 2 0 0 2 2
DFT294E Food Biotechnology Laboratory 0 0 4 4 2
Waste Management in Food
DFT355E 2 0 0 2 2
Industry
Total Credits 11

15




SEMESTER-III



MTH201F ENGINEERING MATHEMATICS-II CREDITS: 3-0 (3)

COURSE OBJECTIVES:

. To understand the different concepts involved in statistical analysis.

. To provide an insight of probability and numerical analysis techniques.
UNIT-I

Statistics a conceptual frame work, Diagrammatic and Graphical representation of data, Measures of central
tendency: Mean, median, mode geometric mean and harmonic mean. Characteristics of a good Average.
Measures of dispersion: Range, mean deviation, Quartile deviation, standard deviation, variance, coefficient
of variation, Characteristics of good dispersion.

UNIT-II

Probability: Axioms of probability, conditional probability, Baye’s Theorem, Discrete and continuous random
variables, Binomial, Poisson and Normal distributions.

UNIT-I

Measures of Skewness - Karl Pearson’s and Bowley’s method, Measures of Kurtosis, Sheppard’s corrections.
Correlation: Karl Pearson’s coefficient of correlation, Spearman’s Correlation, Properties of correlation.
Regression Analysis: Method of Least squares, Fitting of Straight line and parabola of degree, Properties of
Regression.

UNIT-IV

Index Numbers: Definition, construction of index numbers and problems there of for weighted and un
weighted index numbers including Laspeyre’s, Paasche’s, Edgeworth Marshall and Fisher’s. Chain index
numbers.

COURSE OUTCOMES:
After completion of course, the students will be able to:
 Apply various statistical tools and numerical analysis techniques for data analysis in engineering field.

Books Recommended:
1. HariArora, A Textbook of Engineering Mathematics Vol. I, Il.
SC Gupta and V.K Kapoor Fundamentals of Mathematical Statistics
Meyer: Data Analysis for Scientists & Engineers, John Wiley & Sons.
Brownlee: Statistical Theory and Methodology in Science and Engineering, John Wiley & Sons.
N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2008.
B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
Advanced Engineering Mathematics by Jain, R.K. and lyengar SRK, Narosa, 2001.
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DFT202C FLUID MECHANICS CREDITS: 3-0 (3)

COURSE OBJECTIVES:

. To introduce the students to the important engineering properties of fluids.

. To describe the behavior of static and moving fluids under different conditions.

. To explain the measurement of fluid flow and different flow measuring apparatus.
UNITI

Fluid and their Properties; Difference between solids, liquids and gases, ideals and real fluids. Continuum
concept of a fluid; density; specific gravity and relative density; viscosity and its dependence on temperature;
surface tension and capillarity, vapour pressure and cavitations; classification of fluids: Newtonian and non-
Newtonian fluids. Pascals law, simple manometer, differential manometer.

UNITII

Fluid Statics: Action of fluid pressure on a plane (horizontal, & vertical) submerged surface, resultant force
and center of pressure force on a curved surface due to hydrostatic pressure. Buoyancy and floatation,
stability of floating and submerged bodies, metacentric height and its determination.

UNIT 1l

Fluid Kinematics and Dynamics;Classification of fluid flows, Flow regimes and Reynolds number. Continuity
equation in cartesian coordinates, Euler’s equation, Bernoulli’s equation and steady flow energy equation.

UNIT IV

Flow & Flow Measurements: flow losses in pipes, Darcy equation, minor head losses in pipes and pipe fittings.
Venturimeter, orificemeter and rotameter. Pumps: types of pumps & characteristics, typical performance
curve. Fans, blowers & compressors.

COURSE OUTCOMES:

After completion of course, the students will be able to:

. Understand the various important fluid properties and classification of fluids.

. Understand the flow behavior of fluids in rest and movement.

. Comprehend the basics of fluid flow measurement and principle of measuring devices.
Books Recommended:

1. Kumar D.S, (2004). Fluid Mechanics and Fluid Power Engineering by Kataria& sons.
2. Bansal R.K (2005). A textbook of Fluid Mechanics & Hydraulic Machines, Laxmi Publication (P) Ltd.
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DFT206C FRUIT & VEGETABLE TECHNOLOGY CREDITS: 3-0 (3)

COURSE OBJECTIVES:

e To make the students aware about the recent production and global scenario of the fruit and vegetable
processing.

e Totrain students to manufacture different fruit and vegetable products according to FPO specification.

e To enable students to learn different preservation techniques to overcome the problems of Post
harvest losses.

UNIT-I

Indian and global scenario of Fruit and Vegetable production and processing: Primary processing and
handling of fruits and vegetables. Infrared Blanching, Ultrasound processing. Heat processing of fruits and
vegetables: principles and considerations and the defects thereof.

UNIT-II

Fruit products: Definition, formulation, preparation and FPO/FSSAI standards of fruit juices, Tomato
Products, Pickles,.and their Spoilage. Jams, Jellies and Marmalades: Preparation of Fruits, Processing Steps
involving Pectin, its Extraction and Requirement, Theories of Jelly Formation. Preserve, candied and
Crystallized Fruits and Vegetables.

UNIT-I

General methods of freezing of fruits and vegetables, their packaging and storage: Changes during storage
of frozen products.; NIR freezing storage of fruits and Vegetables, Cold Plasma,

Low temperature conditioning technology of fruits and Vegetables, Refractance window drying of fruits and
vegetables

Dehydration of fruits and vegetables by Osmo-dehydration and Freeze drying Examples of dried and frozen
products. Technology of Fresh-cut fruits and vegetables.

UNIT-IV

Important Enzymes in Fruit and Vegetable Technology: Use of Preservatives in fruit and vegetable products
and their mode of action.
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COURSE OUTCOMES:

After completion of course, the students will be able to:

Gain the knowledge of canning of different fruit and vegetable products and understand the problems
faced with retorting and overcome the problems with the spoilage of canned products.

Manufacture different fruit and vegetable products and their quality assessment.

Understand different preservation techniques for shelf life enhancement of products.

Understand role of enzymes in food industry and their application.

Books Recommended:

A

Girdhari Lal &Sidappa, (1996). Fruits and vegetable preservation, ICAR (New Delhi).

Srivastava, (2000). Preservation of fruits and vegetable, IBD Co. Lucknow.

KhaderVijaya, (2000). Preservation of fruits and vegetable, Kalyani Publication.

Verma. L. R. & Joshi. V. K., (1994). Post harvest technology of fruits and vegetables — Handling, Processing,
Fermentation and Waste management
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DFT203C UNIT OPERATIONS IN FOOD PROCESSING CREDITS: 3-0 (3)

COURSE OBJECTIVES:
e Tounderstand the preliminary operations involved in food processing.
o To familiarize the students with the industrial processes involving size reduction, sieving, mixing and
agitation.
e To provide the students with insight of various separation and crystallization processes, their principles
and equipments.

UNIT-I

Preliminary unit operation: physical properties of food materials. Cleaning, sorting and grading — aims,
methods and applications. Different conveying systems: belt conveyors, chain conveyors, screw conveyors,
pneumatic conveyors, vibrating and oscillating conveyors, bucket elevators — their selection and operation.

UNIT-II

Size reduction and sieve analysis: Theory of comminution, size reduction laws- calculation of energy required
during size reduction, size reduction equipment: Crushers — grinders, ultrafine grinders, cutters, size
enlargement. Effects of size reduction on sensory characteristics and nutritive value of food. Sieving,
separation based on size (mesh size), Types of screens: stationary screens — grizzlies, gyrating screens,
vibratory screens, and effectiveness of screens.

UNIT-I

Mixing & Agitation: Types, measurement and rate of mixing, mixing equipment-liquid mixer, powder &
particle mixer, dough & paste mixer, jet mixer, static mixer, purpose of agitation, agitated vessels —impellors,
propellers & turbines, kneading, Homogenization - Principle & equipment.

UNIT-IV

Separation Process: Filtration-principle of filtration; types of filtration. Equipment- filter press, rotary drum,
shell & leaf filter, vacuum filter, centrifugal filter, filter media, filter aid, and filter cake. Ultrafiltration,
membrane filtration, reverse osmosis. Sedimentation- Stoke’s law. Free and hindered settling. Equipment for
sedimentation. Crystallization, nucleation, crystal growth. Crystallization equipment.
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COURSE OUTCOMES:

After completion of course, the students will be able to:

o Develop the understanding of material handling.

e Understand the processing of foods in terms of common unit operations like size reduction, mixing, and
separation.

o Implement his computational skills in calculating the energy required in size reduction, mixing.

e Understand the construction, working and applicability of various size reduction, mixing and separation
equipments.

Books recommended:

Sahay, K.M. and Singh.K . K (1998).Unit Operations of Agricultural Processing byKalya Publishers, Ludhiana.
Mcabe W. L. and Smith J. C. (7*"Edition). Unit operations of chemical engineering. Mc Graw Hill Publication.
GeanKoplis C. J. (3™ Edition). Transport processes in unit operations. Prentice Hall of India.
P.Fellows.(2000) Food processing technology. Principles and practice. Ellis Horwood England and VCH
publishers Germany

5. Earl, P. (1994). Unit operation in Food Processing, Elsevier Science UK.

el .
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DFT205E FOOD PLANT HYGIENE & SANITATION Credits: 2-0 (2)
COURSE OBJECTIVES:

e Introduction to Food Hygiene and Sanitation and its significance in Food Industries.

e Understanding general principles of Food Hygiene in relation to food preparation.

e Microbial contamination of food and various physical and chemical techniques used for their control.

e Understanding sanitary aspects of water supply with emphasis on kind of impurities, purification and
disinfection techniques

e Basic knowledge of physical and chemical factors in cleaning.

UNIT-I

General principle of food hygiene, Hygiene in rural and urban areas in relation to food preparation, personal
hygiene and food handling habits. Sanitary aspects of building and processing equipment. Establishing and
maintaining sanitary practices in food plants.

UNIT-II

Physical and chemical control, Food contamination by microorganisms, effective control of microorganisms,
importance in food sanitation, micro-organisms as indicator of sanitary quality.

UNIT-I

Sanitary aspects of water supply: Source of water, quality of water, water supply and its uses in food
industries. Purification and disinfection of water preventing contamination of potable water supply.

UNIT-IV

Effective detergency and cleaning practices: Importance of cleaning technology, physical and chemical
factors in cleaning, classification and formulation of detergents and sanitizers, cleaning practices. Role of
sanitation, general sanitary consideration and sanitary evaluation of food plants.

