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SCHEME OF TEACHING AND EXAMINATION(FIRST AND SECOND SEMESTER)  

Theor

y 

Subject Teaching Hours per week Exam 

Marks 

Sessiona

l Marks 

Total 

Marks 

First Semester L T P C    

1.1 Food 

Engineering 

3 1 - 4 50 50 100 

1.2 Biochemical 

Engineering 

3 1 - 4 50 50 100 

1.3 Food Safety 

and Quality 

Management 

3 1 - 4 50 50 100 

1.4 Selected Topics 

of Cereals, 

Oilseeds and 

Pulses 

3 1 - 4 50 50 100 

1.5 Functional 

Foods and 

Nutraceuticals 

3 1 - 4 50 50 100 

Practicals 

1.1.1  Biochemical 

Engineering-I 

- - 2 1  25 25 

1.1.2 Food Process 

Engineering  

- - 2 1  25 25 

Total 15 5 4 22 250 300 550 

L: Lectures/week 

T:Tutorial/Week 

P: Practicals Hours/Week 

C: Number of Credits 
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SCHEME OF TEACHING AND EXAMINATION(THIRD & FOURTH SEMESTER)  

Theory Subject Teaching Hours per week Exam 

Marks 

Sessional 

Marks 

Total 

Marks 

Third Semester L T P C    

3.1 Analytical 

Techniques  

3  - 3 40 35 75 

3.2 Electives  4  - 4 50 50 100 

3.3 Preliminary 

thesis 

  20 10 - - - 

Total  7  20 17 90 85 175 

Fourth Semester 

4.1  Thesis - - 30 15 - - - 

Total   30 15 - - - 

 

#: Preliminary thesis will be evaluated on the basis of seminar presentations and discussions 

and the candidate shall be awarded ‘S’ grade i.e. satisfactory for continuation or else ‘X’ grade 

i.e.unsatisfactory. 

• List of  Electives (FT 3.2)  (Any one to be offered) 

1. Advanced Food Microbiology 

2. Advanced Food Biotechnology 

3. Food Rheology and Texture 

4. Thermal and Non Thermal Processing of Foods 

5. Nanotechnology 

6. Industrial Pollution Control and Abatement 

 

NOTE: 

The student is required to make seminar presentation(s) of the results achieved before the 

submission of 

the thesis. 
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1. The Post Graduate Student Research Committee (PGRC) of the Institute will evaluate the 

Thesis. 

The constitution of the committee is as under: 

a. Chairperson of the institute 

b. Senior professor of the institute 

c. Supervisor(s) 

d. External examiner 

2. The PGRC will evaluate the final thesis based on an open house presentation by the student, 

which will be attended by the faculty members, PG students and other research scholars of the 

institute. 

3. No marks are assigned to Preliminary Thesis and Thesis evaluation work. On successful 

completion and presentation of Research Seminars, the candidate will be awarded ‘S’ grade i.e. 

satisfactory or else ‘X’ grade i.e. unsatisfactory. 

4. Requirement for the award of M.E. in Food Technology degree is 75 credits with minimum 

CGPA of 6.0 and successful completion of thesis work. 
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SYLLABUS FORM. E. (FOOD TECHNOLOGY)FIRST SEMESTER 

 

FT 1.1  Food Engineering 

Paper Title: Elective (Theory) 

Paper Code : FT 1.1;  Max. Marks 50 ; Credits : 4;  Time: 3 hours 

Course Duration: 45 Lectures of one hour each. 

Note for the Paper setter: The question paper should be divided into Section A and Section B 

Total of 8 questions. 4 questions from section A and 4 questions from section B are to be set. 

The students will be required to attempt 5 questions selecting at least 2 from each section. 

 

SECTION A 

Engineering Properties of foods, their significance and importance in equipment and process 

design. Steady state and unsteady state heat transfer. Numerical, graphical methods in the 

analysis of heat transfer. Solutions of unsteady state equations. 

Kinetics of biological reactions-order of reaction, quality changes during storage of foods. 

Application of Arrhenius equations to biological reactions. Food quality modelling. 

Principles of Refrigeration. Natural refrigeration, Vapour compression refrigeration. Mollier 

Chart, Rating of Systems, Compressors, evaporators, Condensers, Expansion valve. Hear Pump, 

Absorption refrigeration. 

