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1.  Title: M.Sc. Food Technology
2. Year of Implementation:2024-25
3.  Preamble:

M.Sc. Food Technology course under autonomy has been prepared keeping in viewthe unique
requirements of M. Sc. Food Technology students. The emphasis of the contentsis to provide
students the latest information along with due weightage to the concepts of classical trends in
Processing and Packaging in food so that they are able to understand the Post-Harvest
Technology of Fresh Horticulture Produce, New Food Product Development, Paper and
Paperboard, Plastics and Polymer, Food Refrigeration and Cold Storage, Research Methodology.
Technology of Cereals, Legumes and Oil Seeds, Food Plant Organization Layout, Also includes

important topic like Packaging Laws and Regulation, Instrumentation and Process Control.

The course content also lists new practical exercises so the students get hands on experience of
the latest techniques that are currently used in Food industries. Project curriculum spanning over
the one year of the course is designed in a way to give the students first hand research experience
as it consists ofwriting of synopsis, literature review along with actual table work. Along with
students are also provided with an opportunity to peruse internship in industry or research centers.
The course will also inspire students to pursue higher studies and research in Food Technology,
for becoming an entrepreneur an deniable students to get employed in Food, Nutraceutical and

Agriculture Industries.

4. General Objectives:

. Construction and designing of the courses to suite industrial needs.
. More emphasis on applied aspects of Food Processing and Packaging.
. To develop aptitude of students in the field of research.

. Enrichment of basic knowledge in areas of Food Processing and Packaging.

5. Program Specific Objectives:
e Develop critical, analytical thinking and problem-solving abilities for a smooth
transition from academia to industry.
¢ Provide adequate understanding and cognitive abilities to design food product.

¢ Develop technologies for food processing, preservation and packaging as per legal
and safety requirements.

¢ Develop multidisciplinary skillsets to execute academia/industry projects and also
enable them to pursue doctoral research.



e Inculcate entrepreneurship aptitude.

Program Specific Outcomes (PSOs) :
To impart knowledge in various aspects of Food Technology through Theory and
Practical knowledge.

To impart the knowledge about various compounds such as protein, carbohydrates, lipids
amino acids, minerals, vitamins etc. associated with the chemical compositions of food,
their structures and functions.

The students can gain knowledge about some very essential topic of nutrition and its
metabolism balance inside the body.

To make the students familiar with the technologies of food processing and preservation
of plant and animal foods, cereals, pulses, oilseeds, fruits vegetables, spices, meat, fish,
poultry, sea food, milk and dairy products.

To gain concepts of food safety and quality managements, national and international food
laws and regulations as well as importance of food engineering and packaging in food
industry.

To gain knowledge about advanced technologies adapted in various food industries by
physically visiting different food industries.

To develop broader understandings on various aspects of management of waste coming
from food Industries as well as from homes starting from its generation to processing
with options for reuse and recycle, transport, and disposal practices so as to contribute
towards sustainable development.

To development students’ understanding and communication skills through various
assignments which will enable them to develop skills in writing and effective’s
interpersonal skills. Presentations in different topics enhances their confidence, ability to
express themselves & presentation skills

Give students assistance in preparing for competitive exams e.g. NET, GATE, etc.

Duration: Two Year

Pattern: Semester wise

Medium of Instruction: English



Structure of Course:

M.Sc. (Food Technology) Part -1

Semester —I
Sr. Course
No.|Components Code Course (Subject) Credits
1 | Mandatory MFTT 411 | Post-Harvest Technology of Horticulture 4
Produce
2 | Mandatory |MFTT 412 | New Food Product Development 4
3 | Mandatory |MFTT 413 | Paper and Paperboard, Plastics and Polymer 4
E1 - Food Refrigeration and Cold Storage or
4 Electives |MFTT 414 | E2 - Marketing Management and 2
International Trade
5 RM MFTT 415 | Research Methodology 4
6 Marllc;%tory MFTP 416 Practical Course — | 2
Electives Lab| MFTP 417 | Practical Course — Il 2
Total 22
Semester —I|1
ST Components C((:)ggze Course (Subject) Credits
1 | Mandatory MFTT 421 ;’ggggology of Cereals, Legumes and Oil 4
2 | Mandatory |MFTT 422 | Food Plant Organization and Layout 4
3 | Mandatory | MFTT 423 | Packaging Laws and Regulation 4
: E1 - Instrumentation and Process Control or
4 | Electives | MFTT 424 E2 - Fluid Mechanics and Hydraulics 2
5 RP MFTP 425 | Research Project 4
6 Maﬂ?ory MFTP 426 Practical Course — IlI 2
7 |Electives Lab| MFTP 427 | Practical Course — IV 2
Total 22




SEMESTER I

MFTT 411: Post-Harvest Technology of Horticulture produces

Course Objective: student will be able to
. understand and learn the relevance of post-harvest management of fruits and vegetables.

