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UNIVERSITY DEPARTMENTS

ANNA UNIVERSITY : : CHENNAI 600 025

R 2008

B.TECH. FOOD TECHNOLOGY

III - VIII SEMESTERS CURRICULUM AND SYLLABI

SEMESTER III

CODE NO COURSE TITLE L T P C

THEORY

MA 9211 Mathematics III 3 1 0 4

IB 9201 Principles of chemical Engineering 3 0 0 3

IB 9203 Bioorganic Chemistry 3 0 0 3

IB 9204 Cell Biology 3 0 0 3

IB 9205 Microbiology 3 0 0 3

CY 9261 Physical Chemistry 3 0 0 3

FT 9201 Food Chemistry 3 0 0 3

PRACTICALS

IB 9208 Microbiology Lab 0 0 4 2

PH 9207 Physical & Organic Chemistry Lab 0 0 4 2

TOTAL 21 1 8 26

SEMESTER IV

CODE NO COURSE TITLE L T P C

THEORY MA 9261 Probability And Statistics 3 1 0 4

IB 9213 Instrumental Methods of Analysis 3 0 0 3 CH 9034
Fundamentals of Heat and Mass Transfer 3 0 0 3

FT 9251 Food Microbiology 3 0 0 3 CH 9023 Biochemical
Engineering 3 0 0 3

GE 9261 Environmental Science and Engineering 3 0 0 3 IB 9254
Genetics 3 0 0 3

PRACTICALS CY 9214 Instrumental Methods of Analysis lab 0 0 4
2

IB 9256 Chemical Engineering Lab 0 0 4 2 TOTAL 21 1 8 26
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SEMESTER V

CODE NO COURSE TITLE L T P C

THEORY IB 9305 Molecular Biology 3 0 0 3

FT 9301 Biochemical Engineering II 3 0 0 3 FT 9302 Food Analysis
3 0 0 3

FT 9303 Food Additives 3 0 0 3 GE 9023 Fundamental of Nano
science 3 0 0 3

Electives I 3 0 0 3 PRACTICALS

IB 9307 Molecular Biology Lab 0 0 4 2 FT 9304 Food Analysis Lab
0 0 4 2

FT 9305 Food Production Analysis Lab 0 0 4 2 FT 9306 Technical
Seminar 0 0 2 1

TOTAL 18 0 14 25

SEMESTER VI

CODE NO COURSE TITLE L T P C

THEORY IB 9351 Chemical Reaction Engineering 3 0 0 3

IB 9353 Genetic Engineering 3 0 0 3 FT 9351 Separation Process 3
0 0 3

FT 9352 Food Processing and Preservation 3 0 0 3 GE 9022 Total
Quality Management 3 0 0 3

Electives II 3 0 0 3 PRACTICALS

GE 9371 Communication Skills and soft skills Lab 0 0 2 1 FT 9402
Bio Process Lab 0 0 6 3

IB 9355 Genetic Engineering Lab 0 0 4 2 TOTAL 18 0 12 24

SEMESTER VII

CODE NO COURSE TITLE L T P C

THEORY IB 9403 Immunology 3 0 0 3

FT 9401 Food Safety, Quality and Regulatory Issues 3 0 0 3

FT 9403 Food Process Engineering I 3 0 0 3 FT 9404 Food Process
Engineering II 3 0 0 3

FT 9407 Cereal Pulse and Oil seed Technology 3 0 0 3 GE 9021
Professional Ethics in Engineering 3 0 0 3

Elective III 3 0 0 3 PRACTICALS

FT 9405 Skills for Food Product Design & Development 0 0 4 2
FT 9406 Food Microbiology, Processing & Preservation Lab 0 0 6
3

TOTAL 21 0 10 26
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SEMESTER VIII

CODE NO COURSE TITLE L T P C

THEORY FT 9451 Project Work 0 0 12 6

TOTAL 0 0 12 6

Total Credits : 186

LIST OF ELECTIVES FOR B.TECH. FOOD TECHNOLOGY PROGRAMME

ELECTIVE I

CODE NO COURSE TITLE L T P C

FT 9022 Refrigeration and Cold Chain 3 0 0 3

FT 9023 Biology and Chemistry of Food Flavours 3 0 0 3 FT 9024
Biologically Active Phytochemicals in Food 3 0 0 3

FT 9025 Human Nutrition 3 0 0 3

ELECTIVE II

CODE NO COURSE TITLE L T P C

IB 9309 Process Economics and Industrial Management 3 0 0 3 MA
9262 Numerical Methods 3 1 0 4

FT 9026 Technical Writing & Communication 3 0 0 3

IB 9024 Metabolic Engineering 3 0 0 3 FT 9027 Dairy Product
Processing 3 0 0 3

ELECTIVE III

CODE NO COURSE TITLE L T P C IB 9402 Protein Engineering 3 0 0
3

FT 9028 Entrepreneurship 3 0 0 3 FT 9029 Operation Research 3 0
0 3

IB 9401 Down Stream Processing 3 0 0 3 FT 9030 Genetically
Modified Foods 3 0 0 3

GE 9071 Creativity, Innovation & New Product Development 3 0
0 3
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MA9211 MATHEMATICS III L T P C (Common to all branches of B.E /
B.Tech programmes) 3 1 0 4

AIM To facilitate the understanding of the principles and to
cultivate the art of formulating physical problems in the language
of mathematics.

OBJECTIVES

To introduce Fourier series analysis which is central to many
applications in engineering apart from its use in solving boundary
value problems

To acquaint the student with Fourier transform techniques used
in wide variety of situations in which the functions used are not
periodic

To introduce the effective mathematical tools for the solutions
of partial differential equations that model physical processes

To develop Z- transform techniques which will perform the same
task for discrete time systems as Laplace Transform, a valuable aid
in analysis of continuous time systems

UNIT I FOURIER SERIES 9+3 Dirichlets conditions General Fourier
series Odd and even functions Half-range Sine and Cosine series
Complex form of Fourier series Parsevals identity Harmonic
Analysis. UNIT II FOURIER TRANSFORM 9+3 Fourier integral theorem
Fourier transform pair-Sine and Cosine transforms Properties
Transform of elementary functions Convolution theorem Parsevals
identity. UNIT III PARTIAL DIFFERENTIAL EQUATIONS 9+3 Formation
Solutions of first order equations Standard types and Equations
reducible to standard types Singular solutions Lagranges Linear
equation Integral surface passing through a given curve Solution of
linear equations of higher order with constant coefficients. UNIT
IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3 Method of
separation of Variables Solutions of one dimensional wave equation
and one-dimensional heat equation Steady state solution of
two-dimensional heat equation Fourier series solutions in Cartesian
coordinates. UNIT V Z TRANSFORM AND DIFFERENCE EQUATIONS 9+3
Z-transform Elementary properties Inverse Z-transform Convolution
theorem Initial and Final value theorems Formation of difference
equation Solution of difference equation using Z-transform.

L: 45, T: 15, TOTAL : 60 PERIODS TEXT BOOKS 1. Grewal, B.S.
Higher Engineering Mathematics. 40th Edition. Khanna Publications,
2007. REFERENCES 1. Glyn, James, Advanced Modern Engineering
Mathematics. Pearson Education,2007. 2. Ramana, B.V. Higher
Engineering Mathematics Tata McGraw Hill 2007. 3. Bali, N.P. and
Manish Goyal, A Text Book of Engineering 7th Edition. Lakshmi

Publications, 2007.
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IB9201 PRINCIPLES OF CHEMICAL ENGINEERING L T P C (Common for
IBT, Food and Pharmaceutical Technology) 3 0 0 3 AIM To understand
the principles of Process calculations. To understand principles of
fluid mechanics and its application.

OBJECTIVES

To perform calculations pertaining to processes and
operations.