SECTION B 

Freezing of foods, prediction of freezing time. 

Thermal Processing foods. Pasteurization and sterilization, D value, F value, Z value. Process 

time calculation. Cook value and quality retention. Time temperature integrators (TTI). 

Microbial survival curve. Lethality, Ball method. Process calculation by graphical method. 

 

Reference Books 

Heldman and Singh. 1995. Introduction to Food Engineering. Academic Press. 
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McCabe WL,  Smith JC and Harriott P. 1993. Unit operations of Chemical Engineering. McGraw 

Hills.  

 

FT 1.2 Biochemical Engineering 

Paper Title: Elective (Theory) 

Paper Code : FT 1.2;  Max. Marks 50 ; Credits : 4;  Time: 3 hours 

Course Duration: 45 Lectures of one hour each. 

Note for the Paper setter: The question paper should be divided into Section A and Section B 

Total of 8 questions. 4 questions from section A and 4 questions from section B are to be set. 

The students will be required to attempt 5 questions selecting at least 2 from each section. 
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continuous biological reactors. Fermentation technology, product manufacture by 

fermentation, reactors for biomass production. 

Downstream processing, primary, secondary and tertiary products. 

Production of industrial products, case study of few products. Wastewater engineering. 

Genetically modified foods. 

 

Reference Book 

 

1. Biochemical Engineering Fundamentals by J. E. Bailey & D. F. Ollis, McGraw Hill Book 

Company, 1986. 

2. Biochemical Engineering by H. W. Blanch & D. S. Clark, Marcel Dekker, 

 Inc., 1997.  

3.Bioprocess Engineering (Basic Concepts) by M. L. Shuler & F. Kargi, Prentice  

  Hall of India, 2003. 

 

FT 1.3 Food Safety and Quality Management 

Paper Title: Elective (Theory) 

Paper Code : FT 1.3;  Max. Marks 50 ; Credits : 4;  Time: 3 hours 

Course Duration: 45 Lectures of one hour each. 

Note for the Paper setter: The question paper should be divided into Section A and Section B 

Total of 8 questions. 4 questions from section A and 4 questions from section B are to be set. 

The students will be required to attempt 5 questions selecting at least 2 from each section. 

SECTION A 

Concept of quality, quality attributes-physical, chemical, nutritional, microbial and sensory, 

their measurement and evaluation, sensory vis-à-vis instrumental methods for testing quality. 

Concept of quality management, objectives, importance & functions of quality control, quality 
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FT 1.4 Selected topics of Cereals, Oilseeds and Pulses 

Paper Title: Elective (Theory) 

Paper Code : FT 1.4;  Max. Marks 50 ; Credits : 4;  Time: 3 hours 

Course Duration: 45 Lectures of one hour each. 

Note for the Paper setter: The question paper should be divided into Section A and Section B 

Total of 8 questions. 4 questions from section A and 4 questions from section B are to be set. 

The students will be required to attempt 5 questions selecting at least 2 from each section. 

 

SECTION A 

World production and trade of grains. Status of cereal, pulses and oil seeds in Indian economy. 

General chemistry of starch. Degardation products and starch derivatives. Use of starch in food. 

Storage of cereal grain. Insect infestation control measures. Detection of insect and rodent 

infestation of cereals.Rice milling, rice products,  rice based fermented products. Parboiling of 

paddy. 

Wheat milling and cleaning equipment, bulgur wheat. Femented and leavened products of 

wheat, macaroni. Fermented and leavened products from wheat. Dough rheology. Importance 

of glass transition temperatures in cereal. 

Testing of mill stocks by suitable equipment like Amilograph, Extensograph, farinograph etc. 

 

SECTION B 

Corn milling, corn flour and other related products, break fast cereal and sugar coating process. 

Snacks corn chips, expanded snack products, extrusion cooking of cereal based products.  

Milling of barley, oats, rye, sorghum, millets etc. National and international standards of quality 

of various cereal and cereal based products. 

By-products utilization of cereal process industry. Cereal based animal feed, wheat germ, corn 

oil.  

Advanced technology of Milling of pulses. 
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General chemistry and analytical methods of characterization of fats and oils. Quality standards 

of edible oils and fats, rancidity. Fats and oils in diet, nutrition and diseases. Detection of 

adulterations, trans fat. Chemical Adjuncts, lecithin, monoglycerides and derivatives, poly 

propylene glycol esters, poly glycol esters, shortening, manufacture and uses of shortening, 

types of shortenings, Margerine manufacture process and its uses. Mayonnaise and salad 

dressings. Confectionary coatings. Peanut butter and vegetable ghee. Packaging and storage of 

fats and oils. Fat substitutes. 

