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PREAMBLE

The new course four years Undergraduate Degree (CBCS Semester Mode) has been prepared, as per the
“Guidelines for Multiple Entry and Exit in Academic programmes offered in Higher Education Institutions”
issued by UGC, New Delhi Under National Education Policy 2020 (Ordinance 14 A) and keeping in view,
the unique requirements of B.Sc. (H) Food Technology students. The objectives of the course are-
» To impart knowledge of various areas related to Food Science and Technology.
» To enable the students to understand food composition and its physico- chemical, nutritional,
microbiological and sensory aspects,
» To familiarize the students about the processing and preservation techniques of pulses, oilseeds, spices,
fruits and vegetables, meat, fish, poultry, milk & milk products,
» To emphasize the importance of food safety, food quality, food plant sanitation, food laws and regulations,
food engineering and packaging in foodindustry.
The contents have been drawn-up to accommodate the widening horizons of the discipline of Food
Technology. They reflect the current changing needs of the students. For the Generic elective(GE) to be
chosen by Food Technology students,It is recommended that subjects like Biochemistry, Biology, Chemistry,
Maths & statistics, Biostatistics, Physics be chosen as they are synergistic to the curriculum. However,
students are free to pick up any of the Generic Elective Courses offered by other departments.
® For each paper, the objectives have been listed and the contents divided into units.

e The detailed syllabus for each paper is appended with the list of suggested readings.
Teaching time allotted for each paper shall be 4 periods for each theory paper and 4periods for each practical
class per week for each paper per week. Each practical batch should ideally be between 15-20 students so
that each student receives individual attention.

Programme Mission:

The purpose of the programme is creation of knowledgeable human resources to work in Government, Semi-
Government, Private and Public sector owned Food Technology and Food Processing organizations and alsoto
assume administration positions. With further progression in education, graduates should be able to undertake
teaching and research in colleges and universities as well as in scientific organizations.

Graduate Attributes:

1.Ability to apply fundamental knowledge of Biology, Biochemistry, Food Chemistry, Food
Microbiology for developing food products and preservation.

2.Ability to develop technologies for food processing and preservation

3. Ability to develop processes for food product development

4. Ability to test food for quality, safety and nutrition

5. Ability to develop packaging for preservation and distribution

6.Ability to perform administrative duties in government, semi-government, private and public sector
organizations

7.Ability to teach in schools, colleges and universities with additional qualification and training

8. Ability to understand and solve scientific problems by conducting experimental investigations

9.Ability to apply appropriate tools, techniques and understand utilization of resources appropriately in
various laboratories

10. Ability to understand the effect of scientific solutions on legal, cultural, social and public health and

safety aspects j U-‘-/L -
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11. Ability to develop sustainable solutions and understand their effect on society and environment

12. Ability to apply ethical principles to scientific practices and professional responsibilities

13. Ability to work as a member of a team, to plan and to integrate knowledge of various disciplinesand
to lead teams in multidisciplinary settings

14. Ability to make effective oral presentations and communicate technical ideas to a broad audience
using written and oral means

15. Ability to adapt to the changes and advancements in science and engage in independent and life-long
learning

Programme Objective:

The Bachelor of Science honours degree programme in Food Technology imparts knowledge and
understanding of Biology, Biochemistry, Food Chemistry, Food Microbiology, Food Science, Food
processing, Food safety, Food quality, Food product storage, Food product preservation, Food product
packaging and Food product distribution.

The Programme also provides sufficient understanding and cognitive abilities to design and develop
technologies for food processing, preservation and packaging as per the legal and safety requirements. In
addition, the programme imparts knowledge and training to develop transferable skills and
entrepreneurship abilities.

The objectives of the programme are to enable the students to:
1. To impart knowledge of Biology. Food -Biochemistry, Food Chemistry and FoodMicrobiology
2. To impart knowledge and understanding of technology of vegetables, fruits, plantation crops,

meat, poultry, dairy and sea foods, bakery and confectionery.

To impart abilities to design technologies for food processing and food preservation

To impart abilities to design and develop food packaging and distribution

To train students on use of various instrumentation for the evaluation of food quality andsafety

To train students to conduct scientific experiments and document scientific investigations

NG o b

To educate on professional ethics, economics, social sciences, inter personal andcommunication
skills relevant to professional practice,

8. To provide a general perspective on lifelong learning and opportunities for a career inindustry,
scientific organization, education, business and commerce

Intended Learning Outcomes of the Programme:
The Intended Learning Outcomes (ILOs) are listed under four headings:
1. Knowledge and Understanding,
2. Cognitive Skills
3. Practical Skills and
4. Capability /Transferable Skills.

Knowledge and Understanding:
After undergoing this programme, a student will be able to:
|.Explain with illustrations chemical, biochemical and microbiological phenomenonas applied to food
processing and preservation
2. Explain various food processing, preservation and packaging technologies
3. Recognize the importance of food quality, safety and nutrition
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4. Describes technologies of vegetables, fruits, cereals, millets, plantation crops, meat, poultry, dairy

products, sea foods, bakery and confectionery

Practical Skills:
After undergoing this programme, a student will be able to:

1.

2
3.
4

Choose appropriate instrumentation system for testing and evaluation of foodproducts
Operate machines and systems that process and package food

Market and Distribute Food products

Assess demand for new food products and economics of food products

Capability / Transferable Skills
After undergoing this programme, a student will be able to:

2

3.