COURSE OUTCOMES:
After completion of course, the students will be able to:

e Understand the significance of Food Hygiene and sanitation in Food industries. Various Hygiene
principles employed during food preparation. Hygiene design of buildings and process equipments.

e  Microbial contamination of food and various physical and chemical techniques used for mitigation.

e Know-how of sanitary aspects of water supply and purification and disinfection techniques.

e Basic knowledge of chemical and physical factors in cleaning. Acquaintance regarding detergents and
sanitizers with stress on their chemistry and antimicrobial spectrum.

e Understanding procedures employed for sanitary evaluation of food plants.

Books Recommended:

1. Principles of Food Sanitation by Marriott and Norman, G.

2. Hygiene and Sanitation in Food Industry by S. Roday, TMH 3. Guide to Improve Food Hygiene by Gaston
and Tiffney, TMH.

3. Practical Food Microbiology & Technology by Harry H. Weiser, Mountney, J. and Gord, W.W.

4. Food Poisoning and Food Hygiene by Betty C. Hobbs, London publication.

56



DFT241C FLUID MECHANICS LABORATORY CREDITS: 0-2 (1)

COURSE OBJECTIVES:

To introduce the students to the important engineering properties of fluids.

To demonstrate the flow of different types of fluids.

To demonstrate the behavior of fluids at rest and under motion.

To demonstrate the measurement of fluid flow using different measuring apparatus.

Practicals:

1. Calibrate the given rotameter.

2. Observe various pressure measurement devices.

3. Study the transition from laminar to turbulent flow and determine the Reynolds number for a flow through
a pipe.

4. Determine the co-efficient of discharge through venturi meter and orifice meter.

5. Determine the hydrostatic thrust acting on a plane immersed in water.

6. Determine the head loss in a pipeline due to sudden expansion, sudden contraction and bends in a pipe.

7. Study the flow through a variable area duct and verify Bernoulli’s energy equation.

8. To verify Stoke’s law and to study the variation of the drag co-efficient with Reynolds number (Re) for
sphere.

9. Determine the losses due to friction in pipes.

10. Study of pressure drop in a packed bed.

11. Study centrifugal pump characteristics.

COURSE OUTCOMES:

After completion of course, the students will be able to:

Understand and verify fluid characteristics under different conditions.
Understand the properties of fluid important for measurement of their flow.
Comprehend the principle fluid flow measurement applied in different pressure measuring devices.
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DFT242C UNIT OPERATIONS IN FOOD PROCESSING LABORATORY

CREDITS: 0-2 (1)

OBIJECTIVES:

To develop knowledge in handling various unit operation equipments related to size reduction, sieving

and mixing.
Practicals:

1. Study the working and performance of a given cyclone.

2. Crushing of rock salt in the Jaw Crusher, and Determination of average size by sieving.

3. Tostudy the jaw crusher and determination the actual capacity, reduction ratio and Verification of
Rittinger’s law of Crushing.

4. Todetermine and analyze the size distribution of a fixed granular solid by using a Test Sieve Stack.

5. Todetermine and analyze the size distribution of a fixed granular solid by using a RoTap sieve Shaker.

6. To study the effect of grinding with grinding time in Ball mill.

7. Tostudy the effect of grinding with frequency (RPM) in Ball mill.

8. Understand the operations of a plate and frame filter press and verify cake filtration laws at constant
flow rate and at constant pressure.

9. Understand the working of ribbon mixer.

10. Determination of the capacity of a screw conveyor and power loss for different angle of inclination.

COURSE OUTCOMES:

After completion of course, the students will be able to:

Understand the basic principles of various engineering equipments and its applications.
Be able to apply the skill of material balance and energy balance in unit operations processes.
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DFT244C FRUIT & VEGETABLE TECHNOLOGY LABORATORY CREDITS: 0-2 (1)

OBJECTIVES:

Preservation and analytical techniques in fruit and vegetable products.

Use of various techniques and additives for fruit and vegetable processing and quality Analysis.

Preparation of different fruit and vegetable products according to FPO/FSSAI specification.
Give industrial exposure to students.

Practicals:

L 0N AR WN e

Preparation of fruit juices and determination of TSS, °brix and acidity of fruit Juices.
Determination of Vitamin C content by titration method.

Determination of Beta carotene content of juices by HPLC and spectrophotometric method.
Preparation of jams and determination of its sugar content.

Preparation of fruit products by using Pearson Square method.

Preparation of pickles and its quality assessment.

Adequacy of blanching using guaicol and hydrogen peroxide.

Preparation of tomato puree, paste and ketchup

Organoleptic evaluation of fruit and vegetable products prepared in class practicals.

10. Visit to a local fruit processing plant.

COURSE OUTCOMES:

On the completion of the course, the students will able to get Practical experience on fruit and

vegetable process technology and will be fit for adjustment in Fruit and Vegetable industry.
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SEMESTER-IV



DFT251C MASS TRANSFER OPERATION CREDITS: 3-0 (3)

COURSE OBJECTIVES:
. To study and learn the basic mass transfer operations used in food processing and preservation.
. To develop the analytical skills to calculate mass transfer in food system.
. To possess the Knowledge of properties of air—water vapor mixture imperative in designing of systems

such as air- conditioning equipment for storage of fresh produce, dryers for drying cereal grains, and cooling
towers in food processing plants.

UNITI

Units Dimensions: System of Units, Conversion of units, Mole Fraction and Mole percent, Mass Fraction and
Mass percent, Concentration in different forms, Mass balancing, Principles of molecular diffusion and diffusion
between phases, Fick’s Law, Diffusivity, Diffusion in solids, Knudsen diffusion.

UNITII

Extraction: Liquid-liquid extraction, selectivity & choice of solvent, liquid-liquid extraction equipment.
Leaching-Introduction, leaching equipment. electrodialysis system, reverse osmosis, Ultrafiltration, types of
reverse osmosis and ultrafiltration systems. Membrane performance, concentration polarization

UNIT Il

Distillation—Vapour liquid equilibrium, relative volatility, flash &batch distillation, steam distillation, vacuum
distillation, T-xy & xy curves for distillation, azeotrophic mixtures, and distillation tower. Dehydration,
moisture diffusion, drying rate curves, dehydration systems

UNIT IV

Absorption Introduction to absorption, the mechanism of absorption, Absorption equipment, Limiting gas-
liquid ratio, Flooding, different packings in packed column. Desorption or stripping. Principles of humidification
& dehumidification, wet and dry bulb temperature, psychrometric chart, cooling tower.

COURSE OUTCOMES:
After completion of course, the students will be able to:
e To be able to understand all the basic mass and energy consumption systems in food processing unit
operations.
e Tounderstand the fundamentals of basic mass transfer operations.
e To be able to efficiently design and optimize various process flow operations used in food Industries.
e Tounderstand the procedures used in computations involving psychrometric properties useful in design
and analysis of various food processing and storage systems.

Books Recommended:

1. GeanKoplis C. J. Transport processes and separation process principles, 4" Edition. Prentice Hall of India.

2. McCabe. Warren L., Smith. Julian C., Peter Harriott, Unit Operations of Chemical Engineering, 7th Edition.
McGraw-Hill, Inc., New Delhi.

3. Treyball R.E, Mass Transfer Operation, 3™ Edition-McGraw Hill Publication.

4. Singh, R.P., & Heldman. Introduction to Food Engineering, 3™ Edition, Academic Press, London, UK.

5. Humelblau D.M.& Riggs, J. B., Basic principles and Calculation in Chemical Engineering,
7" Edition.Prentice-Hall of India Pvt. Ltd.
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ELE252G BASIC ELECTRICAL & ELECTRONICS CREDITS: 3-0 (3)

COURSE OBJECTIVES:
. To acquaint the students with concepts of current, electromagnetism, and working of motors.
. To provide an understanding of various transformers and their working.
. To familiarize the students with semiconductor devices and transistors.

UNITI

DC Circuits: Basic Terminology including voltage, current, power, resistance, emf; Resistances in series and
parallel; Current and Voltage Division Rules; Capacitors & Inductors: V-I relations and energy stored. Ohms
Law and Kirchhoff's laws-Problems, Superposition, Thavenin and Norton Theorems.

UNITII

AC Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor representation, real power,
reactive power, apparent power, power factor.
Basic principle ,construction and working of transformers, DC generators and DC Motors.

UNIT 1l

Semiconductor Diode Characteristics.
Diode circuits: Clipper; Clamper circuits. Zener diode, DC power supply: Rectifier; Half wave, Full wave(center-
tapped, bridge), Zener-regulated power supply.

UNIT IV

Transistor: Bipolar junction Transistor, transistor as a switch, transistor circuit configuration, transistor
characteristics. Field Effect Transistor.

Operational Amplifiers: Virtual ground concept; Inverting Amplifier, Non-inverting Amplifier, Integrator,
Differentiator, Summing Amplifier and their applications. Instrumentation system: Transducer, Strain Gauge,
Cathode Ray oscilliscope (CRO),

Introduction to Analog and Digital meters.
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COURSE OUTCOMES:

After completion of course, the students will be able to:
e Explain the working and operation of transformers and motors
e Apply theorems of electrical circuits in engineering.

Books Recommended:

1. D.P.Kothariand l.J. Nagrath, Basic Electrical Engineering, Tata McGraw Hill, 2010.
2. D.C. Kulshreshtha, Basic Electrical Engineering, McGraw Hill, 2009
3. V.D. Toro, Electrical Engineering Fundamentals, Prentice Hall India, 1989

Reference Books:

1. E. Huges, Electrical and Electronics Technology, Pearson, 2010.

2. Charles K. Alexander, Mathew N.O. Sadiku, Fundamentals of Electric circuits, McGraw Hill.
3. Jack E. Kemmerly William H. Hayt, Engineering Circuit Analysis, Mc Graw Hill, 2012.

4. L.S. Bobrow, Fundamentals of Electrical Engineering, Oxford University Press, 2011.
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DFT256C DAIRY PROCESSING TECHNOLOGY CREDITS: 3-0 (3)

COURSE OBJECTIVES:

e To provide students a simple and good overview of dairy technology.

e Tointroduce students to dairy industry in India and abroad.

e To develop knowledge of students about properties and processing of liquid milk.
e Tointroduce students to various milk processing operations applied to liquid milk.

UNIT I

Introduction: Present milk industry scenario in India, cooperative dairying and dairy development
programmes in India.

Liquid milk: Definition, detailed chemical composition, physical structure and nutritional profile. Colloidal
calcium phosphate and milk enzymes. Factors affecting milk composition, milk formation/secretion. National
and international milk standards.

UNIT I

Milk properties: Solution properties, milk acidity and pH, redox potential, specific gravity and density, optical
properties, viscosity and fluid milk rheology.Production, collection, procurement, reception and storage of
milk in dairy processing plants. Milk microbiology: microbial spoilage of milk, hydrolytic rancidity in milk and
auto-oxidation of milk fats.