To apply fluid mechanics principles to applied problems. UNIT I
BASIC PRINCIPLES OF STOICHIOMETRY 8 Importance of material balance
and energy balance in a process Industry-Dimensions, Units,
conversion factors and their use Data sources, Humidity and
applications. UNIT II MATERIAL BALANCES 10 Material balance
calculations for non reactive operations, once through operations,
recycle operations, bypass operations. Material balance
calculations for reactive processes, recycle, bypass processes
Application problems in unit operations and processes. UNIT III
ENERGY BALANCES 8 Calculation of enthalpy changes, heat capacity,
Latent heats, Data sources, Thermo chemical calculations. Heat of
solution, Simultaneous material and energy balances. UNIT IV FLUID
MECHANICS 9 Fluid properties compressible, incompressible fluids,
Newtonian and Non Newtonian Fluids, Fluid statics for compressible
& incompressible fluids-Static pressure-application to pressure
measurement, gravity settling, Fluid Flow phenomena through pipes
and other devices pressure drop calculations. Pressure measuring
devices. UNIT V AGITATION FLOW THROUGH PACKINGS, FLUIDZATION, FLUID
TRANSPORT 9 Agitation power requirement, Flow in packed columns,
flow in fluidization columns, settling phenomena, Flow measurement,
pumping of liquids and gases equipments.

TOTAL: 45 PERIODS TEXT BOOKS 1. McCabe, W.L., J.C. Smith and
P.Harriot Unit Operations of Chemical Engineering, 6 th

Edition, Mc Graw Hill, 2001. 2. Bhatt, B.I. and S.M. Vora
Stoichiometry (SI Units), 3rd Edition, Tata McGraw- Hill, 1996.
REFERENCES 1. Himmelblau, D.M. Basic Principles and Calculations in
Chemical Engineering,

6thEdition, PHI, 2006. 2. Geankoplis, C.J. Transport Processes
and Separation Process Principles, 4th Edition, PHI, 2006. 3.
Foust, A.S. etal., Principles of Unit Operations, 2nd Edition, John
Wiley & Sons, 1999. 4. Narayanan, K.V. and Lakshmi Kutty
Stoichiometry and Process Calculations, PHI,

2006. 5. Coulson, J.M. and etal. Coulson & Richardsons
Chemical Engineering, 6th Edition, Vol.

I & II, Butterworth Heinman / Elsevier, 2004.
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IB9203 BIO-ORGANIC CHEMISTRY L T P C (Common for IBT, Food and
Pharmaceutical Technology) 3 0 0 3

UNIT I INTRODUCTION TO CHEMISTRY 13 Chirality, Enantiomers,
Diastereomers, Enantiotopic Faces, Absolute configuration RS
normetclature, Bijvotes method of determining absolute
configuration. Con-formers : Ethane, butane, cyclohexane Reactivity
due to change in conformers Reactions : SN1, SN2, E1, E2, Addition
of electrophile on a double bond, Hy-dride transfer mechanisms
Cannizaros reaction. Reactivity : Kinetics of Reactions, First
order and kinetics of enzyme Determination of G , H , S .
Thermodynamics: Boltzmans equation, Gibbs Helmoltz equation. Acid
Base catalysis Structure of water. UNIT II INTRODUCTION TO ORGANIC
SYNTHESIS 10 Useful Organic Transformations Reterosynthetic
Analysis. Case Studies : Synthesis of Cholesterol, Synthesis of
Chlorophyll. UNIT III ENZYMES 5 MM kinetics other mechanisms for
enzyme action Methods for following enzyme reactions Analysis of
Enzymatic reactions. UNIT IV MECHANISMS 13 Case Studies : Lipase,
Carboxypeptidases, Monooxygenases Esterases Case Study: Engineering
an Enzyme Subtilisn.Case Study: Allostery ATpase Mechanisms of
enzymes in a Pathway : Case Study : Serratia marcasens &
Prodigiosin.Domain Movements in Enzymes MD simulations Case Study :
Lipase. UNIT V BIOLOGICAL SUPERMOLECULES 4 Supramolecular Systems
Ion Channels photosynthesis artificial enzymes catalytical
antibodies ribozymes.. TOTAL: 45 PERIODS TEXT BOOKS 1. Page, M.I.,
and A. Williams, Organic and Bioorganic Mechanisms, Pearson
India

Edition, 1997 2. Ariya, K. and T. Kumtake, Supramolecular
Chemistry : Fundamentals and Applications

, Springer India Edition, 2006. 3. Morrison, R.T. and T.N. Boyd
Organic Chemistry, 6th Edition, Prentice Hall of India,

2003. 4. Palmer, Trevor Enzymes: Biochemistry, Biotechnology,
Clinical Chemistry,

Affiliated East-West Press Pvt. Ltd., 2004. REFERENCE 1. Fersht,
Alan Structure and Mechanism in Protein Science: A Guide to Enzyme
Catalysis

and Protein Folding, W.H. Freeman, 1998. IB9204 CELL BIOLOGY L T
P C 3 0 0 3 AIM To introduce students to the principles of cell
biology to emphasize the role of organelles and their functions;
signal transduction and crosstalk between the cells towards
biotechnological applications. OBJECTIVE

To provide to the students the fundamentals of cell biology and
ability to solve problems in cell biology.

To help students understand the pathway mechanisms.
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UNIT I CELL STRUCTURE AND FUNCTION OF THE ORGANELLES 9
Eukaryotic, Prokaryotic cells, Subcellular Organelles and Functions
Principles of membrane organization membrane proteins, cytoskeletal
proteins eg. RBC cytoskeletal contractile proteins Actin, myosin,
Actin Polymerization Act- myosin complex, mechanism of
myosin-ATpase activity, contraction; microtubules, microfilaments
activity in Organelle movement. UNIT II CELL DIVISION AND
CONNECTION 9 Cell cycle Mitosis, Meiosis, Molecules controlling
cell cycle, Extra cellular matrix, role of matrix in cell enthore :
Gap junctions, Tight junctions, Desmosomes, Hemidesmosomes. UNIT
III TRANSPORT ACROSS CELL MEMBRANE 9 Passive and Active Transport,
Permeases, Ion channels, ATP pumps. Na+ / K+ / Ca+2T pumps uniport,
symport antiporter system. Ligand gated / voltage gated channels,
Agonists and Antagonists. UNIT IV SIGNAL TRANSDUCTION 9 Receptors
extracellular signaling, Cell surface / cytosolic receptors and
examples, Different classes of receptors antocrine / paracrine /
endocrine models, Secondary messengers molecules. UNIT V SIGNAL
AMPLIFICATION AND CROSSTALK 9 Signal amplification and crosstalk
caspases and cell death, Role of Ras and Raf in oncogenesis,
introduction to gene therapy.

TOTAL: 45 PERIODS REFERENCES 1. Lodish, Harvey etal., Molecular
Cell Biology, 6th Edition. W.H.Freeman, 2008. 2. Alberts, Bruce,
Molecular Biology of Cell, 5th Edition, Garland Science, 2008. 3.
Cooper,G.M. The Cell: A Molecular Approach, 4th Edition, ASM Press,
2007. 4. Alberts, Bruce etal., Essentail Cell Biology, 2nd Edition,
Garland Science, 2004 IB9205 MICROBIOLOGY L T P C

3 0 0 3 AIM To introduce students to the principles of
Microbiology to emphasize structure and biochemical aspects of
various microbes. OBJECTIVE

To provide to the students the fundamentals of Microbiology and
solve the problems in microbial infection and their control.

UNIT I INTRODUCTION 6

Basics of microbial existence; history of microbiology,
classification and nomenclature of microorganisms, microscopic
examination of microorganisms, light and electron microscopy;
principles of different staining techniques like gram staining,
acid fast, capsular staining, flagellar staining. UNIT II MICROBES-
STRUCTURE AND MULTIPLICATION 12 Structural organization and
multiplication of bacteria, viruses, algae and fungi, with special
mention of life history of actinomycetes, yeast, mycoplasma and
bacteriophages. UNIT III MICROBIAL NUTRITION, GROWTH AND METABOLISM
12 Nutritional requirements of bacteria; different media used for
bacterial culture; growth curve and different methods to quantify
bacterial growth; aerobic and anaerobic bioenergetics and
utilization of energy for biosynthesis of important molecules.
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UNIT IV CONTROL OF MICROORGANISMS 6 Physical and chemical
control of microorganisms; host-microbe interactions;
anti-bacterial, anti-fungal and anti-viral agents; mode of action
and resistance to antibiotics; clinically important microorganisms.
UNIT V INDUSTRIAL AND ENVIRONMENTAL MICROBIOLOGY 9 Primary
metabolites; secondary metabolites and their applications;
preservation of food; production of penicillin, alcohol, vitamin
B-12; biogas; bioremediation; leaching of ores by microorganisms;
biofertilizers and biopesticides; microorganisms and pollution
control; biosensors

TOTAL: 45 PERIODS TEXT BOOKS 1. Pelczar M.J., E.C.S. Chan and
N.R. Krieg. Microbiology. 5th Edition, Tata McGraw

Hill,1993 2. Prescott, L.M., J.P. Harley, and D.A. Klein.
Microbiology, 7th Edition, Mc Graw-Hill,

2008 3. Casida, L.E. Industrial Microbiology. New Age
International, 1968. 4. Reed, Gerald Prescott & Dunns
Industrial Microbiology 4th Edition, CBS, 1987. REFERENCES 1.
Schlegel, Hans G. General Microbiology, Cambridge University Press,
1993. 2. Stanier, Roger Y etal., General Microbiology 5th Edition,
Macmillan, 1986. 3. Talaro, Kathleen and Arthur Talaro. Foundations
in Microbiology 2nd Edition, Wm.C.

