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e P.G. and Ph.D.(Course Wok) Food Technology syllabus prepared (revised) in 2024-25 and
discussed the syllabus with few changes were made from that of the curriculum prepared by
BoS committee members. Submitted the same for approval.

The Chairman thanked all the members for their active participation and kind cooperation.

Chairman and Members in the Board of Studies Signatsye d
Prof. Ravikumar Patil H S Chairman BoS \\
Dr. Shankar J Member g‘/”%
Dr. Paramesha M Member S 0 b, P
Dr. Veeresh S J Member ﬁ) Online
Dr. Giridhar P External Member Absent
Dr. Shyam Kumar V External Member Online
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DAVANGERE = UNIVERSITY

Department of Studies in Food
Technology

CURRICULUM
» For the
Academlc year 2024 — 2025 onwards

Program structure of

M Sc. Food Technologyg

Under |
3 Crédit based Semester and Grading systein

Tb be implemented from academic year 2024-25

Department of Studies in Food T échnology
Shivagangotri, Davangere University, Davanagere-577007




ABOUT THE DEPARTMENT

"The Department of Studies in Food Technology was established in the year 2005-06 in a smgle
room at PG Centre.of Kuvempu University, Davangere under the :emrnent leadership of Prof.
Basavaraj Madhusudhan and the supporting teaching staff from Department of Biochemistry with
‘M.Sc., (Food technology) prog amme. In the year 2009 the Department of studies in Food
Technology has become independent and fully functional under newly establrshed Davangere
University. In 2019, the department is expanded with the greater facﬂltles and moved into the
present new burldlng and empowered with highly skilled young and energet1c permanent faculties
who are the academic catalyst a* the department to build and prosper the academic and research
initiatives at the department. The department has fully completed 16 glorious years of inception.

The departlnent besides M.Sc. programme also offers Ph.D. prograrnmes'in major fields of Food
Technology such as Food, Drug Nanotechnology, Natural Products, anctional Foods, Therapeutic
food formulation, Nutrition, Cancer biology, Food Microbiology,: Food immunology, Food
Biochemistry and Food Biotechnology, Food Bioactive molecnles from dietary soureee,
Bioremediationv and Biotransformation. : ‘

The Food Technology Departent has successfully established Res;earch}eentre for Nanoscience
and technology (RCNT), Food processing centre (FPC) to provide researeh and skill training to
students. It had established MoU with institutes, industries and universities of national and
international reputez and excellence in Food technology to prornote student exchange and
collaborative researeh in various streams of Food Technology. The department had received
research grant from énational and state funding agencies and efficiently integrating many projects
related to food applications. Currently, department is looking towards a megaproject on
establishment of Food processing centre to promote food research and socto-econ01nic' support to

the indigenous food commodities with better value and nutrition and diverse food products.

DEPARTMENT VISION AND MISSION: '
VISION: To be a leadlng Food Technology department that 1mparts quahty technical education
with strong researchj component, to develop solutions in the fi¢ld of food & nutrition, health and
environment. :
MISSION: To .provi:de quality technical education in a conducive learning environment to produce

professionals, researchers with a zeal for lifelong learning and a commitment to society.

PROGRAMMES OF THE DEPARTMENT :
The department presently executes two academic programmes to nurture the need and interest of
students to pursue academlc degree the ﬁeld of Food technology in the Jurrsdlct1on of Davangere
University. :

e Master of Seience (M Se) in Food Technology

e Doctor of Phgilosophy (PhD) in Food Technology



Programme Ob]ectlves (PSOs) ,
 POI: Apply the knowledge of science, engineering fundamentals, and mathematlcal

concepts to the solutlon in the field of food technology.

PO2: Identify, fOrmulate, review research literature, and analyzef complex Food
Technology/applications' problems and Design solutions for complex problems and
design system components or processes that meet the specified needs w1th appropriate

cons1derat10n for the food sustainability.

PO3: Acquire the ptactical knowledge and demonstrate the ability to design,

conduct/troubleshoot experiments and analyze data in the field of food technology

PO4: Understand the irhpact of the professional food technilogy solutions in societal and
environmental contexts, and apply ethical principles and commit to professional ethics
and responsibilitiesf and communicate effectively and write effective feporfs and design

documentation, make effective presentations.

Program Specific Outcomes (PSO)

PSO1: To have tho'roughg grounding in Biology, Chemistry and Mathematics.

PSO2: To be - proficient in the priﬁciples and  practices of Advanced
Food Technblogieal / biological sciences |

 PSO3: To apply Food teehnology principles to biological systems to address the societal

Problems.



M. Sc Food Technology (CBCS) Course Structﬁre (2024-25 onwards)-

. Marks
L .
£l ¢ £ 8] § S
£ (3= S Title of the Paper g : _g g g s |2 E E .
s |= 2. || 58| = |¥ |E%%
: =TEEE ) |2if
n = - = =
THEORY PAPERS ,
FT 1.1 | Food Biochemistry 4 70 ;| 30 100 4 | .3
FT 1.2 | Food microbiology 4 70 | 30 100 4 3
FT 1.3 | Nutraceuticals and Functional Foods 4 70 | 30 100 4 3
FTS1.4A | Food Processing and Preservation Technology 4 70 [ 30 100 4 3
FTS1.4B | Cell Biology and “Tuman Physiology 4 70 30 100 4 3
—_ FTV1 = | Food Nutrition and Health 2 40 10 50 2 2
5 ‘ PRACTICAL PAPERS :
= FT 1.5 | Food Biochemistry Laboratory 4 40 1| 10 50 2 3
= | FT 1.6 | Food microbiology Laboratory 4 40 || 10 50 2 3
5 FT 1.7 | Nutracetticals and functional foods Laboratory 4 40 | 10 50 2 3
s FT 1.8A | Food Processing and Preservation Technology 4 40 10 50 2 3
Laboratory A
FT 1.8B | Cell Biology and rfuman Physiology Laboratory 4 40 10 50 2 3
Mandatory Credits: English Language, Communication Skill 2 - - - 2 --
THEORY PAPERS ,
FT 2.1 | Food Analytical Techniques 4 70 | 30 100 4 3
FT 2.2 | Food Engineering and Enzyme Technology 4 70 .| 30 100 4 3
FT 2.3 | Nutrition and Therapeutic Foods 4 70 | 30 100 4 | 3
FT 2.4A | Food Biotechnology 4 70 - 30 100 4 3
— FT2.4B | Food Toxicology and Drug Interaction 4 70 | 30 100 4 3
E FTV2 Food Hygiene and culinary science 2 40 | 10 50 2 2
E _ PRACTICAL PAPERS ,
£ | _FT2.5 | Food Analytical 1echniques Laboratory 4 40 1| 10 50 2 3
= | FT2.6 | FoodEngineering and Enzyme Technology Laboratory 4 | 40 10 50 2 3
% FT 2.7 | Nutrition and Therapeutic Foods Laboratory 4 | 40| 10 50 2 3
FT 2.8A | Food Biotechnology Laboratory 4 40 10 50 2 3
FT 2.8A | Food Texicology and Drug Interaction Laboratory 4 40 1| 10 50 2 3
‘Mandatory Cedits: Computer Skill 2 - - - 2 -
__ THEOF Y PAPERS
FT 3.1 | Food Preservative, Additive and Packaging 4 70 30 100 4 3
Fr32 | Dairy Technology 4 170 30 | 10| 4| 3
FT 3.3 | Meat, Poultry and Fish Processing Technology 4 70 | 30 100 4 3
FT 3.4A | Post-Harvest Management of Foods 4 70 30 100 4 3
FT 3.4B | Bio-processing and Fermentation Technology 4 70 30 100 4 -3
FTE 3.5A | Nutraceuticals 2 40 - 10 50 2 2
FTE3.5B | Food and Health 2 40 .| 10 50 2 2
= | FTS1 - | Food Nanotechnology 2 40 | 10 50 2 2
E PRACT"CAL PAPERS ‘
z| FT 3.6 . | Food Preservative, Additive and Packaging Laboratory | 4 40 1| 10 50 2 3
E FT 3.7 | Dairy Technology Laboratory 40 | 10 50 2 3
“2 | FT3.8 | Meat, Poultry and Fish Processing Technology 40 | 10 50 2 3
Laboratory :
FT 3.9A | Post-Harvest Management of Foods Laboratory 4 40 10 50 3
FT 3.9B | Bio-processing ar 1 Fermentation Technology 4 40 | 10 50 3