UNIT 1l

Milk processing operations: Homogenization- objectives, operation of homogenizer, effects of turbulence,
factors affecting fat globule size, surface layers and homogenization clusters. Pasteurization- definition,
different methods, operation of HTST pasteurizer and UHT processing. Milk sterilization. Effect of processing
on milk components and their functional properties.

UNIT IV

Standardization of milk and cream separation, formula composition and manufacture of infant foods, good
hygienic practices in milk processing, HACCP. Cleaning and disinfection in dairy industry.

COURSE OUTCOMES:
After completion of course, the students will be able to:

e The students will gain knowledge about dairy industry scenario in India and abroad.

e The students will gain knowledge about the composition and properties of liquid milks.

e The students are expected to know about the different processing techniques applied to liquid milk.
e The students will know the knowledge of good hygienic practices in liquid milk processing.

Books Recommended:

1. Smit, Gerrit (2003). Dairy processing: improving quality, Woodhead publishing limited, England.
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De, Sukumar (1991). Outlines of dairy technology, Oxford university press, Delhi.
Varnam, A.H., Sutherland, J.P. (1994). Milk and milk products, Chapman and Hall, New York, USA.
Walstra, P., Geurts, T.J., Noomen, A., Jellema, A., Boekel, M.A.J.S (1999). Dairy Technology: Principles of

milk properties and processes, Marcel Dekker, Inc, New York.
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DFT254C FOOD PROCESS ENGINEERING CREDITS: 3-0 (3)

COURSE OBJECTIVES:

e Tointroduce the students to the basics of food process engineering.

e Toteach the principle and applications of drying and thermal processing in food processing.
e Toteach the basic principle of refrigeration and freezing of food materials.

e To describe the basic concepts of extrusion process and its application in food processing.

UNITI

Drying: Theory of drying, bound moisture, free moisture, equilibrium moisture content, critical moisture
content, drying rate curves, Engineering aspects of different types of dryers including bin dryer, tray drier,
drum drier, tunnel drier, spray drier, fluidized bed drier, freeze drier

UNIT I

Thermal processing: Microbial survival curves, Kinetics of microbial death and concept of F, D and Z values,
Evaluation of processing time in canned foods by general and mathematical method, Different types of
sterilizers

UNIT 1l

Refrigeration: Introduction to refrigeration, Refrigerants and their selection, Components of refrigeration
systems, Types of different Refrigeration systems, Pressure enthalpy charts and tables, Analysis of vapor
compression refrigeration system (Cooling load, Coefficient of performance, Refrigerant flow rate).

UNIT IV

Freezing: Introduction to freezing, Different types of freezing system, Indirect and direct contact systems,
Freezing curve, Freezing rate and freezing point, Freezing time calculations, different types of freezers
including plate freezers, blast freezer cryogenic freezing. Vacuum freezing

UNIT V

Extrusion: Introduction to extrusion process of food, Classification of extrusion process, Types of extruders-
single screw and twin screw extruder, Design features and operational characteristics, Effect of extrusion
parameter on product quality and optimization.
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COURSE OUTCOMES:

After completion of course, the students will be able to:

e Understand various basic aspects of food process engineering
e Comprehend the inactivation of micro-organisms during thermal processing and its calculations.
e Understand the processing of foods by high temperature, low temperature and extrusion processes.

Books Recommended:

1. Smith, P.G. (2010). Introduction to Food Process Engineering (2™ edition). Springer New York Dordrecht
Heidelberg London

2. Berk, Z. (2009). Food Process Engineering and Technology (1% edition). Academic press publications,
Elsevier.

3. Singh, R.P. and Heldmann, D.R. (2009). Introduction to Food Engineering (4" edition). Academic press
publications, Elsevier.
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DFT255E FOOD BIOTECHNOLOGY CREDITS: 2-0 (2)

COURSE OBJECTIVES:

To acquaint students about the following knowledge:

e Micro organisms which can be used in industries for economic benefits.
e Fermentation process and fermenting micro organisms.

e Production of industrially important microbial products.

e Recovery of microbial products in industrial processes.

e Processes involved in strain improvement.

UNITI

Fermentation- Definition, types, advantages and disadvantages. Classification of food fermentations-
Alcoholic, lactic and acetic acid fermentations. Fermentation systems (batch and continuous systems),
fermenter design, instrumentation and control. Fermentation raw materials. Media sterilization, antifoam
agents, foam sensing, control device, Innoculum development.

UNIT I

Microbial production of various primary and secondary metabolites- Alcohol, amino acids (glutamic acid and
lysine), organic acids (citric, acetic and lactic acid), enzymes (pepsin, amylase). Rate of microbial growth and
death, Rate of product formation.

UNIT 1l

Downstream processing of extracellular and intracellular products, cell rupture- introduction, separation
process with examples. Immobilised enzyme technology- methods of immobilization and applications.

UNIT IV

Biomass production- microbial production of single cell protein and Baker’s yeast,Production of
Bacteriocins,Bioflavors,and Biopigments Principle of overproduction of metabolites. Selection of natural
variants, recombinant DNA technology, Induced mutations by chemical and physical mutagenic agents.

COURSE OUTCOMES:

After completion of course, the students would have learned:

Microbes and microbial processes involved in industries.

Fermentation technology.

Production of industrially important microbial products.

Downstream processing.

Strain improvement of industrially important microbes.

Understand the various important fluid properties and classification of fluids.

oA wWN R

Books Recommended:

1. Prescott &Dunn(1992), Industrial Microbiology, 4" Edition. CBSPublishers, New Delhi.
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Ward, O. P. (1989). Fermentation Biotechnology- Principles, Process and Products. Prentice Hall Publishers,

New Jersey.
Stansbury, P.F., Whitaker, A and Hall, S. J. (1995). Principles of Fermentation Technology,Pergamon Press,

Oxford.
Young, M. Y. (1984).Comprehensive Biotechnology (Vol.1-4), Pergamon Press Oxford.
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DFT291C MASS TRANSFER OPERATION LABORATORY CREDITS: 0-2 (1)

COURSE OBJECTIVES:

e Toobserve various mass transfer operations in the lab.
e Tounderstand various fundamental processes of diffusion, extraction, distillation in the lab.
e To observe migration of a constituent of a fluid or a component of a mixture.

Practicals:

To determine the drying characteristics of a given sample by drying in a tray dryer.

To study the edible oil extraction from food samples (Solid Liquid Extraction)
Determination of the diffusion coefficient of an organic vapour (e.g. CCl4) in air.

To study the extraction of essential oils from different Himalayan sources

To determine the conductivity of unknown solution.

To study the separation of different components by using distillation apparatus

To study the extraction of starch from different sources an example of solid liquid extraction
To study the mass transfer characteristics of protein extraction from different food samples
To study the extraction of caffeine from the coffee

10. To study the preparation of sugar from sugar cans an example of crystallization

11. To study the extraction of beta-carotene by using vacuum distillation.

L 0N WD

COURSE OUTCOMES:

After completion of course, the students will be able to:

e To get familiarized with various fundamental operations of mass transfer in food industries.
e Tounderstand the concept of material balancing in context to unit operations in food processing.

e To understand changes in the physical equilibrium of the system caused by the concentration

differences.

70



DFT292G BASIC ELECTRICAL & ELECTRONICS LABORATORY

CREDITS: 0-2 (1) COURSE

OBIJECTIVES:

To determine various parameters of operation in circuits.
To learn and solve problems pertaining to diodes and amplifiers.
To study the operation of motors and generators.

Practicals:
Basics:
1. Familiarity with lab equipments like ammeters, voltmeters, wattmeters, multimeters, breadboard,
CRO, power supplies, etc.
2. Familiarity with electrical/electronic components like resistors, inductors, capacitors, diodes, LEDs,
etc.
3. Tostudy the color coding of resistors.
4. Connection of Ammeters, voltmeters, Wattmeter’s and Millimeters in DC and AC circuits and selection

of their ranges.

Experiments on D.C. and A.C. Circuits:

e W e

To study the series and parallel operation of resistors

To verify the KVL and KCL in D.C. Circuits.

To verify Norton’s and Thevenin's Theorem.

To verify Superposition Theorem.

To measure electric power in single phase AC circuits with resistive load, RL load and RLC load.

Experiments on electronic devices:

Eal A

Study of V-I characteristics of diode.

To study and draw the characteristics of half wave and full wave rectifiers.

To obtain Zener diode characteristics and use zener diode as voltage regulator.
To plot the V-I characteristics of BJT.

Experiments on Transformers and DC Machines:

1. To perform open circuit and short circuit tests on a single-phase transformer.

2. To perform polarity test on a single phase transformer.

3. To study various parts of a dc machine and draw sketches of the same.

4. To plot the external characteristics of a separately excited dc generator.
COURSE OUTCOMES:

After completion of course, the students will be able to:

Calculate various electrical parameters of circuits.
Apply solutions to diodes and amplifiers.
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DFT293C FOOD PROCESS ENGINEERING CREDITS: 0-2 (1)

COURSE OBJECTIVES:

To demonstrate the principle of drying and data assessment.

Evaluation of the thermal processing time calculation by numerical and graphical methods.
To demonstrate the components of vapor compression refrigeration system.

To describe the basic concepts of extrusion process and its application in food processing.
To have an exposure to live operation of a food processing unit.

Practicals:
1. Determination of thermal process time by graphical & formula method.
2. Drying rate characteristics of different food materials.
3. Tostudy the drying characteristics of a given material in a fluidized bed dryer.
4. Study of rehydration process and determination of diffusivity and activation energy.
5. Determination of sorption isotherm of a food sample.
6. Study of design parameters and refrigeration load capacity of a cold storage plant.
7. Determination of freezing curve and freezing time of selected food material.
8. \Visitto afood processing industry

COURSE OUTCOMES:

After completion of course, the students will be able to:

Understand various basic operations of food processing.

Hands on training on various drying equipments and apparatus.

Understand the determination of thermal processing time, drying time and energy balance in
refrigeration process.

To understand the behavior of food material during drying, freezing and extrusion processes.
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DFT294E FOOD BIOTECHNOLOGY LABORATORY CREDITS: 0-4 (2)

COURSE OBJECTIVES:

e Operation and control of Fermenter.
e Production of microbial products like alcohol, Yoghurt etc, and production of yeast biomass.
e Down streaming of various microbial products.

Practicals:

To study different parts of a fermentor

To study the operation /working of a fermentor

To study media formulation a and sterilization of a fermentation process
Production of Alcohol.

Preparation of Yoghurt.
Visit to fermentation plant.
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COURSE OUTCOMES:
After completion of course, the students would have learned:
e Handling and use of fermenter.

e Production of various industrially important microbial products and microbial biomass.
e The bio-recovery of microbial products.