Manage information, develop scientific reports and make presentations

Build, Manage and Lead a team to successfully complete a project and Communicate across
teams and organizations to achieve professional objectives

Work under various constraints to meet project targets

Adopt to the chosen profession by continuously upgrading his/her knowledge andunderstanding through Life-
long Learning philosophy

After completion of the program of B.Sc. (Honms.), Food Technology, every student will know the

followingattributes:

1.
4

o N o »

An ability to apply the knowledge of science. microbiology and technology.

An ability to apply the knowledge of underlying chemistry, properties and effects of processing on
food components.

An ability to use the techniques, skills, and modern tools necessary food processing operations.
Demonstrate knowledge and understanding of technology and management principles, manage
projects efficiently in food science and technologyand multidisciplinary environments after
consideration of economical and financial factors.

An ability to design and conduct experiments, as well as to analyze and interpret data.

An ability to apply knowledge for production of safe food and shelf-life extension of food products.
An ability to identify. formulates, and solve food science and technology problems.

An ability to extract information pertinent to unfamiliar problems through literature survey and
experiments, apply appropriate research methodologies, techniques and tools, design, conduct
experiments, analyze and interpret data. Contribute individually/in group(s) to the development of
scientific/technological knowledge in food science and technology
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VIKRAM UNIVERSITY, UJJAIN MP
B. Se. (Hons) FOUR YEARS (EIGHT SEMESTERS), CBCS SCHEME (NEP-2020)
(Session -2021-2022)
SUBJECT-FOOD TECHOLOGY
The Students will get:

1. Certificate after completion of 1* Year (40 credits)
2. Diploma after completion of 2™ Years (80 credits)
3. B. Sc.(Hons.) Degree after completion of 3" Year (120 credits)
4

B. Sc.(Hons.) with Research degree after completion of 4™ Year (160 credits)
SEMESTER- I

S.N. | Code Name of Course Type of Distribution of Max. Marks Total
Course Credits
T P | Total | Internal | External
Max. Max.
1 FTB 101 | Fundamentals of Food *Core-1 3 |- 3 40 60 100
Technology Major-I
2 FTB 102 | Principles of Food Core-2 2 |- 2 30 45=75
Science Major-II 100
Practical-I - - 1 1 10 15=25
3 FTB 103 | Food Chemistry Minor-1 3 |- 3 40 60 100
4 FTB 104 | Food Adulteration GEC-1 34 |- 3 40 60 100
5 |[FTB 105 | Medical diagnostics **SEC -1 4 |- 4 40 60 100
6 FTB 106 | Hindi AEC-1 2 - 2 20 30 50
7 FTB 107 | English AEC-2 2 - |2 20 30 50
Total Credits and Marks | 19 |1 20 600

Note:- A student has to take two major courses; one minor from any other department of same faculty, one minor from any
department of any faculty, One Ability Enhancement Course (AEC) in Hindi and English, and One Vocational/Skill
Enhancement Course. Student can choose MOOC or Online Course of equal credits in all the above categories.
*For the students of other department
Categories: Group Code
(1) Core Courses (Two core courses of 3 credits each)
Major-1 (3 credits)
Major-11 (3 credits)
(2) Minor-1 (3 credits) : to be opted for other Department of faculty of Life Sciences Student and can opt MOOC
(3) Minor-11 (3 credits) : Generic Electives (GE): (Generic Elective Course to be opted from  other faculty
(Department of different faculty/ MOOC)
(4) Skill Enhancement Course/Vocational course (SEC) to be opted from courses offered by University/ MOOC
(5) Ability Enhancement Course (AEC) (2+2 =4 credits)- To be opted from courses offered by University
(6) Field Project/Internship/ Community engagement and services (4 credits)- Not applicable in First Semester and
Applicable in Second Semester.
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SEMESTER- 11" SUBJECT-FOOD TECHOLOGY
S.N. | Code Name of Course | Type of Distribution of | Max. Marks Total
Course Credits
T | P | Total | Internal | External
Max. Max.
1 FTB 201 | Technology of *Core-3 Major-{ 3 |- 3 40 60 100
Food Preservation 111
2 FTB 202 | Food Processing Core-4 2 |- 2 30 45=75
Technology Major-1V 100
Practical-I B - |1 1 10 15=25
3 FTB 203 | Functional Foods Minor-2 3| 3 40 60 100
and
Nutraceuticals
4 FTB 204 | Intellectual GEC-2 3 |- 3 40 60 100
Property Rights
5 FTB 207 | Field 4 |- 4 40 60 100
project/Internship/
Community
engagement and
Services
6 FTB 205 | Hindi AEC-3 2 1= |2 20 30 50
7 FTB 206 | English AEC-4 212 20 30 50
Total Credits and Marks 19 |1 (20 | 600

Note:- A student has to take two major courses; one minor from any other department of same faculty, one minor from any
department of any faculty. One Ability Enhancement Course (AEC) in Hindi and English, and One Vocational/Skill
Enhancement Course. Student can choose MOOC or Online Course of equal credits in all the above categories.
*For the students of other department
Categories: Group Code
Core Courses (Two core courses of 3 credits each)
Major-1 (3 credits)
Major-11 (3 credits)
Minor-I (3 credits) : to be opted for other Department of faculty of Life Sciences Student and can opt MOOC