. impart knowledge about best practices in fruits and vegetables to reduce post-harvest losses.

1

2

3. study and learn evaluation and management of quality.

4. explain export regulations and requirement for fresh fruits.

Credits =
4

SEMESTER I
MFTT 411: Post-Harvest Technology of Horticulture produces

No. of
hours per
unit

UNIT |

Introduction of post-harvest technology

15

Introduction of post-harvest technology (India and abroad); Need of post-
harvest technology. Effect of pre-harvest factors (soil, water, climatic factors
etc.) on the quality of fresh horticultural produce; Postharvest biology of
horticultural crops; Maturity, Maturity indices, ripening, climacteric

phenomena and senescence; Harvesting and harvesting systems.

UNIT 11

General post-harvest considerations

15

Effects of temperature on post-harvest life of horticultural produce (impact of
temperature, cooling of produce, methods of cooling); Storage atmosphere
(oxygen & carbon dioxide, storage in plastic films, hypobaric storage, ethylene

in storage and management.

UNIT 111

Post-harvest commodity treatments

15

Post-harvest commodity treatments: Introduction; precooling; waxing; sprout
inhibition; disinfestation; fungicide application; hot water treatment; vapour
heat treatment; irradiation; ripening and degreening; delaying ripening; curing

of roots and tubers; dryings of root crops; commaodity treatments for apple

UNIT IV

Post-harvest handling operations

15

Post-harvest handling for fruits; Preparation for market; Measuring quality;
Evaluation and management of quality; Methods for determining quality of
fresh commodities, Export regulations and requirement for selected fresh fruits
- banana, pomegranate, citrus, mango, guava, apples, lichi and selected

vegetables of national importance - lady finger, chilies, tomato, sweet corn.




Course outcomes: Student should be able to

1.
2.
3.
4.

analyze the need for post-harvest technology

apply the harvest and harvesting techniques.

illustrate the effect of temperature on post-harvest horticulture produce.
implement the storage and its management.
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MFTT 412: New Food Product Development

Course Objective: Student will be able to

1. define New Product, Classification, and reason for food product development.
2. understand product development process, Product launch process.

3. know the nutritional and sensory analysis, shelf life study of new product.

4. illustrate the marketing of food product.

Credits SEMESTER | No. of

=4 MFTT 412: New Food Product Development hours

per unit

UNIT I | Introduction and Definition of New food Product Development 15
Introduction, Definition of New Products, Reason for new food product
development, Types new product, Concept of Novel food, Life cycle for a food
product, Ideas for the development of a New Food Product: internal and external
sources, Advantages and disadvantages of new product development process,
Marketplace studies- Focus groups, Interviews, Consumer testing.

UNIT Il | Process of product development 15
Concept of product development - product success and failure, factors for
success, managing for product’s success. Innovation strategy. Product
development process - product strategy, product design and process development,
product commercialization, product launch and evaluation.

UNIT 11| Analysis and Legal requirement for new product 15
Nutritional and sensory evaluation of a new product, Shelf life testing- Static,
accelerated and use/abuse tests, Packaging requirements of new product, Cost
estimation, Direct and indirect costs, Legal aspects to be applied in New Food
Product Development - Composition, labelling and claims.

UNIT IV | Marketing of new product 15

Role of consumers in product development, managing the product development
process, improving the product development process - evaluating product
development, innovative matrices, striving for continuous improvement,
improving success potential of new products, market exploration and acquisition,

legal aspects of new product launch.




Course outcomes: Student should be able to
1. define new product, its classification.

2. apply the reason and shelf life study of new product.
3. identify the product success and failure.
4. implement the process of product development, product launch and evaluation.

Referances-

1.

10.

Paltrinieri, Gaetano, and F. A. O. Staff. "Handling of fresh fruits, vegetables and root crops: A
training manual for grenada.” Rome, Italy: Food and Agriculture Organization of the United
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Earle, Mary, and Richard Earle. Creating new foods. Chandos, 1999.

Moskowitz, Howard R., Michele Reisner, and Andrea Maier. "10 Creating Food." An
Integrated Approach to New Food Product Development (2009): 175.

Earle, Richard, and Allan Anderson, eds. Food product development: Maximizing success.
CRC press, 2001.
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2016.