Laboratory



THEORY PAPERS & PROJECT WORK/DISSERTATION

FT 4.1 Biostatics, Bioinformatics and Research Methodology 4 70 30 100 4 3
FT 4.2 Waste management, Food Law, IPR and 70 30 100 4 3
Entrepreneurship
FT 4.3A | Bakery and Confectionary Technology 4 70 30 100 4 3
FT 4.3B | Clinical nutrition and diet Therapy 4 70 30 100 4 3
FT 4.4 | Project Work/Dissertation 6 70 30 100 s 3
FTS2 Food Product Development and Sensory Evaluation 2 40 10 50 2 2
zZ PRACTICAL PAPERS & STUDY TOUR/FIELD VISIT
o [ FT 4.5 | Biostatics, Bioinformatics and Research Methodology 4 40 10 50 2 3
E Laboratory
E’ﬂ’ FT 4.6 Waste management, Food Law, IPR and 4 40 10 50 2 3
= Entrepreneurship Laboratory
= "FT 4.7A | Bakery and Confectionary Technology Laboratory 4 40 10 50 2 3
FT 4.7B | Clinical nutrition and Diet Therapy Laboratory 4 40 10 50 2 3
Study Tour/Field Visit - - --- --- - ---
Mandatory Credits: Personality Development 2 - - - 2 -
Total Credits for the Course 142 | - - 2600 | 112 -—

*gistrar
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I SEMESTER

Marks
;Ta = < :
E & 2 Title of the Paper 28 E - —?_ .E =
R S| |25 | 3 55
E |5© EdlE |EE = £ |£3
7 el -2 I ACT P
THEORY PAPERS
FT 1.1 | Food Biochemistry [ 4 70 30 100 | 4 3
FT 1.2 | Food microbiology 4 70 30 100 4 3
FT 1.3 Nutraceuticals and Functional Foods 4 70 30 100 4 3
FTS1.4A | Food Processing and Preservation Technolog, 4 70 30 100 4 3
FTS1.4B | Cell Biology and Human Physiology 4 70 30 100 4 3
FTV1 Food. Nutrition and Health 2 40 10 50 2 2
ot PRACTICAL PAPERS
5 FT 1.5 Food Biochemistry Laboratory 4 40 10 50 2 3
E FT 1.6 | Food microbiology Laboratory 4 40 10 50 2 3
= FT 1.7 | Nutraceuticals and functional foods Laboratory 4 40 10 50 2 3
=
7
FT 1.8A | Food Processing and Preservation Technology 4 40 10 50 2 3
Laboratory . :
FT 1.8B | Cell Biology and Human Physiology Laboratory 4 40 10 50 2 3
Mandatory Credits: English Language, Communication Skill 2 -— -—- -—- 2 -
pgistrar

Dayangere University
Shivagangotri, Davangere




FOOD BIOCHEMISTRY

Course Code. - :FT 1.1 , ~ Credit :4:0:0 A
Contact Hours : 64T Internal Assessment: 30 M - Examination: 70 M
Course coordinator(s) : Dr. Pramod S. N. '

Course Objective: :
e Course will intend t~ prov1de structure and physwochemlcal propertles of
biomolecules present in the foods.
e It is designed to provide knowledge on dominant occurrence and functionality of

Biomolecules in food systems and their significance.
; - UNIT-I

Water: Blologlcal Properties of Water: Structure and properties of water:
Importance of water in bic/ogical systems. lonization of water and concept of pH.
Water activity and its infl.ences on food quality and stability. Role of water in
food. Carbohydrate: Food sources, occurrence and Abundance. General structure
characteristics-and Classification. Monosaccharides - Conﬁgtlration, Conformation, | 16
cyclization (glucose, fructose and ribose). Oligosaccharides: formation of | hours
glycosidic linkage. Structure and function of lactose, maltose and sucrose.
Polysaccharides: Storage polysaccharides — Starch and Glycogen (Homo),

Structural polysaccharides — Cellulose, chitin. Glycosaminoglycans (Hetero
polysaccharldes) and dietary fibers. ) - :
UNIT-1I

Amino acids 'and peptides: General structure and classification of amino acids
based on structure and nutrition. Peptide bond- Formation, oharacterlstlc and
salient features. Biologically important peptides (glutathione, oxytocin,
vasopressin and Insulin). Proteins: Food Sources, occurrence and abundance.
Classification ‘based on structure, function and nutritional status. Properties of | 16
proteins. Structural organization of proteins-Primary, Secondary, Tertiary and | hours
Quaternary structure of nroteins. Forces involved in the 'maintenance of
tertiary structure of protein: . Denaturation and renaturation of proteins:

UNIT-III

Lipids: Food sources, occurrence and abundance. General properties and
Classification.  Structure & function of Fatty acids, acylglycerols, phospholipids,
sphingolipids ~ —cerebrosides and gangliosides. Structure and functions of
Lipoproteins and lipopolysaccharides. Cholesterol and cholesterol esters.

Nucleic acids: Structure of Nitrogenous bases, Nucleosides fand Nucleotides, 16
Formation of Phosphodiester bond. Structure of DNA: A, B and Z DNA. | hours
Structure of RNA- mRNA, rRNA and tRNA - Clover leaf model and inverted L
loop model.

UNIT-IV

Metabolism: - Metabolic enzymes, functions of Enzymes and 1mportance in
metabolism. Metabohsm Anabolism and catabolism and compartmentahzaﬂon of
metabolic pathways. Glycolytic pathway, gluconeogenesis, tricarboxylic acid
cycle and Electron transport chain. Energy yields and importance. Anapleurosis 16

Glycogen Metabolism (brief). Protein degradation- oxidation- of amino acids, | hours
Glucose- alanine cycle, Fiosynthesis and nonessential amino acids- Alanine,
Aspartate, Glutamate. Degradation of triglycerols (beta 0X1dat10n) Biosynthesis

of fatty a01ds




SL Reference Text Books
No.
1 | Lillian Hoagland Meyer (1974) Food Chemistry, The AVI Pubhshlng Co Inc.,
Connecticut, MA, USA
2 Eskin NAM, Henderson HM and Townsed RJ (1971) Brochemrstry of Foods,
‘ Academic Press, New York
3 John W. Brady (2013) Introductory Food Chemistry, Cornell Unrvers1ty Press,
Ithaca, USA -
4 H.-D. Belitz, W. Grosch and P. Schieberle (2009) Food Chemlstry, 4th Ed.
Sprlnger—Verlag Berlin Heidelberg
5 Meyer, L. H. (1987) Food Chemistry. CBS publishers and Drstrrbutors New
Delhi.
6 David L Nelson, Michael M. Cox. 2008. Principl~s of Blochemlstry V edition.
W.H Freeman and Company. New York. _
7 Jeremy M. Berg, John L. Tymoczko, Lubert Stryer. 2007. ;Biochemistry. VI
edition.  W.H. Freeman and Company. New York.
8 Lehnmger 2000, Principles of Biochemistry — Nelson & Cox Worth Pub London.