Minor-II (3 credits) : Generic Electives (GE): (Generic Elective Course to be opted from  other faculty
(Department of different faculty/ MOOC)

Skill Enhancement Course/Vocational course (SEC) to be opted from courses offered by University/ MOOC
Ability Enhancement Course (AEC) (2+2 =4 credits)- To be opted from courses offered by University

8. Field Project/Internship/ Community engagement and services (4 credits)- Not applicable in First Semester and
Applicable in Second Semester.
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SUBJECT: FOOD TECHNOLOGY (HONS) FIRST YEAR, CBCS SCHEME
SEMESTER-I
COURSE CODE NO.: FTB 101: FUNDAMENTALS OF FOOD TECHNOLOGY (*CORE-1 MAJOR 1)

Course Objective:
The objective of the course is to impart:
1- The knowledge about basic concepts of food technology and recent trends
2- The knowledge about basic biology, chemistry, and microbiology of foods

Course Outcome:
To enable the students to:
1. To understand the history and evolution of food processing.
2. To study the structure, composition, nutritional quality and post harvest changes of various plant
foods.
3. To study the structure and composition of various animal foods.

Unit I Introduction
Scope of food science and Technology, Functions of food, Nutrients, Water, Carbohydrates, Proteins,
Lipids, Vitamins andMinerals

Unit IT Composition andnutritive value
Pulses & Legumes, Nuts & Oilseeds, Meat, Fish.Egg and Milk Structure and composition of wheat and
Rice, Classification and Composition of Fruits, Vegetables and Spices.

Unit I1I Food QualityAssessment
Sensory assessment-Appearance of food- visualperception, colour of foods, smell, flavour and taste,
Threshold tests, difference tests, ranking test &hedonic scale

Unit IV Food Additives
Preservatives, coluring agents, flavour and flavour enhancer, Anti-oxidants, Artificial sweeteners,
stabilizers, thickening agents, anticaking agents, bleaching and maturing agents, flour improvers,
leavening agents, surface active agents.

Unit V Health foods
Functional foods, Prebiotics, Probiotics, Neutraceuticals, organic foods, GM foods

Unit VI Food Research &Food Technologyupdates
Major centres of food research in India —CFTRI, DFRL, NIFTEM. IICPT & CIFT. Major Food
Industries in India, Journals of Food Science & Technology, Indian Food Industry, Beverage, Food
World, Indian Food Packer, AFST (I)

Suggesting Readings:
1. Potter NN , Hotchkiss JH. Food Science. CBS publishers and distributers
2. S.Manany, N S. Swamy Food Facts and Principles. New Age InternationalPublishers
3. Murano. Peter S. Understanding Food Science and Technology .Thomson
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Sumati R Mudambi , Rajagopal M V. Fundamentals of Food and Nutrition. New Age International
Publishers

Shubhangini A Joshi . Nutrition and Dietics. Tata McGraw Hill Education PrivateLimited

Vijaya Khader. Text Book of Food Science and Technology. ICAR

Swaminathan M. Food Science Chemistry and Experimental Foods. Bappco

Journals: Indian Food Industry
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COURSE CODE NO.: FTB 102: PRINCIPLES OF FOOD SCIENCE(CORE-2 MAJOR 1I)

Course Objective:
The student will develop an understanding of world food production, principles of consumerism, the
importance of food safety and procedures in processing, packaging, and storage of foods, and career
opportunities in the food science and technology field.

Course Outcome:

Upon successful completion of this course, students will:

1- Identify the principles of food science related to food production, quality, safety, nutrition, and
distribution.

2- Describe common and emerging technologies in food science.

3- Explain how engineering, microbiology, and chemistry are applied in food production and processing
systems.

4- Describe food safety procedures in Indian production systems.

5- Demonstrate appropriate food handling/food safety procedures.

6- Explain nutrient composition and the link between nutrition and health.

7- Examine the dynamics of global food supply.

Unit I: Food dispersions:
Characteristics, sols, gels, pectin gels, colloidal sols, stabilization of colloidal system, syneresis,
emulsions, properties of emulsions, formation of emulsion, emulsifying agent, food foams, formation
stability and destruction of foam, application of colloidal chemistry to food preparation.

Unit II: Sensory evaluation of food:
Objectives, type of food panels, characteristics of panel member, layout of sensory evaluation  laboratory,
sensitivity tests, threshold value, paired comparison test, duo- trio test, triangle test, hedonic scale, chemical
dimension of basic tastes, Amoore’s classification of odorous compounds; Sherman and Sczezniak
classification of food texture.

Unit III: Growth of microorganisms in foods:
Food as a substrate for microorganism, factors affecting growth of microbes: pH,  water activity, ~ O-R
potential, nutrient contents, inhibitory substance and biological structure.
Hurdle technology: Principles and applications, Hurdle effect in fermented foods, shelf stable products,
intermediate moisture foods, application of hurdle technology.

Unit IV: Minimal processing:
Minimal processing of foods with thermal methods and non thermal methods-safety criteria in  minimally
processed foods-Minimal processing in practice-fruits and vegetables-seafood-effect on quality-Future
developments
Ohmic heating and High Pressure processing: Principles, equipment and processing, effect on food.