Brown Publishers, 1996.

CY9261 PHYSICAL CHEMISTRY L T P C

3 0 0 3 AIM To understand important concepts in physical
chemistry. OBJECTIVE

To understand the different states of matter, theoretical
principles governing the solid, liquid , mesomorphic and solid
states and to know methods for experimental determination of
characteristic properties of the states.

To understand the principles of thermodynamics in deciding the
spontaneity of reactions and energy changes involved in physical
and chemical processes.

To understand the principles of photochemistry and catalysis.
UNIT I PROPERTIES OF MATTER. GASEOUS AND LIQUID STATES 12 Gaseous
state Ideal gas Gas laws kinetic theory Marwells distribution of
molecular velocities collision frequency -mean free path real gas-
van der Waals equation of state critical constants law of
corresponding states liquefaction of gases (CO2, NH3, air, O2 and
N2) Joule Thomson effect - inversion temperature. Liquid state
Equilibrium vapour pressure surface tension - viscosity-dipole
moment refractive index - optical rotation - methods of
determination - relationship to molecular structure UNIT II
PROPERTIES OF MATTER MESOMORPHIC AND SOLID STATES 9 Mesomorphic
state or liquid crystals Themotropic and lyotropic mesomorphism -
classification of thermotropic liquid crystals smectic- nematic
cholesteric - disc shaped - polymer -- molecular arrangements in
liquid crystals. Solid state crystal structure - laws of
crystallography -7 crystal systems-14 Bravais lattices - X-rays and
crystal structure - Braggs equation - types of crystals molecular
covalent ionic metallic lattice energy - Born-Landes equation -
experimental determination using Born-Haber cycle - packing in
metallic crystals - lattice-defects.
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UNIT III THERMODYNAMICS I LAW AND THERMOCHEMISTRY 8 System
surroundings properties macroscopic intensive extensive processes
isothermal adiabatic reversible irreversible - thermodynamic
equilibrium - Zeroth law of thermodynamics building thermometer -
celsius scale - perfect gas/ absolute temperature scale. Internal
energy - work done isothermal , reversible and irreversible
expansions compressions - enthalpy - heat capacity at constant
volume Cv at constant pressure Cp - relationship between Cp and Cv
- work done In adiabatic, reversible and irreversible expansions -
compressions. thermochemistry - enthalpy changes physical and
chemical processes - Kirchoffs equation - Hess law of constant heat
summation - enthalpy of combustion - Bomb calorimeter - bond
energies applications UNIT IV THERMODYNAMICS II AND III LAW 8
Spontaneous process- cyclic process Carnot cycle - efficiency of a
heat engine entropy concept - physical significance-changes
accompanying processes Free energy Helmholtz Gibbs - criteria for
reversible and irreversible processes Gibbs-Hermholtz equation-free
energy and physical equilibria-Clapeyron and Clausius equation -
free energy and chemical equilibria - vant Hoff reaction isotherm -
standard free energy changes - Third law - Nernst heat theorem -
determination of entropy from thermal measurements - residual
entropy UNIT V PHOTOCHEMISTRY AND CATALYSIS 8 Absorption of light -
consequences laws of photochemistry -quantum yield - photochemical
processes primary secondary - kinetics of photochemical reactions -
hydrogen and chlorine -hydrogen and bromine photosensitization
quenching - lasers. Catalysis catalyst promoter inhibitor -
poisoning of catalyst -homogeneous catalysis - acid-base -metal
salts - heterogeneous-adsorption physisorption chemisorption -
surface area - industrially important processes oxidation cracking
- reforming

TOTAL: 45 PERIODS TEXT BOOKS 1. Puri, B.R., L.R.Sharma and
M.S.Pathania Principles of Physical Chemistry:.41st Edition.

Vishal Publishing, 2006. 2. Atkins, Peter Physical Chemistry 9th
Edition, Oxford University Press, 2009 REFERENCES 1. Bhal,
B.S.,G.D. Tuli and Arun Bhal Essentials of Physical Chemistry.
S.Chand & Co.,

2010 2. Glasstone, Samuel Thermodynamics for Chemists. Narahari
Press, 2008 FT9201 FOOD CHEMISTRY L T P C 3 0 0 3 AIM The course
aims to develop the knowledge of students in the basic area of Food
Chemistry. This is necessary for effective understanding of food
processing and technology subjects. This course will enable
students to appreciate the similarities and complexities of the
chemical components in foods. OBJECTIVES On completion of the
course the students are expected to

Be able to understand and identify the various food groups; the
nutrient components (macro and micro), proximate composition.

Be able to understand and identify the non-nutritive components
in food, naturally present.

Understand and use effectively, food composition tables and
databases.

Grasp the functional role of food components and their
interaction in food products in terms of colour, flavour, texture
and nutrient composition
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UNIT I CARBOHYDRATES 9 Simple Sugars: mono and disaccharides,
Hygroscopcity & solubility, optical rotation, mutarotation;
sensory properties-sweetness index, caramelization, Maillard
reaction; Glucose syrup, high fructose corn syrup, Dextrose
Equivalent, Degree of polmerisation; Sugar alcohols;
Oligosaccharides: structure, nomenclature, occurrence, uses in
foods. Polysaccharides: Starch- amylose and amylopectin-
properties, thickening & gelatinization, modified starches,
resistant starch, Dextrins and dextrans, Starch hydrolsates Malto
dextrins and dextrins; Pectins, gums & seaweeds- gel formation
& viscosity. Fiber- Cellulose & hemicellulose; Food
sources, functional role and uses in foods. UNIT II PROTEINS 9
Review of protein structure & conformation; Properties &
reactions of proteins in food systems: Dissociation, optical
activity, solubility, hydration, swelling, foam formation &
stabilization, gel formation, emulsifying effect, thickening &
binding, amino acids in Maillard reaction, denaturation; Food
enzymes ; Texturized proteins; Food sources, functional role and
uses in foods. UNIT III LIPIDS 9 Review of structure, composition
& nomenclature of fats. Non-glyceride components in fats &
oils; Properties of fats & oils: crystal formation,
polymorphism, melting points, plasticity, isomerisation,
unsaturation; Modification of fats: hydrogenation- cis and trans
isomers, interesterification, acetylation, winterization;
Hydrolytic rancidity & oxidative rancidity; radiolysis
Shortening power of fats, tenderization, emulsification, frying-
smoke point, auto oxidation, polymerization; Fat replacements; Food
sources, functional role and uses in foods UNIT IV WATER A. WATER 2
Chemistry, physical properties, free bound & entrapped water,
water activity. Drinking water, mineral water, water hardness,
water quality for food processing B. MINERALS & VITAMINS 1
Mineral & vitamin content of foods- Food and Pharmaceutical
grades; stability & degradation in foods. C. COLOUR, FLAVOUR
& AROMA COMPONENTS 6 Naturally occurring colours, acids, other
flavour & aroma components present in herbs, spices, coffee,
tea, cocoa, fruits, vegetables & fermented products; Synthetic
Colours and Natuarally similar /artificial flavours, Threshold
values, off flavours & food taints. D. OTHER COMPONENTS 4
Naturally occurring toxic substances, protease inhibitors,
bioactive components: phytates, polyphenols, saponins,
phytoestrogens etc.