Course Outcome

Enables to understand physicochemical properties of water, carbohydrate ]
structure, functions and biological importance.

Enables to study amino acids, proteins physicochemical properties, structural
organization and biological functions

The study enables to learn on Lipids and Nucleic acids with relevance structure
and functional significance. <

Enables to study enzymes and biochemical transformatlon reactions.
Metabolism of Biomolecules and its significance




FOOD MICROBIOLOGY

Course Code = : FT12 : ' Credit :4:0:0
Contact Hours - : 64T Internal Assessment: 30 M - Examination: 70 M
Course coordinator(s) : Dr. Jadashiv S. O. ' '

Course Objective: : »
+ Course will intend to provide basic knowledge of mlcroblology and microbial
techniques.-
o Itis demgned to provide knowledge on food spoilage and food borne diseases.

UNIT-I

Microbiology: Introductlon historical developments in food microbiology;
prokaryotes and 'eukaryotes; classification of microorganisms -:a brief account
(Yeast, Mould 'and Bacteria); Microbiological Techniques - - Sterilization, | 16 hours
Cultivation of Microorganis ns, culture media and types of - culture media,
Nutritional ‘requirements of microorganisms, Growth cucrve, Measurement of
growth; Isolation of microorganisms - serial dilutions, streak plate, pour plate &
spread plate methods; Staining Techniques - Simple and differential, fluorescent,
negative, Structural staining - capsule, spore, cell wall and reservéd food material,

Preservation of cultures.

UNIT-II

Preservation of Foods: Geueral principles involved in food preservatlon low
temperature preservation; lethal effects of chilling, freezing and thawing; high
temperature preservation. Heat resistance of microorganism, heat penetration and
thermal processing; Pasteurization, canning and dehydration; chemical preservation | 16 hours
and its toxic effects; irradiations; Thermal inactivation of microbes- Concept,
determination & importance of Thermal Death Time, F, Z & D values. Food
hygiene and sanitation: Contamination during handling, processmg of food and its
control; Biochemical changes caused by microorganisms.

UNIT-III

Food spoilage: Determmatlor of microorganisms and their products in food; samplc
preparation  for . analysis; Culture dependent methods- Diréct microscopic
observation, culture, enumeration and isolation methods; Chemical and Physical
methods - Chemical, immunological and nucleic acid based methods; Methods 10 | 16 hours
assess microbial -diversity, Merits and demerits of culture dependent and culture
independent methods; Molecular analysis of bacterial community - Culture
independent techniques - Denaturing Gradient Gel Electrophoresis (DGGE),
Terminal Restriction Fragmer * Length Polymorphism (T-RFLP), Analytical
methods for microbial metabolites- microbial toxins and metabohtes

UNIT-IV

Food borne dlseases Bacterial food borne diseases - Salmonellbsis, Shigellosis,
Enteropathogenic Escherichia coli Diarrhea; Food Borne Viral Pathogens -
Rotavirus, Adenovirus, Hepatitis A Virus; Food borne animal parasites - Protozoa -
Giardiasis, Amebiasis; Roundworm - Trichinosis; Mycotoxins- Aflatoxicosis,
Mycotoxicosis, Ergotism; Foods microbiology and public health: Indicators
microorganisms; - Quality assurance: Microbiological quality standards of food:
Government regulatory practices and policies- FDA, EPA, HACCP, ISI, and ISO, | 16 hours
applications of hurdle technology forcontrolling microbial growth. . :




-Reference Books

SI. No. : Text Books

1 Food Mlcroblology, Fundamentals and Frontiers, Doyle, P., Bonehat L.R. and
Mantville, T.J (2010): ASM Press, Washington DC

2 Bacterial Pathogenesis A Molecular Approach. 2" Edition. 2001 by Abigail A.
Salyers and Dixie D. Whitt. ASM Publications.

3 Basic Food Mlcroblology, Banwart, G.J. (1997). CBS Pubhshers

4 Fundamental Food Microbiology, Bibek Ray (1996). CRC Press.

5 Microbiology; Pelczar, Chan and Krieg; Tata McGraw Hill, Delhi

| Course Outcome

' e Enables to learn basic concepts and techniques of food mlcroblology

e It will create awateness of the :mportance of microbes in food spoﬂage and food
processing.

e Enables to learn about food borne disease and makes to understand regulation of.
microbial contamination in foods. :

e Helps the students to understand the importance of nn icrobes in food spoilage,

preservation and processing.



NUTRACEUTICALS AND FUN CTIONAL
FOODS

Course Code TFT 1.3 | 5 Credit  :4:0:0
Contact Hours - :64T Internal Assessment: 30 M - Examination: 70 M
Course coordinator(s) : Dr. Shankar J. - '

Course Objective:
» To study the concepts of nutraceuticals and functional foods
* To study the classification and biological applications of nutraceuticals and
phytoconstituents. ’
« To study the role of prebiotics & probiotics as functlonal foods to understand
concept of food and drug interactions. '

UNIT-1

Nutraceuticals and functional Foods —Definition, concept, history and market;
Evolution of nutraceuticals and functional foods market. Classification of
nutraceuticals and functional foods. Relation of functional foods -and nutraceutical | 16 hours
(FFN) to foods and drugs. Therapeutic properties, significance ‘and relevance of
nutraceuticals and functional fjods in the management of diseases and disorders.
Free radical scavengers, Antioxidants, mechanism and biological role of antioxidant
molecules, Antioxidant enzymes, selono enzymes and seleno- compounds

Antioxidants as radioprotectors.

UNIT-1I

Natural occurrence of certain phytochemicals- Classification of Phytochemicals,
Nutraceutical activities and ck 2mical properties of flavonoids: omega — 3 fatty
acids, carotenoids, dietary fiber, phytoestrogens; glucosinolates; organosulphur
compounds. Nutraceutical remedies for acute and chronic studies in human 16 hours |
disorders. Isolation: of phytochemicals from plant materials: Care in handling and
storage of raw materials with minimal damage to sensitive bioactive compounds;
Extractive methods for maximum recovery and minimal recovery and minimal
destruction of active material; stability studies.

Advancement techmques in the isolation and purification of phytochemlcals

UNIT-IIT

Prebiotics, problotlcs and symbiotics- Probiotics: Definition, types andrelevance
Usefulness in gastro intestinal health and other health benefits; development of a
probiotic products; recent advances in probiotics; Challenges and-regulatory issues
related to probiotic products. Prebiotics: Prebiotic ingredients in foods; types of 16 hours
prebiotics and their effects on gut microbes; health benefits of prebiotics; recent
development in prebiotics Symbiotics. Anti-nutrients, Types of -

inhibitors present in various focds and their inactivation, general adverse effects and
interactions of nutraceuticals.

UNIT-1V

Functional foods - Definition, development of functional foods, use of bioactive
compounds in appropriate form with protective substances and activators; Effect of
environmental condition and food matrix; Effects of processing conditions and | 16 hours
storage; Development of biomarkers to indicate efficacy of functional ingredients; "
Research frontiers in functional foods; Nutrigenomics concept of personalized

medicine.




SI. No. Reference Text Books

1 Brian Lockwood (2007). Neutraceuticals. Pharmaceutical Press USA

2 Shaidi F and Marlan Nazck (2007). Phenohcs in Food and Nutraceuticals. CRC
Press, Florida.

3 Wildman, Robett (2007). Nutraceuticals and Func‘ional Foods second edition.
Taylor and Francis Group.

4 Gibson GR & William CM (2000). Functional Foods - Concept to Product

5 Goldberg 1.(1994). Functional Foods: Designer Foods, Pharma Foods.
Cupp J & Tracy TS (2003). Dietary Supplements: Tox1cology and Clinical
Pharmacology. Humana Press.