Moskowitz, Howard R., . Sam Saguy, and Tim Straus, eds. An integrated approach to new
food product development. CRC Press, 20009.

Stewart-Knox, Barbara, and Peter Mitchell. "What separates the winners from the losers in new
food product development?.” Trends in food science & technology 14, no. 1-2 (2003): 58-64.
Khan, Rao Sanaullah, John Grigor, Ray Winger, and Alan Win. "Functional food product
development—Opportunities and challenges for food manufacturers.” Trends in food science &
technology 30, no. 1 (2013): 27-37.

Fuller, Gordon W. New food product development: from concept to marketplace. CRC Press,
2016.

Linnemann, Anita R., Marco Benner, Ruud Verkerk, and Martinus AJS van Boekel.
"Consumer-driven food product development.” Trends in Food Science & Technology 17, no.
4 (2006): 184-190.



MFTT 413: Paper and Paperboard, Plastics and Polymer

Course Objectives: Students will be able to

1. study paper and their manufacturing process.

2. know the different types of paper board and their associated properties.
3. explain the various testing methods employed on plastic materials.

4. understand the fundamentals of polymer science.

Credits =
4

SEMESTER I
MFTT 413: Paper and Paperboard, Plastics and Polymer

No. of
hours
per unit

UNIT |

Paper Packaging

15

Types of papers, Strength properties — thickness, grammage, tensile, tear, bursting
strength. Paper based packaging: Paper bags & Applications - Types of bags-
Multiwall Paper bags — Composite containers, Manufacturing & Applications
convolute method, spiral method, linear method. Fiber drums- Regenerated
Cellulosic films. Paper Manufacturing- Forming section, wet pressing, drying, and

calendaring

UNIT Il

Paper Board Manufacture

15

Paper Board Manufacturing, paperboard properties and their control during
manufacture. Folding Cartons — Styles and Applications- Designing and
manufacturing. Corrugated Fiber Board (CFB) — structure and materials, Types of
flutes and their characteristics- Manufacturing process of CFB. Properties of CFB

Solid Fiber board box. Moulded pulp board — moulding process, applications.

UNIT I

Commodity Plastics in Packaging

15

Polyethylene (PE): Types, Properties, Uses and Applications. Polypropylene (PP):
Varieties, Properties and Applications. Polyvinyl Chloride (PVC): Properties,
Compounding and Applications. Polystyrene (PS): Types, Properties and
Applications. Water vapor transmission rate of plastic packaging material. Brief

introduction on Biodegradable plastics / Bio plastics.

UNIT IV

Polymers In Packaging

15

Introduction to Historical Background of Polymer Science, Various applications of
polymers, Raw materials, Types of polymers — thermosetting, thermoplastic and
elastomer, Classification of Polymers, Classification based on structure, origin,
polymerization and Molecular force. Introduction to polymeric blends and

composites: Significance of polymeric blends and composites, applications of




polymeric blends and composites.

Course outcomes: Student should be able to

1. identify the papers and types of papers.

2. implement the applications of various paper bags.

3. illustrate the applications of plastic.

4. analyze the polymers and its market importance.

References-
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3. Papermaking Science and Technology Gullichsen J. and Paulapuro H., , Book 17: Pulp and
Paper Testing (Ed. Levlin J.-E. andSéderhjelm L.), (Finnish Paper Engineers’ Association and
TAPPI. 2012)

4. Handbook of Physical and Mechanical Testing of Paper and Paperboard,Mark R. E. (Vol. 1&2,
Marcel Dekker. 2002)

5. Marsh, Kenneth, and Betty Bugusu. "Food packaging—roles, materials, and environmental
issues.” Journal of food science 72, no. 3 (2007): R39-R55.

6. Appendini, Paola, and Joseph H. Hotchkiss. "Review of antimicrobial food
packaging.” Innovative Food Science & Emerging Technologies 3, no. 2 (2002): 113-126.

7. Coles, Richard, Derek McDowell, and Mark J. Kirwan, eds. Food packaging technology. Vol. 5.
CRC press, 2003.

8. Han, Jung H., ed. Innovations in food packaging. Elsevier, 2005.

9. Han, Jung H. "Antimicrobial food packaging.” Novel food packaging techniques 8 (2003): 50-70.

10. Risch, Sara J. "Food packaging history and innovations." Journal of agricultural and food

chemistry 57, no. 18 (2009): 8089-8092.




MFTT 414-E1: Food Refrigeration and Cold Storage

Course Objective: student will be able to

1.learn refrigeration and refrigeration system.

2.impart practices in cold Storage and freeze Storages.