 

Reference Books: 

1. Kent, N.L. Technology of Cereals, CBS Publisher. 

2. Pomeranz, Y. : Wheat Chemistry and Technology, CHIPS Book, USA. 

3. Tanley A. Watson & Paul E. Ramstad : Corn Chemistry and Technology, ADCC, USA. 

4. Julliano, B.O. Rice Chemistry and Technology, AACC, USA. 

5. Pandey, P.H. Post Harvest Technology. 

6. Bailey : Fats and Oil, Wiley, USA. 

7. Williars, P.N. & Devine, J. : The Chemistry & Technology of Edible Oils & Fats 

 

1.5. Functional Foods and Nutraceuticals 

Introduction to Nutraceuticals/ Functional foods: definitions, synonymous terms, basis for 

claims for a compound as a nutraceutical, regulatory issues for nutraceuticals including 

CODEX/FSSAI. 

Concept of angiogenesis and the role of health foods, Nutraceuticals for  cardiac disease, 

cancer, diabetes, cholesterol management, oesity, joint pain, immune enhancement, age 

related macular degeneration, endurance performance and mood disorders-compounds and 

their mechanisms of action, dosage levels, contradictions if any. 

Manufacturing aspects of selected nuraceuticals such as lycopene, isoflavonoids, prebiotics and 

pro biotics, glucosamine, phytosterls etc. Formulation of functional foods containing 

nutraceuticals-stability and analytical issues, labelling issues. 
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SYLLABUS FORM. E. (FOOD TECHNOLOGY)SECOND  SEMESTER 

 FT 2.1 Food Packaging Technology       
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Books Recommended: 

 

1. Pines, F.A. : Fundamentals of Packaging, Cornhill Publication, London. 

2. David, J.R. & David, D.R.D.  Aseptic Processing and Packaging & Food, CRC Press. 

3. Sacharow& Griffin : Food Packaging, AVI Publishing, Westport, Conn. 

4. Brody, A.L. : Flexible Packaging of Foods, CRC C
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SECTION B 

Metal contaminants and pick up in stored processed products. Use of pesticides in fields, its 

limit and identification. Processing equipment. Mea
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SECTION A 

Design considerations of agricultural and food Processing Equipments: factor of safety, theories 

of failure, allowable stresses, aterials of Construction. 

Introduction to pumps and pipelines. Process plant piping, hygienic considerations and ease of 

cleaning for insulated as well as un-insulated pipes Introduction to boilers.  

SECTION B 

Psychrometry, Design of dryers: Introduction, types of driers, design consideration of dryers. 

Design of plate heat Exchangers, evaporators.  

Design of  membrane separation unit (UF and RO), high pressure processing, pulse electric field 

processing.  

 

Reference Books  

• George D. Saravacos, A. E. Kostaropoulos., 2002. Handbook of food processing 

equipment. Springer. 

• Mahajani, VV and Umarji, SB. 2004. Joshi’s  Process Equipment Design. Macmillan 

India. 

• Peters, M.S. and Timmerhaus, K.D. 1980. Plant Design and Economics for Che28 16(r)($)e4(nd )-23c3(a)4(3-192584(nd )-230(E)1(c)14(onom)-2(i3512(c)4(s)-13-12Ond p Td
()-230(4(aa.S)-4(1.03907o28 12on)-13-1205(oc)4(3-12F)61(s)a)4(nt)-3-12(s)-1(i)-2(g)10(n )-(D)23-122(i3512230(l8 12l8 1228 12s5)Tj
384515(, )-230 4(3-192584)3(00195(ao00195(n)-1w3(00195(aood,S)-4(. )-2384515( )]TJ
/R28 1)8)3.) )-23c3(ah)-230(E)1-4(. )-230(a), , )-K)-2(a)4(nt) 
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Unit 4 

Sensory analysis.Sensory evaluation methods. Difference Testing, Descriptive analysis, Affective 

Testing.  Analysis of sensory data in relation to instrumental analysis. Preference ans 

acceptance mapping. 