7 Saarela M (2011) Functional Foods: Concept to Product. 2nd- edltlon Oxford,
Cambridge. Woodhead Publishing Ltd. Bagchi D.

8

Brigelius-Flohé, J &Joost HG. (2006). Nutritiona Gcnomlcs Impact on Healthand
Disease. Wlley VCH :

Course Outcome

‘applications.

Able to understand the history, concept and developr.ient of nutraceuticals as
functional foods. -
Able to understand the classification of phytochemicals and its therapeutic

Able to understand the role of prebiotics, probiotics and symblotlcs and its role in
health and diseases.

Able to understand the development of functional foods, role of b10act1ve
molecules and its: 1nteractlons with drugs.




FOOD PROCESSING AND PRESERVATION
| TECHNOLOGY S -

Course Code - :FT14A - Credit :4:0:0
Contact Hours = : 64T Internal Assessment: 30 M - Examination: 70 M
Course coordinator(s) : Dr. Sharath R. : :
Course Objective: -

e Study and understand about food spoilage and factors affectmg food preservation.

e To study the concept of food preservation by low and high temperature.

e To make student learn different food preservation and storage techniques.

UNIT-I

Introduction: A1m and objectives of preservation and processmg of foods
characteristics of food components, primary sources of microorganisms found in
foods, deterioration of food quality, causes of quality deterioration and spoilage of | 16 hours
perishable foods, definition of s 1elf life, perishable foods, semi petishable foods,
shelf stable foods. spoilage in canned foods. Classification of food based on pH,
Food infection, Historical development of food processing and preservation.

5 UNIT-II :
Low temperature Preservation of foods: Chilling temperatures: Considerations
relating to storage of foods at chilling temperatures, low temperature applicationsin
food preservation, controlled and modified atmosphere storage of foods. Freezing
temperature: Preparation of foods for freezing, freezing process: slow and fast | 16 hours
freezing of foods and its consequences, storage stability of frozen foods, effect of
freezing on microorganisms. Eifect of freezing rate on quality of food products and
thawing of frozen foods. :

UNIT-III

High temperature preservation of foods: Basic concepts in thermal destructionof
microorganisms D, Z, F, values, Heat resistance and thermophilisms in micro-
organisms. Cooking, blanching, pasteurization and sterilization of foods. Assessing
adequacy of thermal processii g of foods, general process of canning of foods. 16 hours
Canning and  bottling: General aspects of canning and bottling, processing
operations exhausting and sealing, retorting, ultra-high tompérature processes,
determination of thermal process time, processing equipment, canmng and bottling

of various food products :

UNIT-IV

Preservation by Dehydratlon Principles, technological aspects and applicationsof
drying and dehydration of foods. drying phenomenon, factors -affecting rate of
drying, methods of drying of various food products, type of driers and their
suitability for different foods; intermediate moisture food proceéssing. Principles,
technological aspects and applications of evaporative concentration processes,
Freeze concentration and membrane processes for food concentrations. Other 16 hours
techniques in - preservation: Principles and applications of sugar and salt, anti- :
microbial agents, Sources of radiations, effect on microorganisms and different
‘nutrients. Radiation units and doses for foods, dose requirements for radiation,
preservation of foods, safe limits irradiation mechanism and survival curve,
irradiation of packaging materials. :




Sl. No. Reference Text Books

1 Osman Erkmen and T. Faruk Bozoglu (2016) Food M1cr0b1010gy Principles in to
Practice, John Wiley & Sons, Ltd, UK.

2 Norman N, Potter and Joseph H. Hotchkiss (2013) Food Smence CBS publishersand|
Distributors.

3 James M Jay (2012) Modern food microbiology, 5th Edn, CBS pubhshers and
Distributors.

4 B. Sivasankar (2009) Food processing and presc.tvation, Eastern economy edition,
Prentice-Hall of India Pvt. Ltd.

5

John M DeMan (2013) Principles of Food Chemistry, 3rd Edltlon Sprmger Verlag

Course Outcome

Able to understand the basic concepts of different source of contammatlon and food
spoilage parameters.

Able to understand concept and mechanisms food preserva‘uon by low temperature
storage.

Able to understand concept and mechanisms food preservation by hlgh temperature
processing. -

Learn and aware about concentration mechanism to minimize contam1nat1on and to
increase self life period of processed foods through dehydration, additives and

radiation sterilization.




CELL BIOLGGY AND HUMAN PHYSIOLOGY

Course Code  :FT 1.4 B T Credit 400
Contact Hour_s . 64T Internal Assessment: 30 M - Examination: 70 M
Course coordinator(s) : Dr. Poornima DV S

Course Ob]ectlve :
» To acquire the basic co cepts of cell theory, structure and functions of cellular

organelles and overview on cellular interactions. :

« To learn about structure & function of plasma members, membrane transportation,
com‘epts of cell cycle, cell division, mechanism of cell death by apoptosis and
necrosis.

» To acquire the knowledge human physiological process and learn abont

phys1ologlcal functions of organs and organ systems.
: UNIT-I

Cell Theory: D1versxty of cell size and shape: Structure of Prokaryotic and
Eukaryotic Cells. Structure, functions and difference between ammal and plant
cellular systems. Sub-cellular fractionation, marker enzymes- and. criteria of | 16
functional integrity. Cellular organelles: The ultra- structure  of Nucleus, | hours
chromosomes, mitochondria, chloroplast, ribosomes, endoplasmic reticulum, golgi
complex, lysosomes and peroxisomes. Cellular interactions: Cell- cell interaction
and cell matrix interaction, exfracellular matrix, proteoglycan and collagen, Cell —
cell adhesion, catherins, desmo somes, gap junction and tight Junctlon Endocytosis
and phagocytosis.

UNIT-1I

Plasma membrane: Structure, functions and chemical composition of biological
membranes. Structure of fluid mosaic model. Simple diffusion- definition, egs.
Facilitated transport- definition, types with examples. Symport, uniport and antiport.
Active transport- Primary active transport, secondary active transport, Ion channels. | 16
Cell cycle and cell divisions: Cell cycle- different phases (G1, S, G2 and M phase) | hours
Cell cycle regulations, cell division - Mitosis and meiosis (tllridaméntal study),
phases and events in karyok'nesis and cytokinesis. Apoptosis and necrosis:
Definition, difference between apoptosis and necrosis, cutline study of basic
apoptotic pathway, Autophagy and its significance. Respiration- Mechanism of
respiration, Transport of oxygen and carbon dioxide in blood, oxygen dissociation
curve and Bohr effect. Regulation of respiratory system and waste ehmmatlon

UNIT-11I

Digestion and absorptio'n Dig estion and absorption of carbohydr‘ates proteins, and
11p1ds Defects in digestion and absorption. Generation of gastric HC, gastric and
bile juice - composition and function. Structure of villi, absorption mechanism and
importance of portal vein in nutrient transport. Biology of Blood: Formation of
blood cells, Constituents of blood, types of cells, components of plasma, types of 16

plasma proteins and function, Blood buffers. Mechanism of blood clotting, Clotting| hours
factors, anticoagulants, fibrinolysis, Types and function of haemoglobin. '
Renal function- Kidneys, location structure and importance. Structure: of nephrons,
renal excretory mechanism (glomerula filtration, tubular reabsorption and

sectretion). Composition of urine, regulation of water and electrolyte balance.