Isolation and screening of microorganisms for antibiotic production (crowded plate technique).
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DFT301C HEAT TRANSFER OPERATION CREDITS: 30 (3)

COURSE OBJECTIVES:

e Tolearnthe phenomenon of heating and cooling of food products.

e Tounderstand the basic modes of heat transfer such as conduction, convection, and radiation.

e To study the fundamentals of heat transfer and learn how they are related to the design and
operation of food processing equipment.

e Tolearn mathematical equations to design and evaluate the performance of simple heat exchangers.

UNITI

Introduction: Basic modes of heat transfer. Heat transfer by conduction: basic laws of conduction, resistance
in series, heat flow through plane wall, composite wall and cylinders, Overall coefficient of Heat Transfer,
Unsteady State Heat Transfer, Applications in Food Industry, Enthalpy balance in Heat Exchange equipment.

UNIT I

Heat transfer by Convection- natural and forced. Heat transfer by Radiation- Stefan-Boltzman, black body
radiation, emission, irradiation, surface absorption, reflection and transmission, gray surface, microwave
heating, mechanism of microwave heating, microwave oven and microwave heating of food and its
application in food industry.

UNIT 1l

Evaporation- energy and material balance. Types of evaporation-open kettle evaporator, falling film
evaporator, Rising Film Evaporator, forced circulation evaporator, agitated film evaporator, Counter and
Parallel Flow, LMTD, single and multiple effect evaporator.

UNIT IV

Heat exchange equipment. Types of heat exchangers: shell and tube heat exchanger, plate type heat
exchanger, Scraped Surface Heat Exchanger, NTU, Fins in heat exchangers. Selection of heat exchanger for
food industry, Ohmic Heating.

COURSE OUTCOMES:

After completion of course, the students will be able to:

e To get familiarized with the various thermal properties of the food.

e Tounderstand phenomenon of heat transfer as basis for understanding how various food processes
operate.

e Tounderstand various heat transfer operations applied in food industry.

Books Recommended:

1. Kern, D. Q., Process Heat Transfer, MIC Graw Hill Publication, New Delhi.

2. Dutta, B. K., Heat Transfer Principles and Application, PHI.

3. Mccabe W.L., Smith, J.C. (2008). Unit Operations of Chemical Engineering 7" edition, MC Graw Hill
Publication, New Delhi.
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DFT302C ENGINEERING PROPERTIES OF FOOD CREDITS: 20 (2)

COURSE OBJECTIVES:

e Tointroduce the students to the basics and important surface properties of food materials

e Toteach the importance of thermal properties of foods in different states

e Toteach the rheological characteristics of food materials and their industrial significance.

e To describe the electric and dielectric properties applied in various novel processing techniques of
foods

UNITI
Surface Properties of Foods:

Gibbs Adsorption Equation, Absorption and Adsorption Characteristics of Food Material, Interfacial Energy,
Angle of Repose, Contact Angle and Surface Tension of Food

UNIT I
Thermal and Thermodynamic Properties of Foods:

Latent Heat, Specific Heat of Unfrozen and Frozen Foods, Thermal Conductivity of Unfrozen and

Frozen Foods, Thermal Diffusivity of Unfrozen Foods and Frozen, Thermal Compression and Expansion, Glass
and Phase Transition in Food Materials

UNIT Il
Rheological and Textural Properties of Foods:

Viscosity and Deformation in Food Material, Flow Behavior, Viscous and Plastic Flow, Viscoelastic Behavior,
Compression, Snapping-Bending, Cutting Shear, Puncture, Penetration, Texture Profile Properties
Farinograph and Mixograph

UNIT IV
Electric and Dielectric Properties of Foods:

Electrical Conductivity and Ohmic Heating of Food Material, Maxwell’s Equations of Electromagnetics,
Dielectric Constant and Dielectric Loss Factor of Foods, Radiofrequency and Microwave Heating of Food
Material

COURSE OUTCOMES:
After completion of course, the students will be able to:

e Understand various important and basic physical properties of food materials
e  Comprehend the engineering aspects of food properties
e Understand the principle of electric and dielectric properties and their importance in food processing

Books Recommended:

Rao, M.A., Rizvi, S.S.H,. Dutta, A.K. and Ahmad, J. (2014). Engineering Properties of Foods (4" Edition). CRC
Press Taylor & Francis Group, 6000 Broken Sound Parkway NW, Suite 300 Boca Raton, FL 33487-2742
1. Sahin, S. and Sumnu, S.G. (2006). Physical Properties of Foods. Springer Science+Business Media, LLC., 233
Spring Street, New York, NY 10013, USA.
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DFT307C MILK AND MILK PRODUCTS TECHNOLOGY CREDITS: 20 (2)
COURSE OBJECTIVES:

e To develop knowledge of students in technology, manufacturing, processing and packaging of different
milk products viz; concentrated, dried, fermented, coagulated and frozen dairy products.
e Toimpart knowledge about dairy hygiene and sanitation.

UNIT I

Concentrated and dried milk products- Basic technology of concentration and drying. Manufacture of
concentrated milk - bulk condensed milk, canned evaporated milk and sweetened condensed milk.
Manufacture of skim milk powder and whole milk powder. Physico-chemical properties of concentrated and
dried milks. Changes affecting the quality of concentrated and dried milks. Microbiology of concentrated
and dried milk products. Nutritive value of concentrated and dried milk products.

UNITII

Cream, butter, margarine, spreads and cheeses- Handling of cream, processing of single, double, and coffee,
whipped, scalded, dried and frozen creams. Chemistry and microbiology of cream and its application in non-
dairy products. Chemistry, technology and microbiology of butter, margarine, spreads. Nutritive value of
cream based milk products.

UNIT 1l

Frozen and Indian dairy products- Ice cream-role of ingredients, technology of ice creams, low fat frozen
desserts, sherbets and ices. Physico-chemical nature of ice cream and microbiology of ice creams.
Manufacture of traditional Indian dairy products.

UNIT IV

Dairy hygiene and sanitation-Introduction to hygiene and sanitation, CIP and COP scheduling, deposit
formation, cleaning and disinfection. Legal standards for milk and milk products.

COURSE OUTCOMES:

After completion of course, the students will be able to:

e The students will gain knowledge about specific technologies and manufacture of different milk and
milk products.

e The students are expected to understand the nutritional importance of different milk and milk
products.

e The students will gain knowledge about the good hygienic practices in the manufacture of different
milk products.

Books Recommended:

Smit, Gerrit (2003). Dairy processing: improving quality, Woodhead publishing limited, England.

De, Sukumar (1991). Outlines of dairy technology, Oxford university press, Delhi.

Varnam, A.H., Sutherland, J.P. (1994). Milk and milk products, Chapman and Hall, New York, USA
Walstra, P., Geurts, T.J., Noomen, A., Jellema, A., Boekel, M.A.J.S (1999). Dairy Technology: Principles of
milk properties and processes, Marcel Dekker, Inc, New York.
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DFT304C FOOD ADDITIVES & INGREDIENTS Credits2 0 (2)

COURSE OBJECTIVES:
e To develop the understanding of additives used in food products and the benefits thereof.
UNITI

Food additives- definitions, classification and functions, Nutritional and non-nutritional food additives.
Naturally occurring food additives -vitamins, minerals and amino acids.

UNITII

Food Preservatives : Introduction; Classification- Natural & chemical preservatives; Mode of action; Role in
Food processing Antioxidants & chelating agents: Introduction; Role in foods; Types of antioxidants -natural
& synthetic; Mode of action of antioxidants in foods; Chelating agents- Naturally & synthetic; Mode of action
of chelating agents; Applications of antioxidants and chelating agents

UNIT 1l

Stabilizers, thickeners and Emulsifiers: Introduction; Types; Applications in food processing; Sweeteners:
Introduction; Classification- Artificial sweeteners & Nonnutritive sweeteners; Health implications; Role in
food processing. Bleaching & maturing agents: Introduction; Different bleaching & maturing agents; Role in
food processing. Taste and Flavoring agents

UNIT IV

Colors: natural and synthetic, stability and applications, permitted colors, enzymes: types and applications,
Starch modifiers: Introduction; Chemical nature; Role in food processing.

COURSE OUTCOMES:

After completion of course, the students will be able to:
e Define the utility and effects of using additives in food.

Books Recommended:

1. Branen AL, Davidson PM &Salminen S. 2001. Food Additives. 2,4 Ed.Marcel Dekker.
2. Gerorge AB. 1996. Encyclopedia of Food and Color Additives. Vol. Ill.CRC Press.
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DFT306C CEREAL, PULSES & OILSEED TECHNOLOGY CREDITS: 30 (3)

COURSE OBJECTIVES:
. To impart knowledge about the physical structure and chemical composition and milling of wheat.
. To make the students aware with knowledge and understanding the basic structure, composition and

different processes involved with rice and corn and millet processing.

. To expose the students to composition, processing and storage of pulses and to impart them with

different extraction methods and refining processes related to edible fats and oils.
UNIT-I

General introduction, production Importance of cereals. Losses, spoilage, storage and protection of food
grains. Cereal starches and Proteins

Wheat: Structure, Types, Composition and physicochemical characteristics. Cleaning, tempering and
conditioning. Wheat milling, Patent Flour Quality characteristics and their rheological properties of wheat
milling products. By product utilization.

UNIT-II

Rice: Structure, Classification, Quality Characteristics, physicochemical properties of rice. Milling and
Parboiling of Paddy, Curing and aging of paddy. Criterion and assessment of milling, cooking, nutritional and
storage qualities of raw and parboiled rice. Processed rice products (Flaked, expanded and puffed rice). By
products (Husk and rice bran utilization).

UNIT-I

Corn and other coarse grains: Structure, types and Composition of Corn. Wet and dry milling of corn. Starch
and its conversion products, Processed corn products (Popped corn, corn flakes etc), Maize germ oil
Importance of other cereals and Millets.Pearling and Malting of Barley. Oats: milling and its products

UNIT-IV

Pulses and Oilseeds: composition, anti-nutritional factors, processing and storage. Processing of legumes for
protein concentrates and isolates. Milling of pulses. Sources, chemical composition and functional
importance of some important oilseeds. Processing technologies for oil extraction, Refining of oils and
different processing like fractionation, winterization, inter-esterification Hydrogenation
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COURSE OUTCOMES:

After completion of course, the students will be able to:

. Know the importance of cereals, legumes and oilseeds in human nutrition.
. Understand and gain the knowledge of structure, composition and different milling processes

associated with wheat, rice, corn and millets.

. Expose the students to different processes related to production of Flaked, puffed rice, pop corn, corn
flakes etc

. Understand different refining processes and detection of adulteration in oils and fats.