3.characterize the controlled atmosphere and modified atmosphere storages.

4.evaluate chilling equipment and techniques for different food products.

Credits =
2

SEMESTER |

MFTT 414-E1: Food Refrigeration and Cold Storage

No. of
hours
per unit

UNIT |

Principles of Refrigeration

7

Refrigeration definition, Refrigeration Systems; Vapour compression and
vapour absorption cycles, Components of Refrigeration System- Compressor,
Condenser, Evaporator refrigerant Definition, Classifications of refrigerants,
characteristics of different refrigeration’s, ozone depletion potentials, net

refrigerating effect, Ton of refrigeration, green house potential refrigerents.

UNIT Il

Cold Storage Design and Construction

Cold Storage Design and Construction, Small and large commercial storages,
Cold Room temperatures, Insulation, Properties of insulating materials, Air
diffusion equipment, Doors and other openings.

Cooling load estimation, Walk-in coolers and refrigerated container truck,
Freezer Storages, Freezer room temperatures, Pre-cooling and prefreezing,

stacking and handling of materials in and around cold room.

UNIT 111

Controlled atmosphere and modified atmosphere storages

Controlled atmosphere and modified atmosphere storages: Principles and
basics of their construction, Operation and maintenance, cleanliness, defrosting

practices, preventive maintenance and safety measures, green house potential

refrigerants.

UNIT IV

Chilling of Foods

Chilling of Foods : Chilling equipment for liquid foods. Secondary refrigerants
and direct expansion techniques in chilling. Chilled foods transport and display
cabinets— Basics of Chilled foods microbiology—Hygienic design considerations

for chillers and chilled storages Cool storage and their applications. Evaporative




cooling and its applications.

Course Outcomes: Student should be able to

1. remember the refrigeration system.
2. illustrate the Cold Storage and its construction.

3. characterize the technologies of Chilling
4. recall the modified atmosphere storages for food products.

References:
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them."” Journal of Global Entrepreneurship Research 7, no. 1 (2017): 17.
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Salem, U. I. "Rural women entrepreneurship in agro-food processing.” Asia Pacific Journal of
Research ISSN (Print) 1, no. XLVI (2016): 33-48.

Lynde, Renske. "Innovation & entrepreneurship driving food system transformation.” Physiology
& behavior 220 (2020): 112866.

Bianchi, Tito. "With and without co-operation: two alternative strategies in the food-processing
industry in the Italian South." Entrepreneurship & Regional Development 13, no. 2 (2001): 117-
145,




MFTT 414-E2: Marketing Management and International Trade

Course Objective: student will be able to

1. learn and understand the management skills.

2. impart knowledge about food business management.

3. characterize the different international trade.

4. evaluate marketing management terms.

Credits =
2

SEMESTER I
MFTT 414-E2: Marketing Management and International Trade

No. of
hours per
unit

UNIT |

Introduction to Marketing

8

Marketing: Concept, functions, scope and marketing management; Process:
Concepts of marketing-mix, elements of marketing-mix; Market structure and
consumer buying behavior; Marketing research and marketing information
systems; market forecasting, market segmentation, targeting and positioning;

Allocation and marketing resources; Marketing planning process;

UNIT Il

Product policy and planning

Product policy and planning: Product-mix, product line, product life cycle;
New product development process; Product brand, packaging, services
decisions; Marketing channel decisions; Retailing, wholesaling and
distribution; Pricing decisions; Price determination and pricing policy of milk
products in organized and unorganized sectors of dairy industry; Promotion-

mix decisions;

UNIT 11

International Marketing

Salient features of international marketing, composition and direction of
Indian exports, international marketing environment, deciding which and how
to enter international market; Direct exports, indirect exports, licensing, joint
ventures, direct investment and internationalization process, distribution

channels;

UNIT IV

International Trade

WTO and world trade agreements related to food business, export trends and

prospects of food products in India; Government institutions related to

international food trade: APEDA, Tea Board, Spice Board, MOFPI, etc.




Course Outcomes: Student should be able to

1. study the Management skills.

2. illustrate to know marketing concept

3. remember knowledge about food business management.
4. apply the concept of International trade.

References:

1.

2.
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marketing/management: a bibliographic analysis.” European Journal of Marketing 45, no. 1/2
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Milner, Helen V. "The political economy of international trade." Annual review of political
science 2, no. 1 (1999): 91-114.



MFTT 415: Research Methodology

Course Objectives: Students will able be to

1. get basic knowledge on the fundamentals of research methodology.

2. learn how to present research in scientific manner.