UNIT V FOOD GROUPS & COMPOSITION 5 Food groups, proximate
composition, food composition tables- uses, food composition data
bases.

TOTAL : 45 PERIODS TEXT BOOKS 1. Chopra, H.K. and P.S. Panesar.
Food Chemistry. Narosa, 2010. 2. Meyer, Lillian Hoagland. Food
Chemistry. CBS Publishers, 1987. 3. Deman, John M. Principles of
Food Chemistry. 3rd Edition. Springer, 1999. 4. Vaclavik, V. A. and
Christian E. W. Essentials of Food Science. 2nd Edition,
Kluwer-

Academic, Springer, 2003.

REFERENCES 1. Gopalan C., B.V. Rama Sastri, and S.C.
Balasubramanian S. C. Nutritive Value of

Indian Foods. NIN, ICMR, 2004. 2. Damodaran, S., K.L. Parkin and
O.R. Fennema. Fennemas Food Chemistry. 4 th

Edition, CRC Press, 2008 3. Belitz,H.-D, Grosch W and Schieberle
P. Food Chemistry, 3rd Rev. Edition, Springer-

Verlag, 2004. 4. Walstra, P. Physical Chemistry of Foods. Marcel
Dekker Inc. 2003. 5. Owusu-Apenten, Richard. Introduction to Food
Chemistry. CRC Press, 2005.


	
11

IB9208 MICROBIOLOGY LAB L T P C (Common for IBT, Food and
Pharmaceutical Technology) 0 0 4 2 EXPERIMENTS 1. Introduction,
Laboratory Safety, Use of Equipment; Sterilization Techniques; 2.
Culture Media-Types and Use; Preparation of Nutrient broth and agar
3. Culture Techniques, Isolation and Preservation of Cultures-
Broth: flask, test tubes; Solid: Pour plates, streak plates,
slants, stabs 4. Microscopy Working and care of Microscope 5.
Microscopic Methods in the Study of Microorganisms; Staining
Techniques- Simple, Differential- Grams Staining 6. Quantification
of Microbes: Sampling and Serial Dilution; Bacterial count in
Soil

TVC 7. Effect of Disinfectants- Phenol Coefficient 8. Antibiotic
Sensitivity Assay 9. Growth Curve in Bacteria and Yeast 10. Effect
of pH, Temperature, UV radiation on Growth Bacteria TOTAL: 60
PERIODS Equipment Needed for 20 Students Autocalve 1 Hot Air Oven 1
Incubators 2 Light Microscopes 4 Incubator Shaker 1 Colorimeter 2
Lamina Flow Chamber 2 Glassware, Chemicals, Media as required TEXT
BOOKS 1. Cappuccino, J.G. and N. Sherman Microbiology : A
Laboratory Manual, 4 th Edition,

Addison-Wesley, 1999. 2. Collee, J.G. etal., Mackie &
McCartney Practical Medical Microbiology 4 th

Edition,Churchill Livingstone, 1996.

PH9207 PHYSICAL & ORGANIC CHEMISTRY LAB L T P C 0 0 4 2

1 Determination of Heat of ionisation / Neutralisation of acids.
2 Determination of rate constants and activation energy of simple
first and second

order reactions. 3 General acid catalysed reactions Catalytic
coefficients and Dissociation Constants. 4 Determination of
molecular weight of substances. 5 Experiments based on the
principles of Electrochemistry. Applications of

Thermodynamic principles and Surface Chemistry. 6 Systematic
qualitative analysis of organic compounds by solubility ,
elemental

analysis, group detection, physical constant and derivatization
7 Estimation of selected organic compounds such as aniline /
phenol,

formaldehyde/acetone, glucose, glycerol. 8 Neutral equivalence
of acids and bases and estimations of the following functions

groups-amide, ester, acid, amino nitro. 9 Separation and
purification of binary mixtures of the type: water soluble
water

insoluble water insoluble, liquid-solid and liquid-liquid. 10
Preparation of simple organic compounds involving importance unit
operations.

TOTAL: 60 PERIODS
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REFERENCES 1. Shoemaker, D.P., C.W. Garland and J.W. Nibler
Experiments in Physical Chemistry,

5thEdition, McGraw-Hill, 1989. 2. Furniss, B.S. etal., Vogels
Textbook of Practical Organic Chemistry, 5 th Edition, [EIBS]

Addison Wesley Longman Ltd., 1989. 3. Leonard, J., B. Lygo and
G. Procter Advanced Practical Organic Chemistry, 2nd Edition,
Stanley Thomes Pvt. Ltd., 1998.

MA9261 PROBABILITY AND STATISTICS L T P C 3 1 0 4 AIM This
course aims at providing the required skill to apply the
statistical tools in engineering problems.

OBJECTIVES

The students will have a fundamental knowledge of the concepts
of probability.

Have knowledge of standard distributions which can describe real
life phenomenon.

Have the notion of sampling distributions and statistical
techniques used in management problems.

UNIT I RANDOM VARIABLES 9 + 3 Discrete and Continuous random
variables Moments Moment generating functions Binomial, Poisson,
Geometric, Uniform, Exponential, Gamma, Weibull and Normal
distributions - Functions of a random variable. UNIT II
TWO-DIMENSIONAL RANDOM VARIABLES 9 + 3 Joint distributions Marginal
and Conditional distributions Covariance correlation and Linear
regression Transformation of random variables Central limit theorem
(for independent and identically distributed random variables).

UNIT III TESTING OF HYPOTHESIS 9 + 3 Sampling distributions -
Tests for single mean, proportion, Difference of means (large and
small samples) Tests for single variance and equality of variances
2-test for goodness of fit Independence of attributes
Non-parametric tests: Test for Randomness and Rank-sum test
(Wilcoxon test).

UNIT IV DESIGN OF EXPERIMENTS 9 + 3 Completely randomized design
Randomized block design Latin square design - 22 -

factorial design.

UNIT V STATISTICAL QUALITY CONTROL 9 + 3 Control charts for
measurements (=and R charts) Control charts for attributes (p, c
and np

charts) Tolerance limits - Acceptance sampling. L: 45, T: 15,
TOTAL : 60 PERIODS

TEXT BOOKS 1. Milton, J. S. and Arnold, J.C., Introduction to
Probability and Statistics, Tata 4 th

Edition, McGraw Hill, 2007. 2. Johnson, R.A. and Gupta, C.B.,
Miller and Freunds Probability and Statistics for

Engineers, 7th Edition, Pearson Education, Asia, 2007.

REFERENCES 1. Devore, J.L., Probability and Statistics for
Engineering and the Sciences, 7 th Edition

Thomson Brooks/Cole, 2008. 2. Walpole, R.E., Myers, R.H., Myers,
S.L. and Ye, K., Probability and Statistics for

Engineers and Scientists, 8th Edition. Pearson Education, Asia,
2007. 3. Ross, S.M., Introduction to Probability and Statistics for
Engineers and Scientists, 3 rd

Edition, Elsevier, 2004. 4. Spiegel, M.R., Schiller, J. and
Srinivasan, R.A., Schaums Outline of Theory and

Problems of Probability and Statistics, Tata McGraw- Hill,
2004.
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IB9213 INSTRUMENTAL METHODS OF ANALYSIS L T P C 3 0 0 3 AIM To
introduce students to the principles and methods of biological
instruments. OBJECTIVE

To provide to the students the fundamentals of instrument
knowledge and their applications in biology.

UNIT I OPTICAL SPECTROSCOPY 10 Design of Experiments Error
Analysis S/N ratio Limit of Detection UV VIS Spectroscopy,
Applications, Instruments single beam, double beam and Photo-diode
array applications IR & Raman Uses Design FT-IR, Raman. UNIT II
CHROMATOGRAPHY 10 Distribution coefficients solid-liquid,
liquid-liquid and gas chromatography theory of
chromatography-normal phase & reverse phase chromatography gel
permeation ion exchange & affinity chromatography HPLC-
Instrumentation & case studies. UNIT III STRUCTURAL ELUCIDATION
10 Nuclear Magnetic Resonance Introduction-spin states 1H, 13C NMR
Instrumentation- use in structural elucidation. Electron
Paramagnetic Resonance-concept & instrumentation use in metal
containing proteins & membrane studies. X-Ray : X-ray
spectroscopy Auger EELS Instrumentation & applications in
Biology- X-ray diffraction- Instrumentation small molecule &
macromalecular crystallography. UNIT IV MASS SPECTROMETRY 10
Introduction Instrumentation CI, EI-Methods of Ionization- Methods
for separation of Ions Method for Detection. MALDI - TOF, ESI and
FT-MS. UNIT V ELECTROCHEMICAL MEASUREMENTS 10 Different types of
electrochemical apparatus Measuring Electrode potentials- Red-Ox
proteins Porous Silicon.