Books Recommended:

1. Chakrabarty MM. 2003. Chemistry and Technology of Oils and Fats.Prentice Hall.

2. Dendy DAV &Dobraszczyk BJ. 2001. Cereal and Cereal Products. Aspen. Hamilton RJ & Bhati A. 1980. Fats

and Oils - Chemistry and Technology. App. Sci. Publ.
3. Hoseney RS. 1994. Principles of Cereal Science and Technology. 2nd Ed. AACC.
4. Kay DE. 1979. Food Legumes. Tropical Products Institute.
5. Kent NL. 1983. Technology of Cereals. 4th Ed. Pergamon Press.
6. Kulp K & Ponte GJ. 2000. Handbook of Cereal Science and Technology. 2nd Ed. Marcel Dekker.
7. LorenzKL.1991. Handbook of Cereal Science and Technology. Marcel Dekker.
8. Marshall WE & Wadsworth JI. 1994. Rice Science and Technology.Marcel Dekker.
9. Mathews RH. 1989. Legumes Chemistry, Technology and HumanNutrition. Marcel Dekker.
10. Matz SA. 1969. Cereal Science. AVI Publ.
11. Paquot C. 1979. Standard Methods of Analysis of Oils, Fats and Derivatives. Pergamon Press.
12. Pomeranz Y. 1987. Modern Cereal Science & Technology. VCH Publ.
13. Salunkhe DK.1992. World Oilseeds: Chemistry, Technology andUtilization. VNR.
14. Swern D. 1964. Bailey’s Industrial Oil and Fat Products. InterSci. Publ.28
15. Watson SA & Ramstad PE.1987. Corn; Chemistry and Technology.
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DFT341C HEAT TRANSFER OPERATION LABORATORY CREDITS: 0-2 (1)

COURSE OBJECTIVES:
. To get familiarized with various thermal properties used in the phenomenon of heat transfer.

. To learn to calculate various heat transfer coefficients using various demonstration setups.
. To observe the heat exchange phenomenon in heat exchanger and evaporator.

Practicals:

1. To determine coil side overall heat transfer coefficient (h) for different agitation speeds in given agitation
vessel.

2. Tofind out the heat transfer coefficient of vertical cylinder in natural convection.
3. Tofind the surface heat transfer coefficient for a pipe flowing heat by forced convection to air flowing

through it, for different air flow rate and heat flow rate.

4. To determine the total thermal resistance and thermal conductivity of composite wall.
5. Tofind out the Stefan Boltzmann Constant.

6. To find out the emissivity of a test plate.

7. Tostudy the heat transfer in shell and tube heat exchanger.

8. Todetermine the overall efficiency of single and multiple effect evaporator.

COURSE OUTCOMES:

After completion of course, the students will be able to:

. To have hands on training to various heat transfer apparatus.
. To gain practical exposure to various heat exchange equipments and to relate them with the theory
course.
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DFT342C ENGINEERING PROPERTIES OF FOOD LABORATORY CREDITS: 0-2 (1)

COURSE OBJECTIVES:

. To demonstrate various important characteristics of different food materials

. To demonstrate evaluation of surface characteristics of food material

. To demonstrate flow behavior characteristics of different food materials

. To demonstrate the concept of electrical heating and evaluation of various relevant parameters
Practicals:

1. Determination of the angle of repose of food material of different particle/gain size
Determination of surface tension and contact angle of a spread and ketchup
Determination of the contact angles of powdered food material onto the air-liquid interface

Study of flow behavior of different Newtonian and non Newtonian food materials
Determination of glass transition temperature of fruit juice sample using temperature ramp frequency

vk W

seep test

6. Study on electrical conductivity of a liquid food material using lab scale ohmic heating setup

COURSE OUTCOMES:

After completion of course, the students will be able to:

. Recognize various physical properties of food materials and their importance

. Comprehend the evaluation of engineering aspects of food properties

. Understand the principle of concept of ohmic heating or electrical resistance heating and relevant
parameters
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DFT343C FOOD ADDITIVES & INGREDIENTS LABORATORY

COURSE OBJECTIVES:
. To carry various tests of food additives and use them in food
Practicals:
1. Determination of oxidizing agent in wheat flour
2. Detection of flavour Enhancers (MSG) in various foods.
3. Use of potassium metabisulphite as an antioxidant agent.
4. Determination of diacetyl content of butter
5. Spectrophotometric method for total chlorophyll.
6. Determination of calcium oxide.
7. Determination of volatile oil.
8. Detection of oil soluble color.
9. Extraction of oleoresins from spices.

COURSE OUTCOMES:

After completion of course, the students will be able to:

. Evaluate various food ingredients for their quality

CREDITS: 0-2 (1)
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DFT346C CEREALS, PULSES & OILSEED TECHNOLOGY LABORATORY

COURSE OBJECTIVES:

To train the students to learn to evaluate proximate composition of different cereals, legumes and

oilseeds.

To familiarize the students with new techniques regarding evaluation of nutritional components.

CREDITS: 0-2 (1)

To train the students to compare different rice verities on the basis of cooking quality.

To expose the students to industrial exposure.

Practicals:
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Determination of wet and dry gluten from wheat flour.

Conditioning of wheat

Parboiling of rice

Quality tests of rice

Assessment of degree of polishing

Malting of barley

Puffing and popping of grains.

To check the cooking quality of different rice Varieties.
Visit to local roller flour mill.

. Visit to local bakery.

. Visit to local rice hulling unit.

. Extraction of oil using expellers

. Study of milling characteristics using ball mill

COURSE OUTCOMES:

After completion of course, the students will be able to:

ingredients for use in bakery and to train them to evaluate different physical as well as chemical

Impart practical training to students regarding the analysis of proximate composition, Evaluation of

parameters of cereal grains.
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DFT347C MILK AND MILK PRODUCTS LABORATORY CREDITS: 0-2 (1)

COURSE OBJECTIVES:
. To acquaint students with different sampling techniques applied to different milk products
. To learn and understand the principle, procedure and requirements for carrying out different tests of

milk and milk products.

. To learn the methods of manufacture of different milk products.

Practicals:

Sampling equipment and milk sampling.

1. Platform tests (Acidity, COB and Alcohol test).
2. Organoleptictests.
3. Determination of specific gravity by lactometer.
4. Determination of liquid milk fat by Gerber’s method.
5. Separation and standardization of milk.
6. Testing efficiency of pasteurization of milk.
7. Determination of common adulterants and preservatives in milk.
8. Determination of SNF percentage and TS percentage of milk with lactometer.
9. Methylene blue reduction test of milk.
10. Preparation of flavoured milk.
11. Cream separation.
12. Preparation of khoa.
13. Preparation of paneer and channa.
14. Preparation of kaladhi.
15. Visit to different milk processing plants.
COURSE OUTCOMES:

After completion of course, the students will be able to:

. The students will understand the importance of milk testing for the safe production and consumption

of milk and milk products.

. To develop the practical skills of students related to milk testing methods.
. The students will be able to prepare different milk products
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DFT352C PACKAGING TECHNOLOGY CREDITS: 30 (3)

COURSE OBJECTIVES:

e Toimpartknowledge and skills on the various aspects of selection of packaging materials for the packaging
of food products

e To acquaint the students about the various types, characteristics and functional properties of various
packaging materials.

e Toimpart the knowledge about the various packaging operations related to packaging machinery

UNITI

Introduction to packaging, definition and new forms of packaging, Packaging design and development,
marketing requirements, levels of packaging material selection and machinery considerations

UNIT I

Different types of packaging materials, their key properties and applications, metal cans, plastic packaging,
different types of polymers used in food packaging and their barrier properties. Manufacture of plastic
packaging materials; glass containers, types of glass used in food packaging, manufacture of glass and glass
containers, closures for glass containers. Paper and paper board packaging, modification of barrier
properties and characteristics of paper/ boards.

UNIT 1l

CAP and MAP, shrink and cling packaging, vacuum and gas packaging; active packaging, factors affecting the
choice of packaging materials, disposal and recycle of packaging waste, Printing and labelling; lamination.
Tests on packaging materials — mechanical tests, permeation tests — GTR, WVTR, and migration tests.

UNIT IV

Advanced Food Packaging Technologies Retort Pouch, Aseptic Packaging, Modified atmosphere packaging,
Active packaging moisture, CO2 & 02 control. Intelligent Packaging — Self-heating and Cooling cans,
Indicators, Barcode and RFID, Sensors. Smart packaging, antimicrobial packaging, Nano-packaging, Edible
packaging and biodegradable packaging.

COURSE OUTCOMES:
After completion of course, the students will be able to:

e Tounderstand the basic concept of packaging and its packaging functions.
e Tounderstand the properties of packaging materials along with their methods of testing and evaluation.

e Ability to understand the basic concept of packaging materials and their various forms.
e To give the detailed account of protective lacquers and coatings for metal containers.
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To understand the basic concept about the rigid and flexible plastics, containers and films along with
their mechanical and sealing properties.

Ability to understand the various aspects related to packaging equipment and machinery including
vacuum packaging machines, seal and shrink-packaging machine.

To understand different forms of Food packaging systems for different food products including
dehydrated foods, dairy products, meat, poultry and sea foods.

Ability to understand the specialized techniques in food packaging including Active and intelligent

packaging systems,retortable pouches and aseptic packaging

Books Recommended:

No vk~ wnNpe

Principal of Food Packaging by Sacharowé& Griffin, Van NastrandRainhold Company, New York.
Food Packaging Materials by Mahadeviah&Growramma

A Handbook of Food Packaging by Frank A. Paine

Food Packaging Materials by N.T.Crosby

Canning and Aseptic Packaging by Ranganna, TMH.

Food Packaging: Principles and Practices by Gordon L.Robertson

Food Science and Processing Technology Vol. Il by MridulaMirajkar and Sreelata Menon.
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ELE353G PROCESS CONTROL & INSTRUMENTATION CREDITS: 30 (3)

COURSE OBJECTIVES:
. To study introduction to instruments and their representation.
. To learn measurement principles, constructional features, advantages, limitation etc of various

possible instruments for a particular measurement situation.

. To deal with the general treatment of Instruments and their characteristics.

UNITI

An Industrial process, process parameters, Actuating and controlling devices, batch and continuous process.
Measuring Devices: Elements of measuring system and their function, Process measurement: statics and
dynamics, transducers: classification and its role in food industry.

UNITII

Functions and general classification of instruments used in food industry: temperature measurement,
Pressure, Level, water activity measurement, Humidity measurement, and color measurement, Viscosity of
liquid foods, density, specific gravity. Biosensors for food application.

UNIT I

Concept of Transfer functions, Basics of Laplace Transform, Control System Block diagrams, Block diagram
reduction, First and higher order systems, closed and open loop response, Response to step and impulse
inputs, Transient response.

UNIT IV
P&ID symbology, Pl and PID Controllers, design of controllers, cascade, ratio, feed forward, adaptive control,
negative feedback control, internal model control, Tuning methods of controllers.