UNIT-1V

Biochemistry of Specialized tissues: Liver: Introductin, structure of lobule,
functions of the lobule, Importance and mechanism of detoxification in brief.
Muscle system- types of muscles, muscle cell-sarcomere, muscle proteins,
mechanism of muscle contraction (Sliding filament theory). Sources of energy for
muscle contraction, Role of myoglobin and creatinine phosphate. Nervous system
— Introduction to nerve system, classificaticn and nerve cell. General structure of
neurons, mechanism of ‘conduction of nerve impulse, membrane action potential,
synaptic transmission, neurotransmitters. Blood brain barrier and spec1a1 sensory
organs, visual cycle and sensory receptors.

Osteology- Definition, structure and composition of Bone, growth and ‘remodeling
" of bone, Role of calcium, phosphorus vitamin D and hormones in bone
metabolism. Role of Collagen in bone formation and other factors affectmg bone
growth.

16
hours

. SL Reference Text Books
No. :

1 Cell Biology by ES.C. Rastogi. New Age Internation.l Publishers.

Cell Biology by Varma and Agarwal. S Chand Publishers.

Publishers.

2 .
3 Cell Biology by Gerald Karp, Global Edition, Wiley International Publishers.
4 Molecular Cell Biology by Harvey F. Lodish, 4™ Edition, W H Freeman & Co,

Molecular Blology of ¢he Cell by Bruce Alberts, Gerald Publications.

AN

Sons Publishers.

Cell and Molecular Biology by Phillip and Sheeler and Don B1anch1 John Wiley &

7 Human Physmlogy by C.C. Chatterjee, CBS Publishers and Dlstrlbutors

8 Human Physiology: The mechanisms of body function. Erlc P. Widamaier et al.,

McGraw-Hill Education.

9 Textbook of Medical Physiology by Guyton and Hall, Elsevier Saunders Publishers.

10 | A textbook of Human Physiology by Ravikumar Patil H.S. I K International

publishing House Pvt. Ltd.

11 Textbook of Physiology by A.K. Jain. Avichal Pub’:shing Company (APC)

12 | Human Physmlogy by A. Blaisdall, Sports Publishe:s.

Course Qutcome ‘
o Itenables to understand types, cell structure, organization of components and
functions.
e Enables to learn cellular transport, cell cycle, apoptosis and necrosis.

e Help students to 1ea1n concept of organ and orgn system to understand physiological

functions
e Ableto understand the structure and functlons of liver.




FOOD, NUTRITION AND HEALTH

Course Code :FTV1 ~ Credit :2:0:0
Contact Hours 32T Internal Assessment: 10 M - Examination: 40 M
Course coordinator(s) : Dr. Pramod SN : :
Course Objective:
* The course helps students to acquire information about food Sc1ence nutrition and health.
* The course provides importance of food in health and disease and creates awareness
among students about food in nutrition and health management :

UNIT-I

Food as nourishment to bo ly: Food as source of nutrients, Physical and chemical
properties, classification, functions; interdependence and metabolism in the human
body. Eating Behavior: Definition of satiety, hunger and appetite. Physiological, | 16 hours
psychological and biochemical factors. Food as nutrient: Classification of food
groups, RDA, factors influencing nutrient requirements-growth, - physical activity,
pregnancy and chronic disease. Nutritional outcome in respect of different levels of
intake, balance diet, over and under nutrition and significance of energy balance.
Special nutrltlon during pregnancy and lactation. Nutrition through life cycle
UNIT-II
Health mdlcators Definition of Health, Food and health, Use of growth curve to
interpret nutritional status. BLAI significance. Pediatric, adult and geriatric nutrition.
Methods of improving nutritional status at individual, family and community levels.
Nutritional deﬁc‘iency disease: protein energy mal nutrition, synergetic relationship | 16 hours
of diarrhea and malnutrition. Adult chronic disease-obesity, hypertensmn hear
diseases and cancer. Factors affecting lifestyle disease and relevance to food and
nutrition. Approaches to prevention, control and management of nutrltlonal related
disorders.

SI. No. : Reference Text Books

1 Mahan, L.K. and  Escott-Stump, S. (2008): - Krause’s Food
Nutrition and Diet Therapy, 12", Edition, W-13 Saunders Ltd., Canada.

2 Garrrow J. S, James W. P. T, Ralph A, (2000), Human Nutrition and Dietetics, -
10™ edition, Churchill Livingston, London.

4 Williams, S. R. (2003): Nutrition and Diet Therapy, 7th Ed1t1on Times
error/Mosby Collage Publishing ‘ :

Course Outcome
e Acquire knowledge on concept of Food components, nutrlents and role in health and
disease - -
e Enables the students to gain knowledge on food nutrients, 1mportance of food in
acquiring nutrition and maintain good health.
e The students will be ¢ lucated with food and nutrition durlng health and disease.







FOOD ANALYTICAL TECHNIQUES

Course Code :FT2.1 - Credit :4:0:0
Contact Hours : 64T Internal Assessment: 30 M - - Examination: 70 M
Course coordinator(s) : Dr. Pramod S N ) :

Course ObJectlve '
* The course concept was designed to help students to acquire the knowledge on the working
principle of various analytical techniques used in food analysis.
* The course provides the theoretical knowledge and practical apphcatlons and utilization of

analytical instruments to - valuate food components.
: UNIT-I

Bioanalytical parameters: Concept of specific gravity, viscosity, solvent, solute,
solutions, homogenous and heterogeneous solutions, ionic solutions, ionic strength;
molarity, normality, mole concept. Buffers- composition, preparation of buffers and
buffer action. Analytical techniques and quality parameters.-Precision; accuracy;
sensitivity; specificity; random error; systematic error. Analytical sample
preparation methods: Food samples, source and selection methods for analysis.
Extraction, choice of solvent for extraction of food components, aqueous and
solvent extraction methods. Homogenization techniques-physical, chemical and
enzymatic homogenization. ~Separation and concentration. techmques— filtration,
ultraﬁltratlon precipitation, Solubalization, Lyphilization and D1a1y51s '

16 hours®

UNIT-II

Centrifugation: ' Principle and Definition, Relative centrifugal force (RCF);
Different types of rotors used and their importance. Preparative centrifugation;
Differential, Rate-Zonal, isop cnic (Equal density) centrifugation; analytical ultra-
centrifugation and their apglications. Chromatography: Basic principles of
chromatography. Distribution coefficient. Partition and adsorption principle. Planar
chromatography- Paper and TLC. Column chromatography- Gel permeation, Ion-
exchange and Affinity chromatography and their applications. GLC, HPLC and
their applications in food component analysis. :

16 hours

UNIT-HII

Electrophoresis: Basic principle and definition; Types of electrophoresis-Moving
boundary and Zone electrophoresis; Factors affecting electrophoretic separation of
molecules. Principles and applications of native PAGE and SDS-PAGE,
Isoelectrofocussing,  2-D  electrophoresis. ~ Agarose  gel - electrophoresis,
Immunological and molecular techniques: ELISA, RIA, Immunoprecipitation,
ODD assay. Southern blotting; Northern blotting and Western blotting. PCR.
Microscopic Techniques: Light Microscopy; Fluorescence mictoscopy, Atomic
force microscope, Electron microscope, Scanning electron microscopy,
Transmission Electron microscope. ' :

16 hours

UNIT-1V

Spectroscopy: Electromagnetic spectrum, Laws governing light absorption (Beer-
Lambert law) and their limitations. Visible light-colour complementation, principle
and construction of colorimeter and spectrophotometer. Principle, instrumentation
and applications of UV-Visible spectrophotometry, Turbidimetry, Nephelometry, (16 hours
Fluorescence spectrometry, Flame photometry and IR spectroscopy; Basics of
NMR spectroscopy and Mass spectrometry. Proximate analysis: Moisture, fat,
Protein, fiber, carbohydrates, ash, vitamins, minerals and other concept in food.
Rheology: introduction and rheological parameters Factors affectmg rheological

parameters.