Unit V: Water disposal and sanitation:
Waste water; hardness of water, break point chlorination, physical and chemical of impurities;  BOD,
COD. waste water treatment, milk plant sanitation, CIP system, sanitizers used in food industry.
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Packaging

Obijectives of packaging, flexible packaging, properties of the following packaging materials-low
density polyethylene, high density polyethylene. polypropylene, polyvinyl chloride, polyvinylidene
chloride, ethylene vinyl alcohol, polystyrene, polyethylene terepthalate, nylon, ethylene vinyl acetate,
ethylene acrylic acid, ethylene methacrylic acid, ionomers.

Suggestive Readings:
1. Coles R, McDowell D and Kirwan MJ, Food Packaging Technology, CRC Press, 2003
De S, Outlines of Dairy Technology, Oxford Publishers, 1980
Deman JM., Principles of Food Chemistry, 2™ ed. Van Nostrand Reinhold, NY 1990
Frazier WC and Westhoff DC, Food Microbiology, TMH Publication, New Delhi, 2004
Jenkins WA and Harrington JP, Packaging Foods with Plastics, Technomic PublishingCompany
Inc., USA, 1991
. Manay NS and Shadaksharaswamy M, Food-Facts and Principles, New Age International (P) Ltd.
Publishers, New Delhi, 1987
Meyer LH, Food Chemistry, CBS Publication, New Delhi, 1987
Potter NH, Food Science, CBS Publication, New Delhi, 1998
. Ramaswamy H and Marcott M,Food Processing Principles and Applications CRC Press,2006

0. Ranganna S, Handbook of Analysis and Quality Control for Fruits and VegetableProducts, 2™ ed.
TMH Education Pvt. Ltd. 1986
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COURSE CODE NO.: FTB 103: FOOD CHEMISTRY (MINOR-1)
Course Objective:
The objective of the course is to provide the students with a deep understanding of how food
components contributes to overall quality of foods; and to enable students to evaluate and explain how
the highly complex nature of food may result in a multitude of desired and undesired reactions which are
controlled by a variety of foods .

Course Outcome:
To enable the students to:
1.To understand the chemistry of foods - composition of food, role of each component and their
interaction.
2.To understand the functional aspects of food components and to study their rolein food processing.
3.To understand the chemistry of food components and their interactions.
4.To know about the role of enzymes and various processing treatments in food industry.
5.To understand the concept of new product development.

Unit I: Introduction to Food Chemistry: Definition, Composition of food
Water: Definition of water in food; Structure of water and ice; Types of water; Sorption
phenomenon; Water activity and packaging; Water activity and shelf-life
Lipids: Classification of lipids ; Physical properties-melting point, softening point, specific gravity:
refractive index, smoke, flash and fire point, turbidity point; Chemical properties-  reichertmeissel
value, polenske value, iodine; value, peroxide value, saponification value; Effect of frying on fats ;
Changes in fats and oils- rancidity, lipolysis, flavor reversion; Auto-oxidation and its prevention |
Technology of edible fats and oils- Refining, Hydrogenation and: Interesterification, Fat Mimetics

Unit I1: Proteins: Protein classification and structure; Nature of food proteins(plant and animal  proteins);
Properties of proteins (electrophoresis, sedimentation, amphoterism and;  denaturation,); ~ Functional
properties of proteins eg. organoleptic, solubility, viscosity ,binding gelation / texturization ,
emulsification , foaming.

Carbohydrates: Classification (mono, oligo and poly saccharides): Structure of important
polysaccharides (starch, glycogen, cellulose, pectin; hemicellulose, gums); Chemical reactions of
carbohydrates —oxidation, reduction, with acid & alkaki ; Modified celluloses and starches

Vitamins: Structure, Importance and Stability; Water soluble vitamins ; Fat soluble vitamins

Unit III: Flavour: Definition and basic tastes; Chemical structure and taste; Description of food flavours;
Flavour enhancers
Minerals: Major and minor minerals: Metal uptake in canned foods; Toxic metals
Natural Food Pigments: Introduction and classification; Food pigments (chlorophyll, carotenoids,
anthocyanins and flavonoids,beet pigments, caramel)

Unit IV: Browning Reactions In Food: Enzymatic browning: Non — Enzymatic browning: Maillard
reaction; Caramelization reaction: Ascorbic acid oxidation
Enzymes: Introduction, classification : General characteristics; Enzymes in food processing;
Industrial Uses of Enzymes ; Immobilized enzymes

11|Page
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Unit V: Physico-chemical and nutritional changes occurring during food processing treatments: Drying and
dehydration; Irradiation: Freezing; Canning
New product development: Definition; Importance: Need of product development: Steps of
product development-; Product development tools; Reasons for failure

Suggesting Readings:
1.Fennema, Owen R, Food Chemistry, 3" Ed., Marcell Dekker, New York, 1996
2.Whitehurst and Law, Enzymes in Food Technology, CRC Press, Canada.2002
3.Wong, Dominic WS, Food Enzymes, Chapman and Hall, New York, 1995
4.Potter,N.N.and Hotchkiss,J.H, Food Science, 5" Ed.. Chapman & Hall, 1995
5.DeMan, J.M, Principles of Food Chemistry. AVI, NewYork, 1980
2.deMan, John M.. Principles of Food Chemistry .3 Ed., Springer 1999
3.Desrosier, Norman W. and Desrosier.,James N.,The technology of foodpreservation , 4" Ed.,Westport,
Conn. : AVI Pub. Co., 1977.
4.Fennema, Owen R, Food Chemistry, 3 Ed., Marcell Dekker, New York,1996
5.Fuller, Gordon W, New Product Development From Concept to Marketplace, CRC Press,2004.
6.Whitehurst and Law, Enzymes in Food Technology, CRC Press, Canada,2002
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COURSE CODE NO.: FTB 104: FOOD ADULTERATION (GEC-1)