Reference Books 

1. Earle and Earle. 2001. Creating New Foods, Chadwick House Group. 

Fuller 2004. New food Product development-from conc
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Chromatography:Introduction to chromatography, principles, classification of 

chromatographic techniques, thin layer and paper chromatography – principle and 

technique.  

Column Chromatography – Factors affecting column efficiency and applications. Gas – 

liquid chromatography – theory, instrumentation and applications. HPLC – 

instrumentation, method, column efficiency and applications.  

Thermoanalytical methods:  Principle, classification of methods. 

TGA – Instrumentation, factors affecting results and analysis of data. applications. 

DTG – Instrumentation, analysis of data and applications. 

DTA – Principle, Instrumentation and applications  

    

SECTION-B 

 

IR Spectroscopy: Origin, rigid rotor model, harmonic oscillator model, principle, modes 

of vibrations of atoms in polyatomic molecules, instrumentation, selection rules, 

identification of organic compounds on the basis of infrared spectra.    

  

UV-Vis Spectroscopy: Introduction, laws of absorption, origin of spectra, types of 

transitions, selection rules, identification of organic compounds using UV-VIS 

spectroscopy.  

NMR: Principle, chemical shift, spin-spin coupling shift reagents, instrumentation, 
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Biotechnological process for food fortification, prebiotics & oligosaccharides. Application of 

biotechnology in waste treatment of food industries.  Improvement of quality of food by 

biotechnological processes. Biosensors. 

Reference Books: 

1.
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Genetics of some industrial microorganisms, Microbiology of soil, Selection, development and 

maintenance of cultures. 

Chemistry and biosynthesis of microbial products e.g. vitamins, amino acids, enzymes, steroids, 

antibiotics and polymers. Metabolic regulations in industrial fementation. 

Microbial transformation of alkanes, alkaloids, terpenes, aromatic compounds and naturally 

occurripolymers.  

Microbial food proudction. Spoilage microorganisms in foods and their control. Applied 
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Newtonian flow; Effect of temperature; Compositional factors affecting flow behaviour; 

Viscosity of food dispersions – dilute and semi-dilute systems, concentration effects. 

Comparative assessment of different types of Viscometers, and their Merits and Limitations: Co-

axial cylinders, Spindle- or Impeller-type viscometers, Cone-plate viscometer, Capillary 

viscometers, Falling-sphere viscometer, Vibratory viscometers, Extrusion viscometer, Orifice 

viscometer. 

SECTION B 

Rheology of semi-solid and solid food ; Rheological characterization of foods in terms of stress-

strain relationship; Viscoelasticity; Transient tests - Creep Compliance and Stress Relaxation; 

mechanical models for viscoelastic foods: Maxwell, Kelvin, Burgers and generalized models and 

their application; Dynamic measurement of viscoelasticity. 

Large Deformations and failure in foods: Definitions of fracture, rupture and other related 

phenomena; Texture Profile Analysis; Instrumental measurements 
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SECTION -B 

High Pressure Processing. Concept, equipments for HPP treatment, mechanism for microbial 

inactivation and itrs application in food processing. Ultrasonic processing. Properties of 

ultrasonic, application of ultrasonic as processing techniques. 

Innovative techniques in food processing. Application of technologies of high intensity light, 

pulsed electric filed, ohmic heating, IR heating, inductive heating, X-Rays in food preservation. 

Nano technology: principle and application in foods. 

References Books 

Barbosa-Canovas. 2002. Novel Food Processing Technologies, CRC press. 

MunirCheryan. 1986. Ultrafiltration handbook. Technomic publishing, Lancaster. 

 

5. Nanotechnology 

6. Industrial Pollution Control and Abatement 

SECTION-A 

Treatment Methods for water & waste : Sources and characterization of water pollution. 

Primary Treatment: gravity separator,  equalization tanks, Sedimentation, Flotation 

Secondary Treatment – Design of : UpflowAnarerbic, Sludge Blanket (USAB) reactor, Activated 

Sludge process – Rotating Biological Contactors (RBC),  Trickling Filters; 

Natural Treatment  - Wetland Systems, Waste Stabilization Ponds.  

Tertiary Treatment systems: Disinfection  etc. 

Sludge and solid wastes treatment:  Identification of hazardous wastes – disposal and waste 

minimization,  waste management,  

 

SECTION-B 
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Air Pollution Control