COURSE OUTCOMES:

After completion of course, the students will be able to:

. To learn and understand Instrumentation principles, measuring techniques and data analysis.
. To familiarize the students with latest instruments used for food measurement and characterization.
. To lay emphasis on measurement standards and calibration methods which are essential feature of

measurement operation in food industry.

Books Recommended:

1. Bhuyan, Manabendra. (2006) Measurement and Control in Food Processing, CRC.
Instrumentation and Sensors for the Food Industry by Erika Kress-Rogers And Christopher J.B. Brimelow

Process Systems Analysis and Control, by Coughanowr, D. R., 2nd edition McGraw Hill 1991.

Principles of Industial Instrumentation, by Patranabis D.,

Principles of Industrial instrumentation by Eckman D.P., Willey Eastern,1978

Curtis Johnson (2004). Process Control Instrumentation. The Prentice Hall of India.
Eckman, D.P. (2004). Industrial Instrumentation. CBS Publishers & Distributors, New Delhi.

No vk w N
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354C FOOD SAFETY AND STANDARDS CREDITS: 30 (3)

COURSE OBJECTIVES:

. To impart the knowledge about the regulatory aspects of foods and their quality control.

. To acquaint the students about the Implementation of HACCP and its implications in food industries.
. To impart the knowledge about the industrial legislation Including WTO, GATT, Patent laws, acts.
UNITI

Introduction to Quality,

Introduction to food safety and importance of safe food, Hazards and types of hazards, Food adulteration,
common food adulterants; Methods to detect food adulteration. Quality management system, concept of
total quality management (TQM).

UNIT I

Food safety standards act- 2006 and regulation 2011.- FSSAI- Functions, Registration and Licensing of food
businesses, International Organization for standardization (ISO): Introduction, ISO standards, benefits. ISO
9000, ISO 22000; PRP for Food Safety: GAP, GMP, GHP, GLP — objectives, benefits in food industry, HACCP:
Introduction, Principles of HACCP, Benefits of HACCP. AGMARK, BIS, Codex Alimentarius commission.

UNIT 1l

Industrial legislation, Disputes and trade unions, Industrial disputes act 1947, WTO, GATT, IPR.

COURSE OUTCOMES:

After completion of course, the students will be able to:

* Ability to understand the food quality evaluation and the basic concept of total quality control.

* Tounderstand the various requirements related to good manufacturing practices, good hygienic process
and codex alimentarius commission.

* Tounderstand the basic concept of FSSAI, HACCP and its implications in food industries.

* To provide the students about the in-depth understanding of ISO 9000 series, ISO 22000 series and
1SO19011.

* To understand the industrial organization and types of organization structure, forms of business
organization.

* Toimpart the knowledge about the division of Industries including industrial sectors both private and
public, social obligations of industries towards society.

* To provide the students about the in-depth knowledge related to Industrial legislation.

» Togive the brief overview of industrial disputes act-1947, WTO, GATT, Patent Laws and IPR.

Books Recommended:

1. Quality Assurance for the Food Industry by J. Andres Vasconcellos.
Food Safety Handbook by Ronald H. Schmidt and Gary E. Rodrick.
Bioterrorism and food safety by Barbara A. Rasco & Gleyn E. Bledsoe.
Quality control in food industry (Vol. I and Il) by Kramer and Twingg.
Various acts, orders, standards & specification.

The prevention of Food Adulteration Act, 1945, Universal Laws.

o vk wnN
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355E WASTE MANAGEMENT IN FOOD INDUSTRY CREDITS: 2-0 (2)

COURSE OBJECTIVES:

. To acquaint students with characterization and utilization of by-products from food industries.
. To understand the treatment processes of effluent from food industries.

UNITI

Characterization and utilization of by-products from cereals, pulses, oilseeds, fruits, vegetables, plantation,
dairy, eggs, meat, fish and poultry processing industries.

Elements of importance in efficient management of food wastes. Standards for emission or discharge of
environmental pollutants from food processing industries

UNITII

Unit concept of Treatment of food industry effluents. Screening, sedimentation, floatation as pre and
primary treatments, biological oxidations: objects, organisms, reactions, oxygen requirements, aeration
devices and equipments.

Treatments system: lagoons, trickling filters, activated sludge process, oxidation ditches, rotating biological
contractors their variations and advanced modifications.

UNIT 1l

Advanced wastewater treatment systems. Physical separations, Micro-strainers, Filters, Ultra filtration and
reverse osmosis. Physico-chemical separations: activated carbon adsorption, lon exchange electro-dialysis
and magnetic separation. Chemical oxidations and treatment Coagulation and flocculation. Disinfection.
Handling and disposal of sludge

COURSE OUTCOMES:

After completion of course, the students will be able to:

* Classify and explain different types of food waste and their utilization.
* Outline industrial effluent generation patterns, as well as its management and disposal techniques.

Books Recommended:

1. Water and waste water Tech. 5th Ed. By Mark & Hammer, PHI.
Industrial microbiology by L.E.Casida, New Age Publication.
Environmental pollution by K.C.Agrawal.

Environmental pollution control engineering by C.S. Rao.

Food processing waste management by green and Kramer (AVI)
By- products from food industries: utilization and disposal by AFSI

o v kA~ wnN
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DFT356C TECHNOLOGY OF SPICES, FLAVOUR AND PLANTATION CROPS CREDITS: 2-0 (2)
COURSE OBJECTIVES:

. To develop the understanding of spices and their processing.
. To study the flavors in various food products

. To acquaint students with the processing of plantation crops
UNITI

Spices and condiments: definition. Classification, Chemical composition, uses and processing of different
spices with focus on traditional spices-pepper, cinnamon, turmeric, fennel, chilli, cardamom (small and big),
cumin, mint, ginger, garlic cloves, fenugreek, saffron. Oleoresins and essential oils, Cryogenic grinding of
spices. Microbial contamination and insect infestation in spices and its control.

UNIT I

Food flavours- development of flavor during processing, natural and synthetic flavourings. Stability of flavours
during food processing. Flavour enhancers, their properties and toxicity. Plantation Crops: Coffee:
composition, post-harvest processing and manufacture of coffee powder. Instant coffee. Tea: composition,
post-harvest processing, types of tea, their manufacture and grading. Cocoa and its products: cocoa bean,
processing, cocoa powder, chocolate: types, manufacture and processing technology.

COURSE OUTCOMES:

After completion of course, the students will be able to:

. Explain various spices and flavors in food and processing of plantation crops.

Books Recommended:

Purseglove, J.W. (1998). Spices Vol and Vol I, Longman Publicationers.
Tainter, D.R. And Grenis, A.T. (1993). Spices and Seasonings- A Food Technology Handbook, VCH
Publisheers, Inc.

3. Merory, J. (1978). Food flavorings, Composition, Manufacture and Use, 2" edition, AVI Publishing, INC.

4. Farrel, K.T. (1985). Spices, condiments and Seasonings, AVI Publiching, INC.

5. Heath, H, B. &Reineccius, G. (1996). Flavour Chemistry and Technology. CBS Publishers & Distributors, New
Delhi.
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DFT392C PACKAGING TECHNOLOGY LABORATORY

COURSE OBJECTIVES:

To develop skills related to:

1. Various testing methods for packaging materials to assure Food Quality.
Use of various methods and techniques to check the barrier properties of packaging materials to avoid

2.
food contamination and spoilage.

Practicals:
1. Test the thermal shock resistance of glass container.
2. Determine the WVTR of some packaging materials.
3. To estimate wax content of wax paper.
4. To determine the bursting strength of a carton board.
5. To determine the amount of tin coating in a can plate.
6. Testing of lacquered tin plate steel for following: -

i.  Continuity of tin layer

ii. Resistance of lacquer to acid
7. Determination of iron content in canned foods.
8. Test for alkalinity on the surface of glass jar.
9. To study the compression strength of a box.
10. To study the puncture resistance of a cardboard.
11. To study the drop resistance of a given packaging material.
12. Identification of different packaging materials
13. Tests of packaging materials
COURSE OUTCOMES:

After completion of course, the students will be able to:

To develop the practical skills of students related to packaging material testing methods.
Students will get acquainted about the Testing of lacquered tin plate steel.

CREDITS: 0-2 (1)

Students will get the experience about the testing of drop resistance of different packaging materials.
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ELE393G PROCESS CONTROL & INSTRUMENTATION LABORATORY CREDITS: 0-2 (1)
COURSE OBJECTIVES:

To gain hands on experience to various instruments used for measurement in food Industry.

To understand various systems of units in use.
To familiarize with static performance characteristics and dynamic characteristics of Instruments

respectively.

Practicals:

1.

o v kW

To study the performance of Relay control combination of P, and D control schemes in a temperature
control system.

To study the open loop and closed loop step response of first, second and third order simulated linear
systems.

To measure the pressure using Bourdon tube pressure gauge.

Measurement of temp using thermocouple device.

Determination of accuracy and precision of different types of weighing balances.
Study of different aspects of length/dimension measuring instruments.

COURSE OUTCOMES:

After completion of course, the students will be able to:

To augment the engineering aspect of measurement and analysis in food processing and technology.

To familiarize the students with latest instruments used for food measurement and characterization.
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DFT394C TECHNOLOGY OF SPICES, FLAVORS AND PLANTATION CROPS LABORATORY

COURSE OBJECTIVES:
. To acquaint students with various quality evaluation tests of spices and flavors
Practicals:
1. Determination of moisture in whole and ground spices.
2. Determination of total ash in spices.
3. Sampling and determination of extraneous matter in spices.
4. Determination of pungency rating (Scoville method) in red pepper.
5. Adulteration tests for different spices.
6. Organoleptic evaluation of flavours.
7. ldentification of saffron by sulphuric — diphenylamine test.
8. Microscopic examination of spices.
9. Detection of Argemone seeds in mustard.

10. Extraction of oil

COURSE OUTCOMES:

After completion of course, the students will be able to:

. Carry out quality evaluation of spices and flavors.

CREDITS: 0-2 (1)
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DFT401C MEAT, FISH & POULTRY PRODUCTS TECHNOLOGY CREDITS: 3-0(3)
COURSE OBJECTIVES:
e This course aims to develop knowledge of students about the meat industry in India and abroad.
e The course aims to impart knowledge to students about techniques and practices in modern
abattoirs/slaughter houses.

e The course will enable the students to appreciate the application of modern scientific principles in

processing, packaging of meat and fish products.

UNITI

Introduction: Present status of meat, poultry and fish industries in India. Traditional meat products. Sources
of meat and meat products in India, importance of livestock sector in national economy. Chemical
composition, nutritional profile and microscopic structure of meat

UNIT I

Modern abattoir practices- pre-slaughter care, ante-mortem inspection of live animals, slaughtering
techniques of large animals, small animals and poultry. Post-mortem examination of meat, conversion of
muscle into meat/post-mortem changes in meat, factors affecting postmortem changes in meat.