Course Objective:
I. To provide theoretical basis of adulteration test of food products and learn adulteration testing
methods of food through hands-on experience.
2. To provide hands-on training using the latest analysis techniques, instruments and methods to
analyzed food samples

Course Outcome:
1.To introduce students to food safety and standardization act and quality control offoods.
2. To educate about common food adulterants and their detection.
3.To impart knowledge in the legislatory aspects of adulteration.
4.To educate about standards and composition of foods and role of consumer

Unit—1
Food adulteration — Introduction of Food adulteration, definition; new adulterants infoods,
Historical Food legislation in India; Central food laboratory. Municipal laboratories,
Export inspection council laboratory, Central grain analysis laboratory. standards of weights and
measures act, solvent extracted oil deoiled meal and edible flour order, export and quality control
and inspection act and other acts and orders.

Unit—11
Food Safety and Standards Act 2006.vertical standards Vs horizontal standards
Food safety officer: powers, procedures. role of food analyst most importantinternational laws;
Codex alimentarius, FDA, USDA, FAO and WHO
Other International regulatory bodies like EFSA —European food safety authority Food
standards of Australia and Newzealand , Soudi Arabia food regulations

Unit—I11
Consumer protection; role of voluntary agencies such as, Agmark, [.S.I. Quality control
laboratories of companies .private testing laboratories, Quality control laboratories of consumer
co-operatives,.

Unit-1V
Standardization of Foods; Definition, Standards of Quality, for cereals, starchy foods, spices and
condiments, sweetening agents, meat and meat products, vinegar, sugar and confectionary,
beverages-alcoholic and non alcoholic , carbonated water etc., Milk and milk products , oils and
fats , Canned foods , fruits and vegetables products.

Unit-V
Food additives — classification, nature and characteristics and use of additives in food such as
antioxidants, chelating agents, coloring agents, curing agents, emulsions, flavors and flavor
enhancers, flour improvers, humectants and anti caking agents, nutrient supplements, non-nutritive
sweeteners, pH control agents, stabilizers and thickeners. Raising agents — types and their role in
food processing., artificial colorsArtificial flavors
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Consumer education, consumer’s problems rights and responsibilities, copra 1986, tips for wise
purchasing, redressal measures how to give complaints and proforma ofcomplaints

Suggesting Readings:

1. A first course in Food Analysis — A.Y. Sathe, New Age International (P) Ltd., 1999.
2. Food Safety, case studies — Ramesh. V. Bhat, NIN, 1992.
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COURSE CODE: FTB 105: MEDICAL DIAGNOSTICS (VOCATIONAL COURSE) (**SEC-1)

Course Objective:
The major objective of this paper is to give idea about detection of pathogens in clinical samples and
different diagnostics methods used in pathological laboratories.

Course Learning Outcome:
Upon successful completion of the course, the student:-
1.Understand the importance and challenges in detecting pathogens.
2.Learn about the collection and transport of clinical samples.
3.Learn about different diagnostic methods.

Unit-I:
Types of Diseases- Bacterial (Tuberculosis, Cholera and Typhoid), Viral (Influenza, Herpes and HIV),
Fungal (Aspergillosis, Blastomycosis and Candidiasis) and Protozoan (Malaria,  Balantidiasis  and
Amoebiasis), Pathogenesis,

Unit-II:
Collection of clinical samples (Oral cavity, throat, Urine, Skin, Blood, CSF and feces) and their
precautions
Methods of transport of clinical samples to laboratory and storage, Laboratory diagnosis of clinical
samples

Unit-III:
Types of Culture Media, Preparation and use of culture media- PDA, SDA, Nutrient Agar, Blood
Agar, Mac Conkey Agar, L-J media, and Differential media, selective and Enrichment media.
Cultivation of clinical sample, Identification of Pathogenic Microorganisms by Gram’s staining,
Acid fast staining, Giemsa staining, Lacto-phenol Cotton Blue Staining,

Unit I'V:
Biochemical methods- IMVIC, TSIA, Oxides, catalase, Pathogenicity test: Blood Agar, Coagulase test,
Fibrinolyses,, Serological Methods- Agglutination, ELISA, SEM, PCR, Electrophoresis.
Widal test, Khan’s test, Blood grouping,

Unit V:
Antibiotic sensitivity test for Bacteria and Fungi, Determination of resistance/Sensitivity of bacteria
using antibiotics disc diffusion method, Determination of MIC and LD50.

Reference Books:
1- Topley and Wilson’s Microbiology and Microbial infections. 8 volumes 2005 10th edition
2-  Color Atlas and Textbook of Diagnostic Microbiology: EImer W Koneman -2006. 6 th edition
3-  Mandell, Douglas and Bennett's Principles and Practice of Infectious Diseases-2004, 6th edition
4-  Microbiology and Clinical Practice: Shanson-1999, 3rd edition
5- Immunology: Janis Kuby- 2003.
6- Basic Clinical Immunology. Fudenburg, Stites, Caldwell, Weils.
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7- Control of Hospital Infection- A practical handbook (most recent edition)-2000,4th edition

8- Bailey and Scott’s Diagnostic Microbiology.