3. know acquainted with different bio statistical tools in modern research.
4. understand the relationship between statistics and biological research.

Credits =
4

SEMESTER I
MFTT 415: Research Methodology

No. of
hours
per unit

UNIT |

Introduction to Research Methodology |

15

Definition of Research, types of research, objectives of research, significance of research.
Research Methods vs. Methodology

Criteria of good research

Problems encountered by researchers in India.

Research process

Research problem-introduction, selecting research problem, necessity, techniques
involved in defining research problem.

Research design- introduction, need, features, parts of research design

Developing a Research Plan-Need, Essential characteristics of research plan.

UNIT Il

Introduction to Research Methodology 11

15

Research Project

Report Writing- Introduction, objectives, thesis and dissertation.

Structure of report- Title, authors and their institution, Certification, Declaration,
Acknowledgement, Indexing, Introduction of research, Review of Literature, objectives,
materials and methodology, analysis of data, result and discussion, conclusion.
Keywords, abbreviations, Referencing Techniques.

IMRAD technique.

Abstract, Summary, and Synopsis Writing.

Formatting and typing considerations

Preparing a Grant Proposal for Research Project

Manuscript Submission to Research Journals

i) Statement of proposal.

ii) Ethical considerations.

iii) Publishing editorial issues.

iv) Preparation and submission.

Bibliography and Plagiarism

UNIT 111

Descriptive Statistics

15

Importance of statistics in Biology

i) Samples and Population

il) Types of data, random sampling methods and sampling errors, scales andvariables,
accuracy and precision.




Measures of Central Tendency

1) Mean (arithmetic, geometric, harmonic), median, percentile and mode.

i) Measures of dispersion — mean deviation, standard deviation and variance.
ii) Measures of a) Skewness b) Kurtosis.

UNIT IV | Hypothesis Testing 15

Introduction to Hypothesis Testing

i) Null hypothesis

ii) Alternate hypothesis.

Statistical Tools

1) Significance level, type | and type Il errors, p-value, one tailed and two tailed tests.
i) Distribution of sample means, standard error and confidence interval,

Degrees of freedom

iii) Equality of two population means, proportions: t-tests and z test

iv) Chi-square test - test for goodness of fit, independence and homogeneity

v) F test and ANOVA

Course outcomes: Student will should be able to

1. study the types of research.

2. identify research design.

3. remember the hypothesis testing.

4. apply the statistical tools

References

1. PANNEERSELVAM, Ramasamy. Research methodology. PHI Learning Pvt. Ltd., 2014.

2. Research Methodology; Methods and Techniques C. R. Kothari,2ndEd, (New Delhi, New Age
International Publishers,2004)

3. Snyder, Hannah. "Literature review as a research methodology: An overview and guidelines.” Journal
of business research 104 (2019): 333-339.

4. Rajasekar, D., and Rajesh Verma. Research methodology. Archers & Elevators Publishing House,
2013.

5. Goddard, Wayne, and Stuart Melville. Research methodology: An introduction. Juta and Company
Ltd, 2004.

6. Redmond, Elizabeth C., and Christopher J. Griffith. "A comparison and evaluation of research
methods used in consumer food safety studies.” International Journal of Consumer Studies 27, no. 1
(2003): 17-33.

7. Okumus, Bendegul. "Food tourism research: a perspective article." Tourism Review 76, no. 1 (2021):
38-42.

8. O’Connell, Rebecca. "The use of visual methods with children in a mixed methods study of family
food practices.” International Journal of Social Research Methodology 16, no. 1 (2013): 31-46.

9. Gimenez, Cristina. "Logistics integration processes in the food industry.” International Journal of
Physical Distribution & Logistics Management 36, no. 3 (2006): 231-249.

10. Taylor, Eunice. "A new method of HACCP for the catering and food service industry." Food

control 19, no. 2 (2008): 126-134.




MFTP 416: Practical Course — |

Course Objectives: Students will able be to

1. estimate shelf life of packaged fruits and vegetables.
2. know maturity indices of fruits.

3. understand the process of standardization of product.
4. determine proximate analysis of food product

Credits = 2 SEMESTER | No. of
MFTP 416: Practical Course — | hours
Practical’s

=

© o N o g ~ W >

e e e T T O S =
0o N o 0o~ W N L O

19.

Determination of maturity indices of vegetables
Determination of maturity indices of fruits

Study of Effect of Ethylene on ripening of banana and mango
Study the pre-cooling and storage of different fruits
Packaging method for export of different fruits and vegetable
Non enzymatic browning

Study of prolonging storage life

To study the process of product development.

To develop a new product.