Sl. No. Reference Text Books

1 Thimmaiah SK, Thimmaiah SK. Standard methods of blochemlcal ana1y31s Kalyanl
publishers; 2004.

2 Biophysical Chemistry. Upadhyay and Upadhyay, 210 Hlmalayan Pubhshmg House.

3 [[nstrumental Methods of Chemical Analysis — Chatwal and Anand (1991) 7th
Edn., Hlmalayan Publishing House

4 Principles and techniques of Biochemistry and Molecular Blology, Kelth Wilson and

| John Walker; 7th Edn. (2010) Cambridge University Press.
5 Physwal Chemistry for the Biosciences; Raymond Chang .

Course Outcome

Learn about the basic concepts of solutions and buffers for the reagent preparation
and food homogenization.

Understand the basic principles and concepts of centrifugation and chromatography
techniques for food component separation and analysis.

Able to learn the utilization of various microscopic, electrophoresw and other
immunological and molecular techniques for food analysis.

Able to understand the techniques for systematic proximate analy51s of food and
rheological properties and effect of radioisotopes in fi:od analysis and applications.




FOOD ENGINEERING AND ENZYME TECHNOLOGY

Course Code = :FT22 : i - Credit :4:0:0
Contact Hours ~  : 64T Internal Assessment: 30 M| Examination: 70 M
Course coordinator(s) : Dr. Ravikumar Patil H.S '

Course Objective:.

¢ Understand the basic principles and concepts of Food Engmeermg and how it relates to food
processing. Examine the liversity of enzymes founding different types of food and their
applications in food processing.
e Course helps food plant design, Technology and structure of dlfferent mechamsm and also
" advantages and their applications. Evaluate the impact of food engineering and
enzyme technology on quality, safety and shelf life of processed foods.

UNIT-I : Heat and Mass Transfer in Food Processmg

Introduction to Heat Transfr:

Modes of heat transfer (conduc tion, convection, radiation), Heat transfer in food systems,
Applications in food processing (pasteurization, sterilization, drying), Thermal properties
of foods. . Z . . 16 hours
Heat Exchangers and Equipment: : '

Design and operation of heat exchangers, Plate heat exchangers, tubular heat exchangers
Applications in milk pasteurization, juices, etc.

Mass Transfer Principles:

Diffusion and convective mass transfer, Mass transfer in food dehydratlon and extraction
Processes, Practical calculations on heat and mass halance in food processmg

UNIT-II: Food Drying and Dehydration Technology

Fundamentals of Drying:

Principles of drying, types of moisture in food. Water activity, 1ts 51g111ﬁcance in food
Preservation. Rate of drying, drying curves. :

Types of Dryers :

Tray dryer, spray dryer, drum dryer, freeze dryer. Equlpment design and operatmg 16 hours
Principles. Applications in milk powder, fruit, and vegetable dehydratlon

Dehydration Technologies:

Recent advancements in dryir 7 technologies (e.g., microwave-assisted: drymg) Effects
of dehydration on nutritional and sensory properties of food .

UNIT-III: Enzyme Kinetics and Applications in Food Processing

Enzyme Classnflcatlon and Properties ‘

Classification of enzymes and enzyme spec1ﬁc1ty Factos affecting enzyme activity (pH,
temperature, inhibitors) . Kinetics of enzyme action (Michaelis-Menten: equatlon
Lineweaver-Burk plot). 4

Enzyme T echnology in Food Processing: ' 16 hours
Role of enzymes in food modification (e.g., proteases, amylases, hpases) Industrial
Enzyme. production and purification techniques. Applications in da1ry, brewmg, baking,
and meat industries.

UNIT-IV ;Immobilized Enzymes and Novel Enzyme Appllcatlons

Immobilization Techniques: 16 hours
Methods of enzyme immobilization (adsorption, covalent bonding, entrapment)
Advantages and disadvantages of immobilized enzymes. Apphcatlons in the food
industry (e.g., lactose-free milk, high-fructose syrups).

Novel Applications of Enzymes:

Enzymes in health-promoting foods (functional foods). Use of enzymes in food
Preservation (e.g., antimicrobial enzymes). Emerging trends in enzyme. -technology (e.g.,
enzyme engmeermg, biocatalysis). :




References

1.
2.

3.

10.
11.

12.

"Introductlon to Food Engineering" Authors: R. Paul Singh, Dennis R. Heldman Publisher:
Academic Preéss, Year: 2013 (5th Edition)

"Food Process Engineeriag and Technology' Author: Zeki Berk Publ1sher Academlc Press
Year: 2018 (3rd Edition)

""Unit Operations in Food Processing' Author: R. L. Earle Publisher: Pergamon Press
Year: 1983

"Fundamentals of Food Engineering" Authors: Romeo T. Toledo Pubhsher Springer
Year: 2007 (3rd Edition)

"Food Processing Technology: Principles and Practice" Author: P.J. Fellows Pubhsher
Woodhead Publishing, Year: 2016 (4th Edition)

"Enzymes in Food and Beverage Processing" Author: Mohammed Kuddus Publisher:
Academic Press. Year: 2018

"Microbial Enzymes in Bioconversions of Biomass" Author: Vijai Kumar Gupta
Publisher: Springer. Year: 2016

"Enzymes in Industry: Production and Applications" Au:hor: Wolfgang Achle. Publisher:
Wiley-VCH. Year: 2007 (3rd Edition)

" Applications of Enzymes in Food Processing' Author: N.L. Chikere. Publlsher Lambert
Academic Publishing, Year: 2011 v
"Food Enzymes: Biocatalysis in Food Processing" Authors: Domenico Schlrald1
Publisher: Springer, Year: 2014

"Enzymes in Industry: Pcoduction and Applications' Author: Wolfgang Aehle

Publisher: Wiley-VCH. Year: 2007 (3rd Edition)

" Applications of Enzymes in Food Processing" Author: N.L. Chikere. Pubhsher Lambert
Academic Publishing. Year: 2011 ,

Course Outcome

Understand the fundamental principles and concepts of food eng1neer1ng and how
they related to food processing techniques.

Able to learn food plant design and its advancements. :

Analyze the role of enzymes in different food processing techniques such as
fermentation, preservation and flavor generation.

Evaluate the impact of Food Engineering and enzyme technology on the quality,
safety and shelf life processed foods.




"NUTRITION AND THERAPEUTIC FOODS

Course Code :FT2.3 i . Credit

Course coordmator(s) Dr. Shankar J.

4:0:0

Contact Hours - : 64T Internal Assessment: 30 M -Examination: 70 M

Course Objective: : -
+ The course helps students to acquire information on basic nutritional

concepts and its applications to improve community health,

- The course provides diet and therapeutic importance of food to address

malnutritio:n and disease and to improve growth and develo_pment.
' UNIT-I -

Introduction: Concept of Nutrition, Nutrients —Macro nutrients (carbohydrate,
Proteins and Fats), Micro nutrients (Vitamins and minerals)-importance, sources,
and deficiency disorders. Relation of nutrition to health, Types and classification of
Nutrition. RDA-formulation and dietary guidelines. Energy in human nutrition:
Energy balance, unit of eneigy, determination of energy values of foods- Bomb
calorie meter.