TOTAL : 45 PERIODS TEXTBOOKS 1. Skoog, D.A., f.J. Holler and
S.R. Crouch Principles of Instrumental f Analysis.6th

Edition, Thomson/Brooks/Cole, 2002. 2. Willard, H.H. etal.,
Instrumental Methods of Analysis.7th Edition. CBS Publishers, 1986.
3. Braun, Robert D. Introduction to Instrumental Analysis Pharma
Book Syndicate, 1987. 4. Ewing, G.W. Instrumental Methods of
Chemical Analysis 5th Edition, Tata McGraw-Hill,

1985 CH 9034 FUNDAMENTALS OF HEAT AND MASS TRANSFER L T P C
(Common for Food and Pharmaceutical Technology) 3 0 0 3 AIM To
understand the principles and applications of heat and mass
transfer operations. OBJECTIVES

To understand and apply the principles in heat transfer
phenomena

To understand and apply the principles in mass transfer
phenomena

To design heat and mass transfer equipments.
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UNIT I HEAT TRANSFER 11 Phenomena of heat transfer by
conduction-concept of heat conduction resistances application of
heat conduction in series heat transfer coefficient heat convection
phenomena- application for different situations combined conduction
and convection- overall heat transfer coefficient application to
design of heat exchangers- Principles of radiation heat transfer
Laws in radiation- View factor concepts application.

UNIT II DIFFUSION & MASS TRANSFER COEFFICIENTS 8 Diffusion
in Mass Transfer gas, liq, solid diffusion and mass
transfer-Diffusion in biological solutions-measurement of diffusion
Coefficients concept of mass transfer Coefficients-application for
different situations.

UNIT III ABSORPTION 9 Interphase mass transfer and overall mass
transfer Coefficients Absorption equipments-Hydraulics of Packed
Absorbers-Process Design of Packed Absorbers-Concept of height of
transfer units and number of transfer units in design.

UNIT IV DISTILLATION 9 9

Vapour Liquid equilibrium and distillation-simple Distillation,
Steam distillation, Flash distillation-Staged distillation
Column-Design by Mc Cabe-Thiele method-Enthalpy-Concentration
diagrams and use in Distillation Column design. UNIT V LIQUID
EXTRACTION & LEACHING 8 Principles of
liq-extraction-Equilibrium staged extraction calculation continuous
extraction equipments. Principles of Leaching equilibrium-staged
leaching Leaching equipments. Principles of adsorption -Design of
packed adsorber.

TOTAL: 45 PERIODS TEXT BOOKS 1. Treybal, R.E. Mass-Transfer
Operations 3rd Edition, McGraw-Hill, 1981. 2. Dutta, Binay, K.
Principles of Mass Transfer and Separation Process, PHI, 2007. 3.
Nag, P.M. Heat and Mass Transfer, 2nd Edition, Tata McGraw-Hill,
2007. 4. Geankoplis, C.J. Transport Processes and Separation
Process Principles (Includes unit

Operations) 4th Edition, PHI, 2003.

REFERENCES 1. Coulson, J.M. and etal. Coulson & Richardsons
Chemical Engineering, 6 th Edition, Vol.

I & II, Butterworth Heinman (an imprint of Elsevier), 2004
2. McCabe, W.L., J.C. Smith and P.Harriot Unit Operations of
Chemical Engineering, 6 th

Edition, Mc Graw Hill, 2003.

FT9251 FOOD MICROBIOLOGY L T P C 3 0 0 3 AIM The course aims to
develop the knowledge of students in the basic area of Food
Microbiology. This is necessary for effective understanding of food
processing and technology subjects as well as food safety. This
course will enable students to appreciate the role of microbes in
food spoilage, preservation of foods and food borne infections.
OBJECTIVES On completion of the course the students are expected
to

Be able to understand and identify the various microbes
associated with foods and food groups.

Be able to understand and identify the role of these microbes in
food spoilage, food preservation.

Understand the role of pathogens in food borne infections.

Understand the methods used to detect pathogens in foods.
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UNIT I ROLE OF MICROBES IN SPOILAGE OF FOODS 9 Factors affecting
spoilage of foods, Microbial flora associated with various food
groups their spoilage potential. Microbiological spoilage problems
associated with typical food products. UNIT II CONTROL OF MICROBES
IN FOODS 9 Use of antimicrobial chemicals- organic acids, sugars,
sodium chloride, nitrites, phosphates, sulphites, Benzoates,
Sorbates / Propionates naturally occurring antimicrobials; Physical
methods- Low and high temperatures, drying, radiation and high
pressure; Tolerance of microbes to chemical and physical methods in
various foods. UNIT III MICROBES IN FOOD FERMENTATIONS 9 Microbes
of importance in food fermentations, Homo & hetero-fermentative
bacteria, yeasts & fungi; Biochemistry of fermentations
pathways involved, Lactic acid bacteria fermentation and starter
cultures, Alcoholic fermentations -Yeast fermentations -
characteristics and strain selection, Fungal fermentations.
Microbes associated with typical food fermentations- yoghurt,
cheese, fermented milks, breads, idli, soy products, fermented
vegetables and meats. UNIT IV MICROBIAL AGENTS OF FOOD BORNE
ILLNESS 9 Food borne infections and food poisoning, Microbial
toxins, Gram Negative and Gram positive food borne pathogens;
Toxigenic algae and fungi; Food borne viruses; helminths, nematodes
and protozoa. UNIT V MICROBIAL EXAMINATION OF FOODS 9 Detection
& Enumeration of microbes in foods; Indicator organisms and
microbiological criteria; Rapid and automated microbial methods -
development and impact on the detection of food borne pathogens;
Applications of immunological, techniques to food industry;
Detection methods for E. coli, Staphylococci, Yersinia,
Campylobacter, B. cereus, Cl. Botulimum & Salmonella, Listeria
monocytogenes Norwalk virus, Rotavirus, Hepatitis A virus from food
samples.

TOTAL : 45 PERIODS

TEXT BOOKS 1. Frazier, William C. Food Microbiology 4th Edition.
Tata McGraw-Hill, 1988. 2. Banwart, G.J. Basic Food Microbiology
2nd Edition. CBS Publishers, 1998. 3. Vijaya Ramesh. Food
Microbiology. MJP Publishers, Chennai, 2007. 4. Jay, J.M. Modern
Food Microbiology. 4th Edition. CBS Publishers, 2003. 5. Adams,
M.R. and M.O. Moss. Food Microbiology. New Age International, 2002
6. Khetarpaul, Neelam. Food Microbiology Daya Publishing House,
2006. REFERENCES 1. Montville, Thomas J. and Karl R. Matthews Food
Microbiology : An Introduction. ASM

Press, 2005. 2. Ray, Bibek and Arun Bhunia. Fundamental Food
Microbiology 4th Edition, CRC Press,

2008 3. Pawsey, R. K. Case Studies in Food Microbiology for Food
Safety and Quality. The

Royal Society of Chemistry, 2001. 4. Forsythe, S.J. The
Microbiology of Safe Food. Blackwell Science, 2000. 5. Doyle,
Michael P. Food Microbiology : Fundamentals and Frontiers. 2nd
Edition,

ASM Press, 2001. 6. Parry, Thelma J. and R.K. Pawsey. Principles
of Microbiology : For Students of Food

Technology. 2nd Edition, Hutchinson Education, 1984.
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CH9023 BIOCHEMICAL ENGINEERING L T P C (Common for Food and
Pharmaceutical Technology) 3 0 0 3