9- Text book of Parasitology - Chatterjee K.D.

10- Microbiology in Clinical Practice Shanson D.C.

11- Text book of Parasitology — P.C.Beaver

12- Text book of microbiology —~Ananthanarayan

13- Text book of microbiology — P. chakraborty

14- Text book of Parasitology — Damale & Karyakante

15- Mackie & MacCartney’s Practical microbiology Further Reading
16- Mycology - Rippons

17- Essentials of Immunology- Roitt

18- Virology- Clinical Virclogy by Rich

19- Gradwohl’s Clinical Laboratory Methods and Diagnosis.

20- Biochemical tests for the Identification of Medical Bacteria- MacFaddin JF
21- Manual of Clinical Microbiology- ASM press

lI6|Page



B.Sc. (HONS) FOOD TECHNOLOGY FOUR YEARS (8 SEMESTER)CBCS SYLLABUS, VIKRAM UNIVERSITY, UJJAIN | 2021-2025
ONWARDS

COURSE CODE NO.: FTB 106: HINDI (AEC-1)

17|Page



B.Sc. (HONS) FOOD TECHNOLOGY FOUR YEARS (8 SEMESTER)CBCS SYLLABUS, VIKRAM UNIVERSITY, UJJAIN | 2021-2025
ONWARDS

COURSE CODE NO.: FTB 107: ENGLISH (AEC-2)

I

18| Page



B.Sc. (HONS) FOOD TECHNOLOGY FOUR YEARS (8 SEMESTER)CBCS SYLLABUS, VIKRAM UNIVERSITY, UJJAIN | 2021-2025
ONWARDS

SUBJECT: FOOD TECHNOLOGY (HONS) FIRST YEAR, CBCS SCHEME
SEMESTER-II
COURSE CODE NO.: FTB 201: TECHNOLOGY OF FOOD PRESERVATION
(*CORE-3 MAJOR I1I)

Course Objective:
The goal of this course is to provide students with a fundamental understanding of food preservation and
food packaging techniques and to ensure students are technically ready for the food industry through a
practical, problem-solving approach, Reuse, disposability and printing of packaging.
To study the importance microorganisms in food preservation
To introduce the basics of various food processing and preservation technologies

Course Outcome:
To enable the students to:
1. Understand scientific principles underlying food storage and preservation.
2. Learn the principles and processes of different methods of food preservation.
3. Develop skills and techniques in food preservation for ensuring safety, conservation of  nutrients,
and palatability.

Unit I- Food Microbiology
Principles of Food Preservation, microorganisms associated with foods- bacteria, yeastand mold,
nportance of bacteria, yeast and molds in foods. Classification of microorganisms based on temperature,
pH, water activity, nutrient and oxygen requirements, typical growth curve of micro-organisms.
Classification of food based on pH. Food infection, food intoxication, definition of shelf life, perishable
foods, semi perishable foods, shelf stable  foods.

Unit [I-Food Preservation by Low temperature
Freezing and Refrigeration : Introduction to refrigeration, cool storage and freezing, definition,
principle of freezing, freezing curve. changes occurring during freezing, types of freezing i.e. slow
freezing, quick freezing, introduction to thawing, changes during thawing and its effect on food.

Unit III Food Preservation by high temperature _
Thermal Processing- Commercial heat preservation methods: Sterilization, commercial sterilization,
Pasteurization, and blanching.

Unit IV Food Preservation by Moisture control
Drying and Dehydration - Definition, drying as a means of preservation, differences between sun
drying and dehydration (i.e. mechanical drying), heat and mass transfer, factors affecting rateof drying,
normal drying curve, names of types of driers used in the food industry.
Evaporation — Definition, factors affecting evaporation, names of evaporators used in food
industry.

Unit V Food Preservation by Irradiation
Introduction, units of radiation, kinds of ionizing radiations used in food irradiation, mechanism of
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action, uses of radiation processing in food industry, concept of cold  sterilization.

Suggesting Readings:
1. B. Srilakshmi, Food science, New Age Publishers,2002
2. Meyer, Food Chemistry, New Age,2004
3. Bawa. A.S, O.P Chauhan etal. Food Science. New India Publishing agency, 2013
4. Frazier WC and Westhoff DC. Food Microbiology, TMH Publication, New Delhi, 2004
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COURSE CODE NO.: FTB 202: FOOD PROCESSING TECHNOLOGY(CORE-4 MAJOR 1V)

Course Objective:

1. The course will give students an understanding of the advanced principles of food processing and how to
choose a method of processing in relation to food composition.

2.Occupational health and safety, food safety and food quality aspects of food and beverage processing are
an integral component of all coursework.

3.This course has an advanced food processing component and overview conventional and emerging novel
food processing methods available to maximize the nutrition levels in the making of foods that are safe,
high quality and with maximum shelf life and convenience.

4.The course explores various advanced methods of food processing technology available in India.

5.Introduce different engineering approaches for processing of food products

6.To understand the food property required in optimal food processing

7.Minimal loss of food quality of developing new food or food products.