Properties of fresh meat- water holding capacity of meat, colour, pigments, texture and juiciness. Meat
microbiology and safety- spoilage characteristics of meat, preventive measures for avoiding meat spoilage.

UNIT 1l

Meat processing- communition, emulsification, curing, smoking, ageing and tenderization. Meat products-
fermented meats, comminuted meat products, sausages, ham, bacon and meat analogues. Meat storage
and preservation- by moisture control (dehydration, freeze drying and intermediate moisture meat), by
temperature control (chilling, freezing and thermal processing), by direct microbial inhibition (irradiation
and chemical preservatives). Meat packaging, meat industry byproducts and their utilization.

UNIT IV
Inspection of live birds, slaughter and dressing of poultry. Composition and nutritive value of poultry meat.

Poultry products- structure, composition, nutritive value and functional properties of eggs, grading of eggs,
measures of egg quality and factors affecting egg quality. Preservation and safe handling of eggs. Egg
powder and egg based products.

Types of fish. Composition, structure, nutritional profile and post-mortem changes in fish.

Handling of fresh water fish. Canning of fish. Different fish products. Curing, smoking, salting, canning,
freezing and drying of fish, Comminuted Fish Products, Fish protein concentrate, Packaging of fish,
Utilization of fish and marine industry by-products.

COURSE OUTCOMES:

After completion of course, the students will be able to:
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* The students are expected to appreciate the importance of livestock sector in national economy.

* The students are expected to understand and identify the need of modern scientific abattoirs/
slaughter houses.

* The students will gain knowledge about the specific processing technologies used for meat, poultry

and fish products.

Books Recommended:

1. Lawrie, R. A. (1975). Meat Science. 2"°Edn. Pergamon Press. Oxford UK.

2. Annonymous (1995). Meat processing and Meat Products Handbook, EIRI Board of Consultants and
Engineers, Indian Institute of Consultants, New Delhi.
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DFT402C BAKERY, CONFECTIONERY AND SNACK TECHNOLOGY CREDITS: 3-0 (3)

COURSE OBJECTIVES:

e To make the students aware about food safety rules and regulations and maintenance of hygienic
conditions in bakery units.

e Toimpart knowledge about different ingredients used in bakery and to make the students aware about
production processes of different bakery products.

e To teach the students manufacturing processes involved for confectionary products and to evaluate
their quality parameters.

e To make the students aware with knowledge and understanding in the basic operation and working of
various equipments involved in bakery and confectionary technology.

UNITI

Current Status, growth rate and economic importance of Bakery and Confectionary Industry in India, Food
safety rules and regulations for bakery and confectionary products and hygienic conditions required in
bakery plant; Essential and optional ingredients; Functionality of bakery ingredients, Flour grades and their
suitability for baked goods.

UNIT Il

Bread: Principles and different methods of dough formation: Equipments used in Bakery: Dividers, Rounders,
Proofers, Moulder and Sheeter, Slicer and Baking Ovens. Operation and maintenance of bakery equipments.
Rheological testing of Dough:- Farinograph, Mixograph, Entensiograph, Amylograph/ Rapid Visco Analyzer,
Falling number and interpretation of the data.

UNIT Il
Quality Characteristics of bread. Staling and losses in baking, Bread Faults and remedies. Other bakery
Products: Methods of preparation and quality Evaluation of biscuits, cookies, cakes, doughnuts, and rusks.

UNIT IV

Confectionary Products: Characteristics and processing of raw material; Technology of manufacture of hard
boiled candies, toffees, chocolates, chewing-gum and other confections, Product quality parameters, defects
and corrective measures.

UNITV
Snack foods: Types, specifications, compositions, ingredients, Formulations, processing, equipment,

packaging, storage and quality testing, Snack food seasonings
COURSE OUTCOMES:

After completion of course, the students will be able to:

e To gain the knowledge about the current status of bakery and confectionary industry in India and
world.

e Build knowledge about the manufacturing processes of different bakery products and their quality
evaluation.

e Develop knowledge about raw materials used and technology for the manufacturing of confectionary
products and will be able to assess different defects and their remedial measures.

e Acquire knowledge of working, operation, and maintenance of various bakery equipments used in
bakery units.
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e Getthe experience of testing dough and batters for different rheological parameters.

Books Recommended:

1. Bernrd.Minife. W. (2003), Chocolate, Cocoa and Confectionary.

Mathur. R.B.L. (1999), Handbook of cane sugar technology, CBS Publishers.

FaridiHamed , (2003), The Science of Cookie and Cracker Production.

Matz, (1989). Bakery Engineering and Technology, Vol | and Il, CBS Publishers, New Delhi.

Stanley. P & Linda. S. (2007), Technology of Bread Making, Blackwell Publishing. Stanley. P & Linda. S.
(2006), Baked Products, Blackwell Publishing.

Matz, (1989). Cookie and Cracker Technology, CBS Publishers, New Delhi.

7. FaridiFaubion, Dough Rheology and Baked product texture.
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DFT404F CREDIT SEMINAR CREDITS: 1-0 (1)

Components:
e Presentation: The student would be required to deliver a power point presentation on a topic pertaining
to the field, comprised but not limited to:

e Background, Introduction, Advantages, Disadvantages, Applications, Future, and conclusion

e Write-Up: Providing a thorough account of the topic to be submitted as a hard-copy.
e Discussion: Question and answer session aimed to judge the knowledge level of the student for the topic

under question.

101



DFT407G FOOD PLANT LAYOUT AND MANAGEMENT CREDITS: 3-0 (3)

COURSE OBJECTIVES:

e To acquaint students with various concepts such as economics, layout and human resource essential to

industries.

UNITI

Nature, scope and types of marketing, marketing environment, strategic marketing planning, marketing
information system and marketing research. Market segmentation, targeting and positioning. Product
decisions: product mix, product life cycle, new product development, branding decisions (Basis). Pricing:
objectives, channel, management-channel types

UNITII

Plant Location and Layout-Concept and factors governing plant location. Location economics comparison of
rural vs urban plant sites, plant site selection guide. Classes of layout problems, objectives, principles and
types of layouts. Layouts of different types of food and fermentation industries — canning, dairy, bread,
biscuit, beer, tomato processing, rice mill and wheat mill.

UNIT Il

Factory Building and Cost Analysis- Considerations in building design and construction. Fixed cost, variable
cost, depreciation, methods of economic analysis, profitability analysis of a plant.

Plant Maintenance-Objectives and importance of maintenance, Factory Building and Cost Analysis
Considerations.

UNIT IV

Introduction- Introduction to Human Resource Management and its definition, functions of human resource
management, Causes and effects of industrial disputes in India, Need for human resource planning, process
of human resource planning, methods of recruitment, Meaning and importance of placement and induction.
Training and development- Difference between training and development, principles of training.

COURSE OUTCOMES:

After completion of the course the students will be able to:

e Understand and use the managerial concepts learned in food industries

102



DFT406C POST HARVEST TECHNOLOGY OF FRUITS & VEGETABLES CREDITS: 3-0 (3)

COURSE OBJECTIVES:

e Toimpart the knowledge of post harvest changes occurring in the fruits and vegetables.
e To provide broader overview of ripening processes in fruits.

e To provide knowledge of integrated post harvest management of crops.

e To provide an overview of different storage system for fresh produce.

UNITI

Importance and role of post-harvest technology. Present status of post-harvest technology in India. Post-
harvest changes in fruits and vegetables: Composition, nutritive value, and factors affecting post-harvest
losses. Factors responsible for changes in color, texture, and flavor after harvest. Respiration and water loss:
Physiology of respiration, factors affecting the rate of respiration, respiratory quotient, and calculations
based on Q10. Loss of water from harvested horticultural crops.

UNIT I

Biosynthesis of ethylene: Regulation and action on harvested fruits. Role of ethylene in fruit ripening.
Controlling agents for regulating ethylene action. Ripening process: Fruit maturation and physiological
changes. Climacteric and non-climacteric fruits. Climacteric drift: Special reference to apple and avocado.

Non-ripening mutants of tomato.

UNIT 1l

Post-harvest handling and transportation of fruits and vegetables: Importance and need. Maturity indices.
Method of harvesting. Perishable and durable crops. Cooling of produce. Packaging. Methods of
transportation. Causes of losses: Mechanical damage. Overheating. Supply chain management of fruits and
vegetables.

UNIT IV

Storage systems for fruits and vegetables. Types of storage: Zero energy cool chamber. Low-temperature
storage. Hypobaric storage. Modified atmospheric storage. Controlled atmospheric storage.

COURSE OUTCOMES:

After completion of course, the students will be able to:

e Understand the post harvest biology of fruits and vegetables.
e Grasp the techniques available for storage of fresh produce after harvest.

Books Recommended:
1. Wills, R.B. (2002).Post harvest: An Introduction to the physiology and handling of fruits and vegetables,
CBS Publishers & Distributors, New Delhi.
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Kadar AA.1992. Post-harvest Technology of Horticultural Crops. 2nd Ed. Universiity of California.
Pantastico B. 1975. Post Harvest Physiology, Handling and Utilization of Tropical and Subtropical Fruits
and Vegetables. AVI Publ.

Salunkhe DK, Bolia HR & Reddy NR. 1991. Storage, Processing and Nutritional Quality of Fruits and
Vegetables. Vol. I. Fruits and Vegetables. CRC.

Thompson AK. 1995. Post Harvest Technology of Fruits and Vegetables.Blackwell Sci.

Lloyd, A. &Penizer, R (1998). Handling, transportation and storage of fruits and vegetables, AVI
Publications
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DFT441C MEAT, FISH & POULTRY TECHNOLOGY LABORATORY CREDITS: 0-2 (1)
COURSE OBJECTIVES:

e The students will learn about meat cutting and handling.

e The students will learn about the procedure for carrying out the physio-chemical and microbiological
analysis of various milk and fish products.

e The students will learn about the different measures of egg quality.

Practicals:

Determination of Ph of meat.

Determination of meat swelling capacity
Determination of extract release volume of meat
Determination of specific density of an egg
Preparation of various value added meat products
Slaughtering and dressing of poultry

Measures of egg quality

Preservation of shelled eggs by various methods

. Analysis of fish products

10. Studies on hygiene and sanitation in meat processing plant
11. Visit to meat/poultry/egg processing plant.

©CONOUAWNE

COURSE OUTCOMES:

After completion of course, the students will be able to:

e Analyze the different samples of meat, fish and poultry products.
e Prepare and analyze different value added meat products
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DFT442C BAKERY & CONFECTIONARY TECHNOLOGY LABORATORY CREDITS: 0-2 (1)
COURSE OBJECTIVES:

e Trainthe students regarding quality evaluation of ingredients used in bakery.
e Acquaint with the preparation of various bakery and confectionary products and perform quality analysis

for the same.

e Expose the students to industrial exposure.