UNIT I INTRODUCTION TO ENZYMES 9 Classification of enzymes.
Mechanisms of enzyme action; concept of active site and energetics
of enzyme substrate complex formation; specificity of enzyme
action; principles of catalysis collision theory, transition state
theory; role of entropy in catalysis. UNIT II KINETICS OF ENZYME
ACTION 9 Kinetics of single substrate reactions; estimation of
Michelis Menten parameters, multisubstrate reactions- mechanisms
and kinetics; turnover number; types of inhibition & models
substrate, product. Allosteric regulation of enzymes, Monod
changeux wyman model, ph and temperature effect on enzymes &
deactivation kinetics. UNIT III ENZYME IMMOBILIZATION 6 Physical
and chemical techniques for enzyme immobilization adsorption,
matrix entrapment, encapsulation, cross-linking, covalent binding
etc., - examples, advantages and disadvantages. UNIT IV OVERVIEW OF
FERMENTATION PROCESSES 9 Overview of fermentation industry, general
requirements of fermentation processes, basic configuration of
fermentor and ancillaries, main parameters to be monitored and
controlled in fermentation processes. UNIT V RAW MATERIALS AND
MEDIA DESIGN FOR FERMENTATION PROCESS 12 Criteria for good medium,
medium requirements for fermentation processes, carbon, nitrogen,
minerals, vitamins and other complex nutrients, oxygen
requirements, medium formulation of optimal growth and product
formation, examples of simple and complex media, design of various
commercial media for industrial fermentations medium optimization
methods

TOTAL: 45 PERIODS

TEXT BOOKS 1. Bailey, J.E. and Ollis, D.F. Biochemical
Engineering Fundamentals, 2nd Edition,

McGraw-Hill, 1986. 2. Blanch, H.W. and D.S. Clark Biochemical
Engineering, Marcal Dekker, Inc., 1997. 3. Lee, James M.
Biochemical Engineering, Prentice Hall, 1992.

REFERENCES 1. Palmer, Trevor Enzymes : Biochemistry,
Biotechnology, Clinical Chemistry, Affiliated

East-West Press Pvt. Ltd., 2004. 2. Stanbury, P.F., A. Whitaker
and S.J. Hall Principles of Fermentation Technology, 2nd

Edition, Butterworth Heinemann (an imprint of Elsevier), 1995.
3. Wiseman, Alan Handbook of Enzyme Biotechnology, 3rd Edition,
Ellis Harwood

Publications, 1999. 4. Hartmeier, Winfried Immobilized
Biocatalysts : An Introduction, Springer Verlag, 1986.
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GE 9261 ENVIRONMENT SCIENCE AND ENGINEERING L T P C (Common to
all branches) 3 0 0 3

AIM The aim of this course is to create awareness in every
engineering graduate about the importance of environment, the
effect of technology on the environment and ecological balance and
make them sensitive to the environment problems in every
professional endeavour that they participates. OBJECTIVE

At the end of this course the student is expected to understand
what constitutes the environment, what are precious resources in
the environment, how to conserve these resources, what is the role
of a human being in maintaining a clean environment and useful
environment for the future generations and how to maintain
ecological balance and preserve bio-diversity. The role of
government and non-government organization in environment
managements.

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 Definition,
scope and importance of environment need for public awareness -
concept of an ecosystem structure and function of an ecosystem
producers, consumers and decomposers energy flow in the ecosystem
ecological succession food chains, food webs and ecological
pyramids Introduction, types, characteristic features, structure
and function of the (a) forest ecosystem (b) grassland ecosystem
(c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes,
rivers, oceans, estuaries) Introduction to biodiversity definition:
genetic, species and ecosystem diversity biogeographical
classification of India value of biodiversity: consumptive use,
productive use, social, ethical, aesthetic and option values
Biodiversity at global, national and local levels India as a
mega-diversity nation hot-spots of biodiversity threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts endangered and endemic species of India conservation of
biodiversity: In-situ and ex-situ conservation of biodiversity.
Field study of common plants, insects, birds Field study of simple
ecosystems pond, river, hill slopes, etc.

UNIT II ENVIRONMENTAL POLLUTION 8 Definition causes, effects and
control measures of: (a) Air pollution (b) Water pollution (c) Soil
pollution (d) Marine pollution (e) Noise pollution (f) Thermal
pollution (g) Nuclear hazards soil waste management: causes,
effects and control measures of municipal solid wastes role of an
individual in prevention of pollution pollution case studies
disaster management: floods, earthquake, cyclone and landslides.
Field study of local polluted site Urban / Rural / Industrial /
Agricultural.

UNIT III NATURAL RESOURCES 10 Forest resources: Use and
over-exploitation, deforestation, case studies- timber extraction,
mining, dams and their effects on forests and tribal people Water
resources: Use and over-utilization of surface and ground water,
floods, drought, conflicts over water, dams-benefits and problems
Mineral resources: Use and exploitation, environmental effects of
extracting and using mineral resources, case studies Food
resources: World food problems, changes caused by agriculture and
overgrazing, effects of modern agriculture, fertilizer-pesticide
problems, water logging, salinity, case studies Energy resources:
Growing energy needs, renewable and non renewable energy sources,
use of alternate energy sources. case studies Land resources: Land
as a resource, land degradation, man induced landslides, soil
erosion and desertification role of an individual in conservation
of natural resources Equitable use of resources for sustainable
lifestyles. Field study of local area to document environmental
assets river / forest / grassland / hill / mountain.
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UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7 From unsustainable
to sustainable development urban problems related to energy water
conservation, rain water harvesting, watershed management
resettlement and rehabilitation of people; its problems and
concerns, case studies role of non-governmental organization-
environmental ethics: Issues and possible solutions climate change,
global warming, acid rain, ozone layer depletion, nuclear accidents
and holocaust, case studies. wasteland reclamation consumerism and
waste products environment production act Air (Prevention and
Control of Pollution) act Water (Prevention and control of
Pollution) act Wildlife protection act Forest conservation act
enforcement machinery involved in environmental legislation-
central and state pollution control boards- Public awareness. UNIT
V HUMAN POPULATION AND THE ENVIRONMENT 6 Population growth,
variation among nations population explosion family welfare
programme environment and human health human rights value education
HIV / AIDS women and child welfare role of information technology
in environment and human health Case studies.

TOTAL: 45 PERIODS

TEXT BOOKS 1. Masters, G.M. Introduction to Environmental
Engineering and Science, 2nd Edition,

Pearson Education, 1998. 2. Benny Joseph, Environmental Science
and Engineering, Tata McGraw-Hill, 2006. REFERENCES 1. Trivedi,
R.K. Handbook of Environmental Laws, Rules, Guidelines, Compliances
and

Standards, Vol. I and II, Enviro Media. 2. Cunningham, W.P.
Cooper, T.H. Gorhani, Environmental Encyclopedia, Jaico Publ.,

House, Mumbai, 2001. 3. Senger, Dharmendra S. Environmental Law,
Prentice Hall of India, 2007. 4. Rajagopalan, R, Environmental
Studies-From Crisis to Cure, Oxford University Press,

2005. IB9254 GENETICS L T P C 3 0 0 3 AIM To introduce students
to the principles of classical genetics and to emphasize the role
of genetics in modern biology. OBJECTIVE

To provide to the students the fundamentals of classical
genetics and ability to solve problems in genetics.

To help students understand sex determination mechanisms.

To enable students appreciate genetic recombination and mapping
techniques.