8.Engineering processing approaches for good food quality or food safety

9.To develop the optimal processing condition for transformed of foods

10. To apply standard processing conditions for good food products

Course Outcome:

To impart basic knowledge of:

1. After the completion of this course, the student will be able to

2.Understand the principle of non-thermal modes of food processing, use thermal processing for minimal
nutrition losses, obtain higher nutritional quantity during food processing, and understand the application
and limitations of non-thermal food processing.

3.The student will be able to understand the importance of food quality standards, use recommended food
quality guidelines or standards for food safety, assess foods for checking quality, understand the
mechanisms from prevention to control of food hazards

4. The student will be able to explain the nutritional significance during food processing, summarize
techniques and equipment used in food processing, appreciate the importance of processed foods for
world, apply recommendation and standards of different foods at industrial production

Unit I: Cold preservation:
Freezing: requirements of refrigerated storage - controlled low temperature, air circulation and
humidity: changes in food during refrigerated storage, progressive freezing: changes during freezing —
concentration effect and ice crystal damage, freezer burn. Refrigeration load, factors determining
freezing rate-food composition and non compositional influences
Freezing- Mechanism and freezers:
Freezing methods -direct and indirect, still air sharp freezer, blast freezer, fluidized freezer, plate freezer,
spiral freezer and cryogenic freezing.

Unit I1: 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.
Food Irradiation and Microwave Heating:
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lonizing radiation and sources; unit of radiations, direct and indirect radiation effects; safety and
wholesomeness of irradiated food; Microwave heating and application.

Unit III: 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

Unit I'V: Material handling
Elementary concept of material handling in food industry; equipment and functioning of belt
conveyor, screw conveyor. bucket elevator and pneumatic conveyor.

Unit V: Thermal processing
[ntroduction, 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
Separation processes
Principles and methods of: distillation, extraction, washing, filtration, sedimentation, sieving and

centrifugation
Suggesting Readings
1. Desrosier NW and Desrosier JN, The Technology of Food Preservation, CBS Publication, New Delhi.
1998
2. Paine FA and Paine HY, Handbook of Food Packaging, Thomson Press India Pvt Ltd, NewDelhi- 1992
3. Potter NH, Food Science, CBS Publication, New Delhi, 1998
4. Ramaswamy H and Marcott M. Food Processing Principles and Applications CRC Press,2006
5. Rao PG, Fundamentals of Food Engineering, PHI Learning Pvt Ltd, New Delhi, 2010
6. Toledo Romeo T, Fundamentals of Food Process Engineering, Aspen Publishers, 1999
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COURSE CODE NO.: FTB 203: FUNCTIONAL FOODS AND NUTRACEUTICALS (MINOR-2)

Course Objective:
1.The objective of this course is to discuss several classes of functional foods and nutraceuticals and
identify the specific compounds that have health promoting properties.
2.Discussion will also focus on the structure-function/dynamic-mechanisms relationship with both human
and animal systems leading to the observed benefits.

Course Outcome:
To enable the students to:
|.Develop an understanding of the concept and classification of functional foods andnutraceuticals.
2.Appreciate of the potential health benefits of functional foods and nutraceuticals.
3.Highlight the importance of safety and efficacy of functional foods and ingredients.
4.To develop comprehensive understanding of different nutraceuticals and functionalfoods
5.To understand the potential of various functional foods in promoting human health

Unit I: Introduction:
Background, status of nutraceuticals and functional food market, definitions, difference between
nutraceuticals and functional foods, types of nutraceutical compounds and their health benefits,
current scenario.

Unit I1: Nutraceuticals:
Types of nutraceutical compounds — Phytochemicals, phytosterols and other bioactive compounds,
peptides'and proteins, carbohydrates (dietary fibers, oligosaccharides and resistant starch). prebiotics.
probiotics and ‘symbiotic, lipids (Conjugated Linoleic Acid, omega-3 fatty acids. fat replacers), vitamins
and minerals; their 'sources and role in promoting human health.

Unit III: Functional Foods:
Cereal and cereal products, Milk and milk products, egg, oils, meat and products, sea foods, nuts  and
oilseeds, functional fruits and vegetables. herbs and spices, beverages (tea, wine etc), Fermented foods —
their health benefits and role in conditions like cardiovascular diseases, hypertension, diabetes etc.

Unit IV:
Future prospects of functional foods and nutraceuticals and their potential for use in improving
health; Development in processing of functional foods; Formulation and fabrication of functional foods.

Unit V: Legal Aspects:
Stability of nutraceuticals; Safety, Consumer acceptance and assessment of health claims, labeling,
marketing and regulatory issues related to nutraceuticals and functional foods

Suggesting readings:
1. Wildman REC, Handbook of Nutraceutical and Functional Foods, CRC Press 2001
2. Ghosh D et al, Innovations in Healthy and Functional Foods, CRC Press 2012
3. Pathak YV, Handbook of nutraceuticals Volume 2, CRC Press 2011
4. Various journals of food technology, food science and allied subjects.
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5. Ranganna S.1986. Handbook of analysis and quality control for fruits and vegetable products, Tata
McGraw-Hill publishing company limited, second edition
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COURSE CODE NO.: FTB 204: INTELLECTUAL PROPERTY RIGHTS (GEC-2)