Assessment of energy requirements —Basal and resting metabohsm (BMR and
RMR) and its regulation and S. D. A. Total energy requirement during physical
activities. Energy modification under normal physiological conditions. National
and International agencies involved in promoting Nutrition and health status of a
community — UNICEF, FAO, WHO, CARE, NIN, CFTRIL ICMR, etc.

16 hours

UNIT-1I

Growth monlto;rmg and promotion: Somatic, physical, brain and mental
development, puberty, menarch, prepubertal and pubertal changes. Factors affecting
growih and development; Importance of nutrition for ensuring growth and adequate
development. Growth monitoring and.promotion; Use of growth charts standards
and prevention of growth faltering.

Nutrition during pregnancy, lactation and Lactation perlod Pregnancy:
Physiological adjustments, Nutritional requirements, Nutritional status of Indian
pregnant women. Effect of malnutrition on outcome of pregnancy. Lactation:
physiology of lactation, Factcs affecting lactation, nutritional requlrements Effect
of lactation on maternal malnutrition and fertility. ’

16 hours

UNIT-III

Growth development from Infancy, pre-school age to adulthood Infancy:
Growth and development, nutritional requirements. Feeding pattern, compositional
differences between human milk and milk substitute and their suitability for infant
feeding, importance of breas! feeding over artificial feeding, weanmg practices,
weaning and supplementary fc ods.

Preschool age: Growth and development, nutritional requlrements special care in
feeding them, nutritional problems specific to this age. School age and. adolescent
children: Growth and development, nutritional requirements, special care in feeding
preschoolers, nutritional problems specific to this age. Nutritional requirements
young adults, adult population and elderly people, nutritional problems common to
this age and spe01al needs.

16 hours

UNIT-IV

Dietary planning and Nutrition care: Weights and Measures. Nutritional
IAssessment. - Nutfitional care process. Nutritional intervention. Therapeutic
modification of the normal diet: diet prescription. Routine Hospital diet - regular
diets, clear fluid diet, full fluid diet, soft diet, modifications of food and nutrient
intake, Enteral nutrition, parenteral nutrition, Re-feeding syndrome, Transitional
feeding. Medical and nutritional care record types and uses, Format for medical and
nutrition charting and documentation record. Food- Drug Interact1on Effect of
Food on Drug Therdpy

16 hours




Reference Text Books

SI. No. :

1 Mabhan, L.K. and  Escott-Stump, S. (2008): - Krause’s Food
Nutrition and Diet Therapy,12", Edition, W-13 Saunders Ltd., Canada.

2 Garrrow'J. S, James W. P. T, Ralph A, (2000), Human Nutrition and Dietetics,
10™ edition, Churchill Livingston, London.

3 Antia F. P. And Philip Abraham (2001) Clinical Nutrition - and Dlete’ucs
Oxford Publishing Company, New Delhi.

4 Williams, S. R. (2003): Nutrition and Diet Therapy, 7th Edmon Times
Mirror/Mosby Collage Publishing :

5 Esther A. Winterfeldt, Margret L. Bogle, Leal.. Ebro. (2011). Dletetlcs Practice&

FutureTrends Third Edition. Jones and Barlet Publishers.UK.

Course Outcome

Acquire knowledge on concept of nutrition, health benefits, food formulatlons
energy balance and deficiency, BMR and RMR and its regulation.
Able to learn growth monitoring and promotion, Nutrition during pregnancy,

* lactation and lactation period.

Learn about growth developm.ent from infancy, pre-school age and adulthood.
Able to gain knowledge on concept concepts of dietary planning and diet therapy.




FOOD BIOTECHNOLOGY

Course Code . :FT24A T Credit  4:0:0!
Contact Hours - : 64T Internal Assessment: 30 M - Examination: 70 M
Course coordmator(s) Dr. Sharath R. :

Course Objective:
e Students will able to develop basic knowledge on ,oncept of blotechnology and
r-DNA technology
¢ To know the concepts.of gene transfer techniques to develop transgemc plants
and animals and applications of GMO's and Biosensors.

UNIT-1

Introduction to Basic Bicechnology: Chemical structure of nucleic acids,
proteins; Chemistry and Biology of DNA; Types of DNA; DNA' replication, The
genetic material and its organization in prokaryotes and eukaryotes. Central dogma | 16 hours
of life (Genetic code, Transcription and translation in prokaryotes and eukaryotes).
DNA repair mechanism; modifying enzymes; recombinant DNA technology;
mutation and polymorphlsm and their detection. ' 7

UNIT-II

Recombinant DNA technology: Introduction to Genetic englneermg DNA
Mutations and the Role of Mutagenic Agents. Enzymes involved in the
Recombinant DNA technology or Genetic engineering. Gene Cloning Vectors: A
General Account. Gene Cloni 1g Vectors for Bacteria and Yeast. Polymerase Chain |16 hours
Reaction (PCR), DNA Fingerprinting, Molecular Markers and their applications.
Gene Cloning Vectors for Plants and Animals. Preparation of Desired DNA,
Introduction of Recombinant DNAs into Host Cells (Different Gene Transfer
Methods), Gene. Cloning Strategies, Selection (Screening) of Recombinants,
Expression of Cloned Genes. -

UNIT-III

Fermentation Technology: I rinciples of fermentation and Historical Back ground.
Microbial Strain Improvement. Natural and synthetic media; Media formulations,
Media sterilization, batch and continuous media sterilization processes; Sterilization
of fermenter. Configurations and functions of batch, fed batch and continuous | ;e hours
fermenters. Fermenter devices: baffles, impellers, foam separators, sparger, culture
vessel, cooling and heating devices. Microbiological fermentation Products: -
Alcohol- Ethanol, Alcoholic beverage — Wine & Beer, Organic acids — Citric acid.

UNIT-1V

Food ~ Biotechnology Applications: Plant cell and tissue cultivation.
Micropropagation and applica ions. Protoplast fusion. Biosensors: Classification and
application ‘in food industry Ethical issues concerning GM foods: Testing for
GMOs, current guldelmes for production, release and movement of GMOs, labelling
‘and traceability, trade related aspects, bio-safety, risk assessment, risk management,
public perceptlon of GM foods. :

16 hours




SI. No. |Reference Text Books
! B.D. Singh. 2014. Biotechnology - Expanding Horizons. Kalyam Pubhshers

NewDelhi. -

2 James D. Watson. 2013. Molecular Biology of the Gene, 7th Ed Benjamm
Cummings, San Francisco, USA.

3 Oliver Brandenberg, Zephaniah Dhlamini, Alessandra Sensi, Kakoh Ghosh and

' Andrea Sonnmo 2011.

4 Ashok Agarwal and Pradeep Parihar. 2005. Industrial Mlcroblology
Fundamentalsand Applications. Agrobios India, Jodhpur.

5

Bharatbhushan (2010). Handbook of Nanotechnology. Springer Publications.

Course Outcome

Able to understand basic knowledge on genetic materials.

Able to understand the concept of r-DNA technology and molecular marker study

To know the theoretical knowledge of gene transfer techmques and its -
applications

Able to understénd the concept of plant tissue culture and food blotechnology

applications.




' FOOD TOXICOLOGY AND DRUG INTERACTION

Course Code - :FT2.B - Credit :4:0:0
Contact Hours ©  : 64T Internal Assessment: 30 M Examination: 70 M
Course coordinator(s) : Dr. Poornima D V : :

Course Objective:
e To make students learn about toxicants in food mater1al agricultural and
industrial contaminants. Also to understand the drug nutrition in disease.
¢ To help students to understand the etiology, phys1olog1cal and metabolic process-
and health impacts of drug and food toxicants.