UNIT I CLASSICAL GENETICS 9 Mendelian genetics, symbols and
terminology, monohybrid crosses, ratios, dominance , recessiveness,
backcross, testcross, codominance, incomplete dominance, lethals
Princilples of segregation, Punett square, dihybrid cross, ratios,
trihybrids,, geneic interation, epistasis, forked line method for
genetic problems.Pedigrees,probability and statistics for
geneticists.
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UNIT II SEX DETERMINATION, SEX LINKAGE AND PEDIGREE ANALYSIS 9
Sex determination , patterns, sex chromosomes, dosage compensation,
Lyons hypothesis, dosage compensation in Drosophila, sex
determination in humans, SRy, XX-XY mechanism, Y chromosome and sex
determination in mammals. Balance concept of sex determination in
Drosophila. Identification of sex chromosomes. Sex Linkage- human
sex-linked disorders hemophilia, Fragile X, Lesh-Nyhan and Hunter
syndrome.Pedigree analysis, penetrance, expressivity, dominant ,
recessive and sex-linked inheritance. Sex limited, sex influenced
traits, mosaics and gynandromorphs. UNIT III STUCTURE OF
CHROMOSOMES AND VARIATION IN CHROMOSOME

STRUCTURE AND NUMBER 9 Organization of prokaryotic and
eukaryotic chromosomes. Proof that DNA is genetic material.
Cytogenenetic variation, human karyotypes, polytene chromosomes,
polyploidy, sterile polyploids, polyteny.Aneuploidy- monosomy,
trisomy in humans, deletions and duplications in chromosome number.
Rearrangements of chromosome structure, inversion, translocation,
compound chromosomes, phenotypic effects of chromosome
rearrangements. UNIT IV LINKAGE, CROSSING OVER AND CHROMOSOME
MAPPING IN EUKARYOTES 9 Linkage, Crossing over, recombination,
exception to Mendelian principles, frequency of recombination,
evidence of crossing over, chiasmata, chromosome mapping with two-
point and three-point testcrosses. Recombination mapping and map
distance, linkage analysis in humans , detection of linked loci by
pedigree analysis and somatic cell genetics. Human gene map. UNIT V
GENETICS OF BACTERIA AND VIRUSES 9 Structure and life cycle of
bacterial viruses, mapping the bacteriophage genome, deletion
mapping. Genetic exchange in Bacteria.Transformation, process and
mapping, Conjugation, F+X F- mapping, HFR, sexduction, conjugation
and gene mapping, mapping closely linked genes, origin of plasmids.
Transduction Generalized, Specialized and gene mapping in bacteria
significance of sexuality in bacteria.

TOTAL : 45 PERIODS

TEXT BOOKS 1. Gardner, E.J., M.J. Simmons and D.P. Snustad
Principles of Genetics.8 th Edition. John

Wiley & Sons,1991. 2. Sinnott, E.W., L.C. Dunn. Principles
of Genetics. 5th Edition, Tata McGraw-Hill, 1973. 3. Tamarin, R.H.
Principles of Genetics 7th Edition, Tata McGraw-Hill, 2002. 4.
Sambamurthy, A.V.S.S. Genetics. 2nd Edition, Narosa, 2005.
REFERENCES 1. Klug, William S. and M.R. Cummings. Essentials of
Genetics. 5th Edition, Pearson

Education, 2005. 2. Russell, Peter J. I Genetics : A Molecular
Approach. 2nd Edition, Pearson Education,

2006. 3. Brooker, R.J. Genetics : Analysis and Principles. 2nd
Edition, McGraw-Hill, 2004.
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CY9214 INSTRUMENTAL METHODS OF ANALYSIS LAB L T P C (Common for
IBT, Food and Pharmaceutical Technology) 0 0 4 2

1. Precision and validity in an experiment using absorption
spectroscopy. 2. Validating Lambert-Beer's law using KMnO4 3.
Finding the molar absorbtivity and stoichiometry of the Fe

(1,10 phenanthroline)3 using absorption spectrometry. 4. Finding
the pKa of 4-nitrophenol using absorption spectroscopy. 5. UV
spectra of nucleic acids. 6. Chemical actinometry using potassium
ferrioxolate. 7. Estimation of SO4

-- by nephelometry. 8. Estimation of Al3+ by flourimetry. 9.
Limits of detection using aluminium alizarin complex. 10.
Chromatography analysis using TLC. 11. Chromatography analysis
using column chromatography.

TOTAL : 60 PERIODS

TEXTBOOKS 1. Skoog, D.A. etal. Principles of Instrumental
Analysis, 5th Edition, Thomson / Brooks

Cole,1998. 2. Braun, R.D. Introduction to Instrumental Analysis,
Pharma Book Syndicate, 1987. 3. Willard, H.H. etal. Instrumental
Methods of Analysis, 7th Edition, CBS, 1986. 4. Ewing,G.W.
Instrumental Methods of Chemical Analysis, 5th Edition,
McGraw-Hill,

1985. IB9256 CHEMICAL ENGINEERING LAB L T P C

(Common for IBT, Food and Pharmaceutical Technology) 0 0 4 2

1.Flow measurement a) Arifice meter b) Venturimeter, c)
Rotameter 2.Pressure drop flow in pipes 3.Pressure drop in flow
through packed column 4.Pressure drop in flow through fluidized
beds 5.Chacteristics of centrifuge pump 6.Flate and frame filter
press 7.Filteration in leaf filter 8.Heat transfer characteristics
in heat exchanger 9.Simple and steam distillation 10.HETP in packed
distillation 11.Ternary equilibrium in liquid-liquid extraction
12.Adsorption isotherm 13.Drying characteristics in a pan dryer

TOTAL : 60 PERIODS

TEXT BOOKS 1. McCabe, W.L., J.C. Smith and P.Harriot Unit
Operations of Chemical Engineering,

6th Edition, Mc Graw Hill, 2001. 2. Geankoplis, C.J. Transport
Processes and Separation process Principles, 4 th Edition,

PHI, 2006.
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IB 9305 MOLECULAR BIOLOGY L T P C 3 0 0 3

UNIT I CLASSICAL GENETICS 5 Mendelian genetics, linkage,
crossing over, classical experiments Hershey and chase; Avery
McLeod & McCarty. Bacterial conjugation, transduction and
transformation. UNIT II STRUCTURE OF NUCLEIC ACIDS AND DNA
REPLICATION 15 Conformation of DNA and RNA; replication in
prokaryotes, D-loop and rolling circle mode of replication,
replication of linear viral DNA. Organisation of eukaryotic
chromosome cot value, replication of telomeres in eukaryotes UNIT
III TRANSCRIPTION 8 In prokaryotes and eukaryotes, features of
promoters and enhancers, transcription factors, nuclear RNA
splicing, ribozyme. UNIT IV TRANSLATION 10 Elucidation of genetic
code, mechanism, codon usage, suppressor mutation UNIT V REGULATION
OF GENE EXPRESSION 7 Lac and trp

TOTAL : 45 PERIODS TEXT BOOKS 1. Friefelder, David, Molecular
Biology, 2nd Edition, Narosa Publishing House,1999. 2. Lewin
Benjamin, Genes IX Jones and Bartlett, 2008. 3. Weaver, R.F.
Molecular Biology, 3rd Edition, McGraw Hill, 2005. REFERENCES 1.
Waston, J.D. Molecular Biology of the Gene, 5th Edition, Pearson
Education, 2004. 2. Walker, J.M. and R. Rapley Molecular Biology
and Biotechnology 4 th Edition, Panima,

2002. 3. Karp, Gerald. Cell and Molecular Biology :Concepts and
Experiments.2nd Edition, John

Wiley & Sons, 1999. FT 9301 BIOCHEMICAL ENGINEERING II L T P
C 3 0 0 3 UNIT I STERILIZATION KINETICS 5 Thermal death kinetics of
microorganisms, batch and continuous heat sterilization of liquid
media, filter sterilization of liquid media, air sterilization and
design of sterilization equipment - batch and continuous. UNIT II
METABOLIC STOICHIOMETRY AND ENERGETICS 12 Stoichiometry of cell
growth and product formation, elemental balances, degrees of
reduction of substrate and biomass, available electron balances,
yield coefficients of biomass and product formation, maintenance
coefficients energetic analysis of microbial growth and product
formation, oxygen consumption and heat evolution in aerobic
cultures, thermodynamic efficiency of growth.

UNIY III KINETICS OF MICROBIAL GROWTH AND PRODUCT FORMATION -
UNSTRUCTURED KINETIC MODELS 8 Modes of operation - batch, fed batch
and continuous cultivation. Simple unstructured kinetic models for
microbial growth, Monod model, growth of filamentous organisms,
product formation kinetics - leudeking-piret models, substrate and
product inhibition on cell growth and product formation.
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UNIT IV KINETICS OF MICROBIAL GROWTH AND PRODUCT FORMATION-
STRUCTURED KINETIC MODELS 8 Study of structured models for analysis
of various bioprocess compartmental models, models of cellular
energetics and metabolism, single cell models, plasmid replication
and plasmid stability model. UNIT V BIOREACTOR SCALE UP 12 Regime
analysis of bioreactor processes, oxygen mass transfer in
bioreactors Mass transfer Coefficient- methods for the
determination of mass transfer coefficients; mass transfer
correlations. Power requirements of Bioreactors. Scale-up
considerations on heat transfer oxygen transfer, power consumption
and impeller tip speed.