. Sensory evaluation of new food product.
. Cost estimation of new food product.

. Determination of moisture content.

. Determination of fat content.

. Determination of protein content.

. Determination of ash content.

. Determination of fibre content.

. Market survey on functional foods.

. Visit to Startup Company

Consumer feedback studies

Course outcomes: Student should be able to
1. estimate shelf life of packaged fruits and vegetables.

2. perform active modified atmosphere for post harvesting storage.
3. standardize the product formulation.
4. define market survey on functional foods




MFTP 417: Practical Course — 11

Course Objectives: Students will able be to

1. determine Grammage , Bursting strength , Tearing strength of packaging material.
2. know active packaging technology.

3. understand the process of cold storage.

4. study of Standard Refrigeration system

Credits = 2 SEMESTER | No. of
MFTP 417: Practical Course — 11 hours
Practical’s

10.

11.

12.

13.

14.

15.

Determination of Grammage and thickness of paper, paperboard and plastic
films.

Determination of Cobb value of paper and board.
Identification of different Paper Packaging Material.
Identification of different Plastic Packaging Material.
Identification of different packaging instruments.
Identifiction of flute types and dimensions of CFB.
Determination of tensile strength of paper and plastic films.
Study of Standard Refrigeration Symbols.

Study Types of Condensor.

Study Types of Evaporator.

Study Types of Compressor.

Preservation of food Material by Freezing.

Ice Production and its Properties.

Determination Freezing/Cooling Time of food Material.

Problems on Cooling load Calculation/ Refrigeration load.

Course outcomes: Student should be able to
1. estimate shelf life of packaged product.

2. perform tensile strength of packaging material.
3. standardize the Ice Production.
4. define Preservation of food Material by Freezing.




MFTT 421:

SEMESTER I
TECHNOLOGY OF CEREALS, LEGUMES AND OIL SEEDS

Course Objectives: Students will be able to

1. get basic knowledge of wheat processing

2. know basic knowledge of Riceprocessing.

3. Understand the processing of Corn, Barley and Oats.
4. evaluate the processing for production of edible oil

Credits =
4

SEMESTER II

MFTT 421: TECHNOLOGY OF CEREALS, LEGUMES AND
OIL SEEDS

No. of
hours
per unit

UNIT |

Wheat Processing

15

Wheat: Types and physicochemical characteristics; wheat milling -products
and byproducts; factors affecting quality parameters; physical, chemical and
rheological tests on wheat flour; additives used in bakery products; flour
improvers and bleaching agents; manufacture of bakery products, pasta
products and various processed cereal-based foods; manufacture of whole
wheat atta, blended flour and fortified flour. Production of starch and vital

wheat gluten.

UNIT Il

Rice Processing

15

Rice: Classification, physicochemical characteristics; cooking quality; rice
milling technology; by- products of rice milling and their utilization; Rice bran
stabilization, oil extraction and refining, parboiling methods of rice criteria of

quality of rice: aging of rice — quality changes; processed products based on rice

UNIT I

Corn, Barley and Oats

15

Corn: Types and nutritive value; dry and wet milling, processing of corn in
breakfast cereals, snacks, tortilla etc., production of glucose syrups, dextrose,
high fructose corn syrups, modified starches. Barley: composition, milling,
malting of barley, chemical and enzymatic changes during malting, uses of

malt. Oat: composition, processing of oat, byproducts of oatmeal milling.

UNIT IV

Legumes and oilseeds

15

Legumes and oilseeds: composition, anti-nutritional factors, processing and
storage; processing for production of edible oil, meal, flour, protein concentrates
and isolates; extrusion cooking technology; snack foods; development of low

cost protein foods. Oil extraction process — mechanism, solvent, SCE, oil




refining, utilization of byproducts of oil milling.

PobhE

Course outcomes: Student will should be able to
illustrate the need for wheat processing

study the manufacture of bakery products.

implement the need, safety and sanitation of fresh produce.
apply the special treatments after packaging
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MFTT 422: FOOD PLANT ORGANIZATION AND LAYOUT

Course Objectives: Students will be able to
1. understand the food plant management.

2. know the structure and operations of food plant.
3. impart the classification of dairy and food plants.
4. learn the preparation of a plant layout.