Practicals:

1. Perform the quality test on wheat flour/ maida for bakery application on different parameters (moisture,
Total ash, gluten content, sedimentation value).

Perform quality assessment test for yeast and skimmed milk powder for bakery application.

Preparation of bread, cookies and cake.

Development and quality evaluation of baked products based on composite flour;

Preparation of confectionery products.

Quality evaluation of confectionery products.

Visit to bakery and confectionary Industries.

No vk wnN

COURSE OUTCOMES:

After completion of course, the students will be able to:

e The students will gain knowledge about processing of cereal grains and preparation of bakery products.
The students will get practical knowledge which inturn will help them to get adjusted in bakery industries.
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DFT445C POST HARVEST TECHNOLOGY OF FRUITS & VEGETABLES LABORATORY CREDITS: 0-2 (1)
COURSE OBJECTIVES:

e Todemonstrate different techniques of post harvest management in fruits and vegetables.

e To demonstrate working of different storage systems available.

e To expose students to the artificial ripening methods used commercially.

Practicals:

Evaluation of morphological features of some selected fruits and vegetables.
Evaluation of maturity indices of fruits and vegetables.

Identification of equipment and machinery used in preservation of fruits and vegetables
Packaging methods and types of packaging.

Studies on effect of post harvest treatments for shelf life elongation of fruits.

Studies on various storage systems and structures.

Identification of physiological disorders and spoilages in fruits and vegetables.

Visit to commercial packaging house and CA store.

. Visit to fruit ripening units.

10. Study and preparation of can products

11. Visit to fruit orchard.

12. To determine the optimum temperature for storage of different fruits and vegetables.

© WO NV A WN R

COURSE OUTCOMES:
After completion of course, the students will be able to:
e Understand post harvest morphological changes in fruits and vegetables practically.

e  Grasp practical knowledge on working of packaging houses and CA stores.
e Gain practical knowledge of different pre-cooling techniques adopted for fruits and vegetables
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DFT444C ADVANCED INSTRUMENTATION LABORATORY CREDITS: 0-2 (1)

COURSE OBJECTIVES:

* To make students familiar with the advanced instrumentation in food technology
*  To make students understand the principle and application of instruments in food analysis

Practicals:

Chromatography: Theory, components, working, and applications of HPLC, UHPLC and GC

Spectroscopic techniques: Theory, instrumentation and applications of FTIR, NIR, UVVisible

Mass Spectrometry: Principle and applications in GC, LC and ICP

Atomic absorption spectroscopy: Theory, components and applications of AAS

Refractometry and colorimetery: Theory, principle, and applications of bench top refractomer and

hunter Lab colorimeter

6. Rheological and texture measurements: Principle, instrumentation and working of Rheometer;
texture analyser; viscometer and rapid visco analyser (RVA)

7. Differential scanning calorimetry: Principle, working and applications of DSC

8. Nuclear magnetic resonance: Principle, instrumentation, applications and interpretation of NMR
spectra

9. Microscopy: Theory, instrumentation, and its applications of Scanning electron microscope and
Transmission Electron Microscope

10. X-ray crystallography: Principle, applications and interpretation of spectra.

11. Polymerase chain reaction: Principle and applications in food.

vk wnN e

COURSE OUTCOMES:

After completion of course, the students will be able to:

* Understand the working and principle of instruments used in food technology
* Understand the role of advanced instrumentation in understanding the food matrix
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DFT450C IN-PLANT TRAINING, PROJECT REPORT, SEMINAR AND GROUP DISCUSSIONS  CREDITS: 20

OBIJECTIVES:

e To provide students with a practical exposure of food industries so as to enable them to visualize the
concepts learned and prepare them for the field.
e Tolearnabout the operation and functioning of food industries.

The in-plant training is to be completed in three Months from the industry within or outside J&K.
In Plant training which will be followed by the report submission and Viva-voce.

OUTCOMES:

e Apply the expertise gained during the internship to deliver and demonstrate better skills

GUIDELINES FOR THE PREPARATION OF INPLANT TRAINING PROJECT REPORT
Writing format:

e Thereport should be typed in MS word format, Times New Roman (12 font size), 1.5 line spacing.
Alignment should be in ‘justify’ mode.

e The main headings should be in Times New Roman (14 font size and bold). Sub-headings (or further
subheadings) under each heading should be in Times New Roman (font size 12 and bold).

e Page numbering should be in the entire project report on right bottom corner.

e The binding color of the project report should be NAVY BLUE

Page set up:

o Left margin: 1.25”
e Right margin: 1.00”
e Top margin: 1.00”
e Bottom margin: 1.00”

Order or arrangement of pages (Start each heading from separate page):

TITLE PAGE (one outside i.e., on the cover; same page inside as well before certificates)
CERTIFICATE OF ORIGINAL WORK (BY STUDENT)

CERTIFICATE FROM THE INDUSTRY

CERTIFICATE FROM THE DEPARTMENT

ACKNOWLEDGEMENTS

LIST OF ABBREVIATIONS

MAIN BODY

No s wNe

Important Note:

e All the students are required to submit their report by incorporating all the instructions mentioned
above.

e Departmental Training & Placement Coordinators are required to ensure that all the above instructions
are followed and adhered to in totality by the students.
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FT-EO1-T INTRODUCTION TO FOOD PROCESSING CREDITS: 2-0 (2)

COURSE OBJECTIVES:
. To provide students with the basic understanding of various food processing operations
UNITI

Introduction, classification of thermal processes, principles of thermal processing, thermal
resistance of microorganisms, thermal death time, lethality concept, characterization of heat
penetration data, thermal process calculations

UNITII

Dehydration: normal drying curve , effect of food properties on dehydration , change in food
during drying ,drying methods and equipments air convection dryer, tray dryer, tunnel dryer,
continuous belt dryer , fluidized bed dryer, spray dryer, drum dryer, vacuum dryer, freeze
drying, foam mat drying

UNIT 1l

Freezing- mechanism and freezers freezing methods -direct and indirect, still air sharp freezer,
blast freezer, fluidized freezer, plate freezer, spiral freezer and cryogenic freezing. food
irradiation and microwave heating: ionizing radiation and sources, unit of radiations, direct and
indirect radiation effects, safety and wholesomeness of irradiated food. microwave heating and
application.

UNIT IV

Packaging of foods: Packaging: Properties of packaging material, factors determining the
packaging requirements of various foods and brief description of packaging of frozen products,
dried products, fats and oils and thermally processed foods

COURSE OUTCOMES:

After completion of course, the students will be able to:

. Understand the various operations used in food processing

Books Recommended

Arsdel WB, Copley MJ & Morgan Al. 1973. Food Dehydration. 2nd Ed. Vols. I, Il. AVI Publ.
Desrosier NW & James N.1977. Technology of Food Preservation. 4th Ed. AVI. Publ.
Fellows PJ. 2005. Food Processing Technology: Principle and Practice. 2" Ed. CRC.

Jelen P. 1985. Introduction to Food Processing. Prentice Hall. Potter NN & Hotchkiss

b=
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FT-E02-T FOOD AND NUTRITION CREDITS: 2-0 (2)

COURSE OBJECTIVES:

. To provide students with the basic understanding of various nutrients and their requirements
. To acquaint students with the mechanisms of immunity and quality of diets

Unit |

Nutrient Requirements—Macronutrients

Historical perspective of nutrient requirements, methods of assessment of nutrient needs —a
critical review, critical evaluation of sensitive methods and derivations of requirements and
recommended dietary allowances of macronutrients for all age groups: energy values
carbohydrates and dietary fibre, proteins and amino acids, lipids, water, critical evaluation of
national and international nutrient allowances; factors affecting the nutritional requirements.

UNITII
Nutrition, Immunity and Infection

Host defense mechanisms and nutrients essential in the development of immune system,
effect of Infections on the nutritional status of an individual, nutrient deficiencies and excesses
affecting the immuno-competence and susceptibility to infections, operational implications.

UNIT Il
Nutritional Quality of Diets

Ways of enhancing nutritional quality of diets, assessment of protein quality, dietary diversification,
bioavailability of nutrients, nutrient losses during cooking and processing.

UNIT IV
Emerging Concepts in Human Nutrition

Ongoing nutrition transition and its implications, changing trends in life style patterns in population groups
and their implications, nutrigenomics, nutraceuticals, bioactive compounds.

COURSE OUTCOMES:

After completion of course, the students will be able to:
* Understand the various concepts in human nutrition and immunity.

Books Recommended:

1. Handbook of Nutrition and Food, Third Edition Carolyn D. Berdanier, Johanna T. Dwyer, David Heber, CSC
press

2. Gupta, K.L,, Gupta, C and GUpat, A(1993). Food nutrition, jaypee brothers.

3. Joshi,S.A (2000). Nutrition and dietetics by Tata McGraw Hill and Co.
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FT-EO3-T HYGIENE AND FOOD SAFETY CREDITS: 2-0 (2)

COURSE OBJECTIVES:

* To provide students with the understanding of spoilage and diseases associated with food products

* To provide students with the understanding of basic concepts of preservation and hygiene

UNITI
Food Spoilage and Preservation

Food spoilage: Definition, sources of contamination and microorganisms involved in spoilages
of various foods: Milk, Bread, Canned food, Vegetables and fruits, Fruit juices, Meat, Eggs and
Fish Physical and chemical means used in destruction of microbes: Definition of sterilization and
disinfection, role of heat, filtration and radiation in sterilization, use of chemical agents-alcohol,
halogens and detergents

UNIT Il
Food Safety

Public health hazards due to microbial contamination of foods: Important food borne infections and
intoxications due to bacteria, moulds, viruses (Salmonella typhi, Helicobacter pylori, Campylobacter
jejuni, Yersinia enterocolitica, Bacillus cereus, Staphylococcus aureus, Clostridium botulinum,
Escherichia coli, Mycotoxins, Hepatitis A virus & Rota virus)- Symptoms, mode of transmission and
methods of prevention.

UNIT Il
Hygiene and Sanitation

General principles of food hygiene, relation to food preparation, personal hygiene. food
handling habits and water sources. impurities in water supply and treatment. sanitation
facilities and procedures in food plant operation, rural and urban areas, fairs and festivals.
disposal of sewage and right soil microbial standards for foods.

COURSE OUTCOMES:

After completion of course, the students will be able to:

* Understand the various concepts associated with food safety and hygiene.

Books Recommended:

1. Gaston, Ed & Tiffney. (2000). Guide to improving food hygiene.
2. Mountney. J. &Geod. W.A. (2000) Practical food microbiology and Technology (2nd edition)
3. Hobbs. Betty C. (1998) Food Poisoning and food hygiene - (3rd Edition).
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