UNIT-I

Food toxicology: Definition scope and general principles of food toxicology.
Classification, dose, the Dose-Response Curve, determination of toxins in food;
characteristics of exposure; spectrum of undesirable effects; 1nteract10n and |16 hours
tolerance; biotransformation and mechanisms of toxicity; naturally dccurring toxins
from animals, bacterial and fungal and sea food sources; Sea food toxin- PSP, DSP ;
Food additives and toxicants added or formed during food processing: safety of
food additives; ‘toxicological evaluation of food additives; common dietary
supplements; relevance of tt-3 dose, possible toxic effects; Safety of children
consumables; Radloactlve contamination of food; risk of genetlcally modified
foods. :

UNIT-II

Factors affecting toxicity of compounds: Methods used in safety evaluation, risk
assessments; Food poisoning and toxicity effect on human body; Agricultural and
industrial contaminants in foods: fungicide and pesticide residues in foods, heavy
metal contaminants in foods and their health impacts; use of veterinary drugs (e.g. |16 hours
Malachite green'in fish and f-agonists in pork}); Toxicants generated during food
processing such as nitrosamines, heterocyclic amines, acrylamide, benzene, dioxins
and furans; persistent organic pollutants, fumigants, carcinogens in smoked foods
and pyrolysis, intentional and unintentional additives. Food adultera‘uon and
potential toxicity of food adulterants.

UNIT-III

~ Food-Drug Interactions: Introduction to Drugs, Effect of drugs on. 1ngest1on

digestion, absorption and metabolism of food and nutrients, stability of the drug.
Side-effects of some diet (fc od) on drugs. Food-Drug interactions: effect on the |16 hours
pharmacokinetics and pharmacodynamics; Effects of food on some drug such as
Warfarin, Monoamine Oxidases, Antihypertensive Drugs, Antibiotics, Analgesics,
Antipyretics,  Antihistamines,  Anti-tubercular ~ Drugs, Bronchodilators,
Antidiabetics, Thyroxine and Antitumor Drugs. Effects of drugs on food and
nutrition. Modification of drug action by food and nutrients. Effects of drugs on
nutritional status. Excipients and food- drug interaction.

UNIT-IV

Biology in drug discovery: Traditional drug discovery vs ra‘uonal drug discovery,
concept of target-based dwug design and target discovery, Drug—Nutrient
Interactions in- infancy, pregnancy and lactation women,: Drug-Nutrient
Interactions in disease; Minerals and drug interaction; Vitamin drug interaction;
epigenetic effect of nutritional supplements; Genetics and nutrition therapy.
Ethical, legal, and social implications; Plant microbiome and Human Microbiome:
Microbiome in fruits and vegetables; Analysing microbiome for enhancing nutrient
use efficiency, interaction of plant microbiome with human mlcroblome role of
drug, reshaping human microl iome with antibiotic intake.

16 hours




Sl. No. [Reference Text Books

1 Tonu Piissa (2013), Principles of Food Toxicology, Second Edltlon CRC Press,
ISBN 9781466504103.

2 S.S. Deshpande Ed (2013), Handbook of Food Toxicology, CRC Press, ISBN
9780824707606.

3 Helferich, W., and Winter, C.K. (2001) Food Toxicology, CRC Press LLC Boca
Raton, FL.

4 Shlbamoto T.;, and Bjeldanes, L. (2009) Introduction to Food Tox1cology, 2nd Ed.
Elsevier Inc. Burlmgton MA.

5 Watson, D.H. (1998) Natural Toxicants in Food, CI C Press, LLC Boca Raton, FL

6 Mahan, L.K. and Escott-Stump, S. (2000): Krause’s Food Nutrition and Diet
Therapy, 10th Edition, W.B. Saunders Ltd

7

Shils, M.E., Olson, J.A., Shike, M. and Ross, A.C. (1999): Modern Nutrmon in
Health and Dlsease 9th Edition, Williams and Wilkins. :

Course Outcome

This course explains students with food toxicants in plants, anlmals microbial and
other sources.

The students learn about Risk and safety management of food toxi'cants:and drugs
and their interaction with food components. :

In this, students thus awareness themselves with toxins accumulated during food
processing.

Students - understand the drug-food interactions, biochemical metabolic

mechanisms involved in drug-food interactions and their recommendations.




FOOD HYGIENE AND CULINARY SCIENCE

Course Code = :FTVZ ' i - Credit :2:0:0
Contact Hours - : 32T Internal Assessment: 10 M - Examination: 40 M
Course coordrnator(s) Dr. Shankar J :
Course Objective:
e To acquire knowledge on food hygiene, safety methodologles and learn about
government health care programme. :
e To learn about basic ¢ ncepts of culinary methods, stock production and impart
knowledge on starch, protein, vegetables cooking skills. -
? UNIT-I

Introduction to Food Hygiene: Define Food Hygiene -Importance of Food Hygiene
— Food safety, Personal Hygiene, Community Hygiene, Medical, Kitchen and
Culinary hygiene; WASH (Water, Sanitation and Hygiene) programme. Rural |{g hours

Community Health: Village health sanitation & Nutritional committe¢ (Roles & |
Responsibilities); Equipment Hygiene- Protective clothing — use of deodorants and
Cosmetics in kitchen: Rest, Exercise and Recreation. Sanitary procedures in catering
industry, Daily cleaning procedures in commercial kitchen. About Accredited Social
Health Activist (ASHA); Village Health Nutrition Day, Rogi Kalyan Samitis.
Community & Personal Hygiene: Environmental Sanitation and Sanltatlon in Public
places. Pubhc Awareness through Digital Media. :

UNIT-IX

Introduction to Ba51c Cooking methods, pre-preparations and fundamental concepts
of basic starch, protein and vegetable cookery. Blanching of Tomatoes and
Capsicum, Preparation of co. casse, Boiling (potatoes, Beans, Cauliflower, etc.,),
Frying — (deep frying, shallow frying, sautéing) Aubergines, Potatoes, etc., Braising | 16 hours
— Onions, Leeks, Cabbage vii) Starch cooking (Rice, Pasta, Potatoes), OverV1eW and :
development of fundamental theories. Overview on tasting, kitchen equipment,
knife skills, classical vegetable cuts (julienne, jardiniére, macedoines, brunoise,
payssane, mignonnete, dices, cubes, shred, mirepoix) stock produCtion, thickening
agent, soup preparation grand sauces, Vegetable preparatrons Timing and
multitasking, station organization, palate development. :

Sl. No. Reference Text Books

1 Bamji, M.S., K. Krishn.swamy & G.N.V. Brahmam (2009) Textbook of Human Nutrition
(3rd edltlon) Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi
2 Swaminathan (1995) Food— & Nutrition (Vol I, Second Edltlon) The Bangalore Printing
&Pubhshlng Co Ltd, Bangalore
Vijaya Khader (2000)Food, nutrition— & health, Kalyan Pubhshers New Delhi
Srilakshmi, B., (2010)Food Science, (5th Edition) New Age lnternatlonal Ltd., New Delhi,
Theory of Caterrng, K. Arora, Frank Brothers
Thangam Philip., Orien. Longman Modern Cookery for Teachlng & Trade Vol. ],

K.T.Achaya,. Pearson Indian and neighboring countries Food,
Fuller, John., Chef Manual of Kitchen Management.
Jane Grigson., The Book of Ingredients.
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Course Outcome : :

e Acquire the knowledge of food hygiene, food safety aspects and awareness on
community health and government health care programs.

e Learn about community health, hygiene practices env1r0nmental safety and public

~ awareness programs..

e Able to acquire knowledge on various cooking practices nutritive efﬁc1ency and
dietary balance.

e Learn about kitchen equipment’s food raw material processing stock preparatlons
and multltasklng skills.
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