Course Objective:
I. To introduce fundamental aspects of Intellectual property Rights to students who are going to play a
major role in development and management of innovative projects in industries.
To disseminate knowledge on patents, patent regime in India and abroad and registration aspects
To disseminate knowledge on copyrights and its related rights and registration aspects
To disseminate knowledge on trademarks and registration aspects

hoE W

To disseminate knowledge on Design, Geographical Indication (Gl), Plant Variety and Layout
Design Protection and their registration aspects
6. To aware about current trends in [PR and Govt. steps in fostering IPR

Course OQutcome:

1. The students once they complete their academic projects, shall get an adequate knowledge on patent
and copyright for their innovative research works
During their research career, information in patent documents provides useful insight on novelty of

&)

their idea from state-of-the art search. This provide further way for developing their idea or
innovations
3. Pave the way for the students to catch up Intellectual Property (IP) as an career option:
a. R&D IP Counsel
Government Jobs — Patent Examiner
Private Jobs
Patent agent Patent agent and Trademark agent
Entrepreneur

o a0 o

Unit I: Introduction to intellectual property right (IPR):
Concept and kinds; Economic importance; IPR in India and world: Genesis and scope, some
important examples.IPR and WTO (TRIPS, WIPO).

Unit I1: Patents:
Objectives, Rights, Patent Act 1970 and its amendments; Procedure of obtaining patents;  working
of patents; Infringement
Copyright: Introduction, Works Infringement. protected under copyright law,  Rights, Transfer
Trademarks: Objectives, Types, Rights, Protection of goodwill, Infringement, Passing off,
Defenses’, Domain name.

Unit I11: Geographical Indications:
Objectives, Justification, International Position, Multilateral Treaties, National Level;  Indian
Position;
Protection of Traditional Knowledge: Objective, Concept of Traditional Knowledge, Holders,
Issues concerning, Bio-Prospecting and Bio-Piracy, Alternative ways, Protect ability, need for a Sui-
Generis regime, Traditional Knowledge on the International Arena, at WTO, at National level,
Traditional Knowledge Digital Library.
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Unit IV: Industrial Designs:
Objectives, Rights, Assignments, Infringements, Defenses’ of Design Infringement
Protection of Plant Varieties: Plant Varieties Protection-Objectives, Justification, International
Position, Plant varieties protection in India; Rights of farmers, Breeders and Researchers; National
gene bank, Benefit sharing; Protection of Plant Varieties and Farmers’ Rights Act,2001;

Unit V: Information Technology Related Intellectual Property Rights:
Computer Software and Intellectual Property, Database and Data Protection, Protection of
Semi-conductor chips, Domain Name Protection
Biotechnology and Intellectual Property Rights: Patenting Biotech Inventions: Objective,
Applications, Concept of Novelty, Concept of inventive step, Microorganisms, Moral Issues in
Patenting Biotechnological inventions.

Suggested Readings

1) N.S. Gopalakrishnan & T.G. Agitha, (2009) Principles of Intellectual Property Eastern Book
Company, Lucknow.

2) Kerly's Law of Trade Marks and Trade Names (14th Edition) Thomson, Sweet & Maxweel.

3) Ajit Parulekar and Sarita D’ Souza, (2006) Indian Patents Law — Legal & Business Implications;
Macmillan India Ltd.

4) B.L.Wadehra (2000) Law Relating to Patents, Trade Marks, Copyright, Designs & Geographical
Indications; Universal law Publishing Pvt. Ltd., India.

5) P.Narayanan (2010) Law of Copyright and Industrial Designs: Eastern law House, Delhi.
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COURSE CODE NO.: FTB 205: FIELD PROJECT/INTERNSHIP/
COMMUNITY ENGAGEMENT AND SERVICES-I

Course Objective:

1.

Field project/Internships/Community engagements are designed to expand the depth and breadth of
academic learning for you in your particular areas of study.

It is an opportunity for you to receive experience in applying theories learned in the classroom to
specific experiences in the community and work world.

An internship can also heighten your awareness of community issues, motivate you to create
opportunities, embrace new ideas. and give direction to positive change.

A successful internship can give you valuable information in making decisions about the direction of
future studies or employment.

An internship is an opportunity to not only use and develop industry-related knowledge and skills, but
also to enhance some of the skills that are transferable to any professional work setting.

This internship may be your first introduction to the world of work, or maybe you have been exposed
to professionalism many times before.

No matter where your skills and understanding of professionalism lie. your internship is a chance to
develop them even further.

Course Outcome:

By the end of the internship, our hope is that you will have:

1- Linked academic theory to practice in your discipline;

2- Applied your knowledge, skills, experience to a work environment;

3- Acquired new learning through challenging and meaningful activities;

4- Reflected on the content and process of the learning experience;

5- Advocated for your own learning in alignment with internship goals:

6- Demonstrated professional skills in the workplace:

7- Built and maintained positive professional relationships;

8- Demonstrated awareness of community and/or organizational issues;

9- Identified, clarified and/or confirmed professional direction as it relates to your academic studies
and future career path;

10- Developed self-understanding, self-discipline, maturity and confidence;

11- Developed strong networking/mentoring relationships.

Review of the state of research in a particular problem involving food, and development of hypothesis.

Planning and conducting the experiment, Periodic analysis of data and preparation of report, Final
preparation of project report as dissertation to be submitted in partial fulfillment of B.Sc. Programme.

St
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