Credits = SEMESTER Il No. of
4 MFTT 422: FOOD PLANT ORGANIZATION AND LAYOUT gg‘rjﬁnit
UNIT I | Introduction of Plant Organization. 15
Operation Research, definition and scope, techniques in operation research. Food
plant management factors bearing on location and layout of food plants, Regulatory
requirements of food industries.
UNIT Il | Structure and Operation of Food Plant. 15
Structure and operation of food plants, Executive design making in a food plant,
Decision protocols, Evolution and role of management planning organizing and
controlling, Decision processed for raising efficiency, productivity and quality
in food plant operation, System analysis, its need and methodology.
UNIT I11| Design of Food Plant 15
Classification of Dairy and Food Plants, farm level collection and chilling center,
space requirement. Overall design of an enterprise : Plant design, sales planning
for plant design , Strength of material — engineering materials, material science,
use of various metals, including plastic, glass, etc. in food industry,
UNIT IV | Preparation of a Plant Layout 15

Plant Layout problem, importance, objectives, and classical types of layouts.
Evaluation of Plant Layout. Advantages of good layout. Organizing for Plant
Layout, Data forms, Common Problems in Plant Layout and Process scheduling,

Sitting of Process sections, Equipment selection and capacity determination




10.

Course outcomes: Student should be able to
apply the executive design making in a food plan.

implement the productivity and quality in food plant operation
study the_classification of dairy and food plants.
solve plant layout problem.

o nhe
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MFTT 423: Packaging Laws and Regulation

Course Objectives: Students will be able to

Ponhe

understand the Indian regulatory system.

learn the International laws CE Marking.

know the Sustainable development and processes.
evaluate the labeling regulations

Credits =
4

SEMESTER 11
MFTT 423: Packaging Laws and Regulation

No. of
hours
per unit

UNIT |

Indian Regulatory System

15

Indian Regulatory System Introduction, Laws and regulations- Need/Importance
— Bureau of Indian Standards. The Standards of weights and Measures Act
(SWMA). Regulations and Ministries involved, Essential Commodities Act,
Agricultural Produce (Grading and Marketing) Act, Prevention of Food
Adulteration Act, Edible oil Packaging order, Meat Food Product Order, Codex
Standard Act, Declarations on Packaged Commodities, Maximum Permissible

Error, Label Declarations, Standard Quantity specifications for various products.

UNIT Il

International Laws CE Marking

15

International Laws CE Marking, EU-REACH Regulations in packaging, Details of
Violations, offences, Penalties under various sections, ISO 14000 Environment
Management System, IMDG (International Maritime for Dangerous Goods), EU
Directives, Various storage requirements of Products, Specifications of Raw

Materials used. Export (Quality Control and Inspection) Act.

UNIT I

Sustainable Development & Processes

15

Introduction to Sustainability, Sustainable Development & Processes, Need
Today, Three Pillars of Sustainability & their effects on sustainable growth —
Relation with environment waste management, Relevance of Sustainable
Development in Packaging Sector — Traditional Packaging vs. Sustainable

Packaging.

UNIT IV

Labeling regulations

15




Labeling regulations, Grouping information on the label, Nutritional
labelling, Making a claim about vitamins and minerals, Date marking,
Allergens declaration, Print size and clarity, Net quantity, Quantitative
ingredient declaration/calculation (QUID), Use of symbols or icons, Specific

labelling requirement

el

Course outcomes: Student should be able to
implement the Indian regulatory system.

apply the symbols and units used in packaging.
illustrate the International laws CE marking.
study the IS specifications with respect to packaging and packaging materials.
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MFTT 424-E1: Instrumentation and Process Control

Course Objectives: Students will be able to

o

Understand the measurement of temperature, pressure, humidity.
know programmable logic controller.

learn applications of laplace transforms.

impart signal flow graph reduction technique.

Credits =
2

SEMESTER 11
MFETT 424-E1: Instrumentation and Process Control

No. of
hours per
unit

UNIT |

Measurement of various parameters

8

Transducers: Measurement of temperature, flow, pressure, humidity, Gas
concentration, Specific gravity, Concept of bio-sensors. Introduction to Fuzzy

logic& neural networks.

UNIT Il

Data and Monitoring system

Programmable logic controller, Data loggers, Data Acquisition Systems (DAS).
Introduction to Direct Digital Control (DDC), Supervisory Control and Data
Acquisition Systems (SCADA), Monitoring of plant parameters through

Internet with SAP integration.

UNIT 11

Concept of Laplace Transform, Poles and zeros

Review of Laplace Transforms, concept of poles and zeroes, open and

closed loop systems, transfer function, block diagram reduction technique.

UNIT IV

Signal flow , Stability concepts

Signal flow graph reduction technique, Stability general concepts, absolute and

relative stability, Routh stability criterion, Bode Plots.

Course outcomes: Student should be able to

Hobdhde

measure temperature, pressure, humidity.

analyze Gas concentration, Specific gravity.

make of plant parameters through Internet with SAP integration.
describe the Routh stability criterion, Bode Plots.
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MFTT 424-E2: Fluid Mechanics and Hydraulics

Course Objectives: Students will be able to
1. understand the property of fluids.

2. know the flow concepts.
3. learn functions of hydraulics in food processing
4. impart the applications of turbines and pumps

Credits = SEMESTER Il No. of
2 MFTT 424-E2: Fluid Mechanics and Hydraulics hours
per unit
UNIT I |Introduction to fluids 8
Properties of fluids; Static pressure of liquids: Hydraulic pressure, absolute
and gauge pressure. Pressure head of a liquid; Pressure on vertical
rectangular surfaces. Compressible and non-compressible fluids; Surface
tension, capillarity
UNIT 11 | Flow Concept 7
Fluid flow: Classification, steady, uniform and non-uniform, laminar and
turbulent, continuity equation Pressure measuring devices: Simple,
differential, micro-, inclined manometer.
UNIT I11| Concept of Mechanics 8
Bernoulli’s theorem and its applications; Flow through pipes: Loss of head;
Flow through orifices, mouthpieces, notches and weirs; Vena contracta,
hydraulic coefficients, discharge losses; Time for emptying a tank; Loss of
head due to contraction, enlargement at entrance and exit of pipe
UNIT 1V | Applications of turbines and pumps 7

Types of notches, rectangular and triangular notches, rectangular weirs;
Venturimeters, pitot tube, rotameter Turbines and pumps: classification,
centrifugal pumps, reciprocating pumps, positive displacement pump;
Centrifugal pumps: operating characteristics of centrifugal pumps

Course outcomes: Student should be able to

HobdPRE

illustrate the property of fluids.

study the Compressible and non-compressible fluids
describe the flow concepts.

implement the laminar and turbulent flow.
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MFTP 425: Research Project

No. of

Credits 4 MFTP 425: Research Project ho:ors-




MFTP 426: Practical Course — |

Course Objectives: Students will be able to
1. know determination of gluten content of wheat flour and conditioning of wheat.

N

evaluate Malting, puffing and popping of grains.

3. understand designing of layout of cold storage, pre-processing house, fruits and vegetable processing

plants.

4. study of design and layout of low shelf life product plant.

Credits = 2 SEMESTER 11 No. of hours
MFTP 426: Practical Course — | per unit
Practical’s 8

10.

11.

12.

13.

14.

15.

Physical-tests of wheat and rice

Determination of gluten content in wheat flour.

Conditioning of wheat; Milling of wheat and rice by laboratory mill;
Parboiling of rice.

Amylose content determination in rice.

Malting, puffing and popping of grains.

Preparation of protein concentrates and isolates and their evaluation for
protein content and solubility;

Layout of Food storage wares and go-downs
Layout and design of cold storage.

Layout of pre-processing house

Design and layout of low shelf life product plant
Design and layout of fruits processing plants
Design and layout of vegetable processing plants
Designing of ETP layout

Design and layout of milk processing plants




Course outcomes: Student should be able to :
1.  determine gluten content of wheat flour and conditioning of wheat.

2. perform malting, puffing and popping of grains.
3. design of layout of cold storage, pre-processing house, fruits and vegetable processing plants.
4.  describe the layout of milk processing plants.

MFTP 427: Practical Course — 11

Course Objectives: Students will be able to
1. know determination of tearing strength of paper and plastic films.

2. evaluate biodegradable packaging material.
3. understand process controls for various products.
4. study of liquid level and pressure by using instruments .

Credits = 2 SEMESTER |1 No. of hours
MFTP 427: Practical Course — 11 per unit
Practical’s 8

10.

11.

12.

13.

Determination of tearing strength of paper and plastic films.
Determination of water vapor permeability of packaging material.
Determination of the static and dynamic tensile strength of paper

Measurement of resistance of a paper board and corrugated board to
puncture.

Measurement of bursting strength of paper.

Development of biodegradable packaging material with starch
Development of biodegradable packaging material with food gum
Determination of gas transmission rate of packaging material.
Measurement of temperature.

Measurement of liquid level

Measurement of Pressure

Measurement of Humidity

Measurement of Moisture




14. Measurement of Gas

15. Working mechanism of Transducers

Course outcomes: Student should be able to :
1. determine water vapor permeability of packaging material.

2. perform biodegradable packaging material with food gum.
3. design of layout of cold storage, pre-processing house, fruits and vegetable processing plants.
4. describe the working mechanism of Transducers.