TOTAL : 45 PERIODS TEXT BOOKS 1. Lee, James M. Biochemical
Engineering, PHI,1992. 2. Shuler, M.L. and Kargi, F. Bioprocess
Engineering : Basic Concepts, 2ndEdition, PHI,

2002. 3. Bailey, J.E. and Ollis, D.F. Biochemical Engineering
Fundamentals 2nd Edition,

McGraw Hill, 1988. 4. Blanch, H.W. and Clark, D.S. Biochemical
Engineering, Marcel Decker Inc., 1997. REFERENCES 1. Moser, Anton.
Bioprocess Technology : Kinetics and Reactors, Springer Verlag,

1988. 2. Stanbury, P.F. etal. Principles of Fermentation
Technology, 2nd Edition,Butterworth

Heinemann / Elsevier, 1995. FT 9302 FOOD ANALYSIS L T P C 3 0 0
3 AIM To expose the students to the principles, methods and
techniques of chemical and instrumental methods of food analysis.
OBJECTIVE

To understand the principles behind analytical techniques in
food analysis.

To know the methods of selecting appropriate techniques in the
analysis of food products.

Appreciate the role of food analysis in food standards and
regulations for the manufacture and the sale of food products and
food quality control in food industries.

To familiarize with the current state of knowledge in food
analysis. PREREQUISITE Basic knowledge in chemistry, physics and
food chemistry. UNIT I INTRODUCTION 10 Introduction, food
regulations and standards; sampling methods, and sample preparation
for analysis; statistical evaluation of analytical data. General
methods of food analysis- Moisture determination by different
methods; ash analysis-different methods; titrable acidity in foods;
determination of crude fiber and dietary fibre. UNIT II LIPIDS,
PROTEINS AND CARBOHYDRATE ANALYSIS 10 Analysis of oils and fats for
physical and chemical parameters and quality standards, protein
analysis by different techniques; analysis of carbohydrates by
different techniques.
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UNIT III SPECTROSCOPIC TECHNIQUES 10 Basic principles;
application of UV-Visible spectrophotometer in the analysis of food
additives; tintometer in color intensity determination; application
of Atomic Absorption Spectrophotometer in analysis of mineral
elements and fluorimeter in vitamin analysis. UNIT IV
CHROMATOGRAPHIC TECHNIQUES 10 Basic principles; application of
paper chromatography and TLC in food analysis; detection of
adulterants in foods; HPLC and GC in food analysis; FAME analysis
in oils and fats. UNIT V ELECTROPHORESIS, REFRACTOMETRY AND
POLARIMETRY 5 Basic principles; application of the technique; Brixs
value of fruit juices; total soluble solids in fruit products;
Refractive indices of oils and fats; specific rotations of sugars.
TOTAL: 45 PERIODS TEXT BOOKS 1. Pomeranz, Yeshajahu. Food Analysis
: Theory and Practice. 3rd Edition. Aspen

Publishers / Springer, 2000. 2. Kirk, R.S. and R. Sawyer
Pearsons Composition and Analysis of Food. 9th Edition.

Longman, 3. Nielsen, S. Suzanne. Food Analysis. 3rd Edition.
Springer, 2003.

REFERENCES 1. Otles, Semih. Methods of Analysis of Food
Components and Additives. CRC Press,

2005. 2. Nollet, Leo M.L. Hand Book of Food Analysis 2nd Rev.
Edition. Vol. I, II & III, Marcel &

Dekker, 2004. 3. Nollet, Leo M.L. Food Analysis by HPLC. 2nd
Rev. Edition, Marcel & Dekker, 2000 4. Otles, Semih. Handbook
of Food Analysis Instruments. CRC Press, 2009. FT 9303 FOOD
ADDITIVES L T P C 3 0 0 3 AIM To expose the students to the use of
different chemical additives in foods during food processing and
preservation.

OBJECTIVES

To understand the principles of chemical preservation of
foods.

To understand the role of different food additives in the
processing of different foods and their specific functions in
improving the shelf life, quality, texture and other physical and
sensory characteristics of foods.

To know the regulations and the monitoring agencies involved in
controlling the safer use of additives in foods

UNIT I FOOD ADDITIVES 9 Definition; their function in food
processing and preservation. Preservatives definition; natural
preservatives; chemical preservatives; acidulants and low pH
organic acids and esters; sulphur dioxide and its salts; nitrites;
antibiotics; surface preservation. Permitted preservatives in foods
Antioxidants; natural and chemical antioxidants; mechanism of
antioxidant function; primary and secondary antioxidants;
sequestrants; selection and application of antioxidants in foods;
evaluation of antioxidant effectiveness permitted antioxidants in
foods.

UNIT II FOOD COLORS 9 Natural and synthetic colors; fake colors;
inorganic pigments; application of colors in food industry;
restriction on the use of colors in foods. Flavoring agents concept
of flavors in foods; natural flavors; nature identical flavors;
artificial flavoring substances; restrictions on the use of
flavoring agents in foods.
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UNIT III EMULSIFIERS AND STABILIZERS 9 Definition; properties;
HLB value; function of emulsifiers and stabilizers in foods;
permitted emulsifiers and stabilizers used in foods; polyols
physical and chemical properties of polyols, application in food
industry, permitted polyols in foods. UNIT IV SWEETENERS 9 Natural
and chemical sweeteners; nutritive and non-nutritive sweeteners;
chemical structure & sweetness; saccharine, acesulfame K,
aspartame, sucrolose; restriction on the use of sweeteners in
foods; Food acids their function and application in foods;
permitted food acids; nutritive additives; enrichment of foods.
UNIT V FOOD SAFETY 9 Food Safety in the use of food additives in
foods; regulations and monitoring agencies; toxicological
evaluation of additives; interaction of additives with food
ingredients.

TOTAL: 45 PERIODS TEXT BOOK 1. Mahindru, S.N. Food Additives:
Characteristics, Detection and Estimation. Tata

McGraw-Hill, 2000. REFERENCES 1. Brennen, Alfred Larry. Food
Additives. 2nd Edition, CRC Press, 2. Clydesdale, Fergus M. Food
Additives- Toxicology Regulation and Properties. CRC

Press, 3. Emerton, Victoria, Food Colours. Blackwell Publishing,
2008. 4. Wilson, Rachel. Sweeteners Blackwell Publising, 2007. 5.
Hutchings, John B. Food Color and Appearance. Aspen
Publication,1999. GE9023 FUNDAMENTALS OF NANOSCIENCE L T P C 3 0 0
3 AIM To make the students understand the importance , relevance
and potentialities of this emerging field of study. OBJECTIVES

Study the basic nano technology and nano science.

Understand interdisciplinary nature of this field.

Understand the importance role of physics, chemistry,
biology.

Recognize that the rules of nano science are fundamentally
different than those we experience.

Study the basic fabrication strategies of nano science. UNIT I
INTRODUCTION 10 Nanoscale Science and Technology- Implications for
Physics, Chemistry, Biology and Engineering-Classifications of
nanostructured materials- nano particles- quantum dots,
nanowires-ultra-thinfilms-multilayered materials. Length Scales
involved and effect on properties: Mechanical, Electronic, Optical,
Magnetic and Thermal properties. Introduction to properties and
motivation for study (qualitative only). UNIT II PREPARATION
METHODS 10 Bottom-up Synthesis-Top-down Approach: Precipitation,
Mechanical Milling, Colloidal routes, Self-assembly, Vapour phase
deposition, MOCVD, Sputtering, Evaporation, Molecular Beam Epitaxy,
Atomic Layer Epitaxy, MOMBE.
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UNIT III PATTERNING AND LITHOGRAPHY FOR NANOSCALE DEVICES 5
Introduction to optical/UV electron beam and X-ray Lithography
systems and processes, Wet etching, dry (Plasma /reactive ion)
etching, Etch resists-dip pen lithography UNIT IV PREPARATION
ENVIRONMENTS 10 Clean rooms: specifications and design, air and
water purity, requirements for particular processes, Vibration free
environments: Services and facilities required. Working practices,
sample cleaning, Chemical purification, chemical and biological
contamination, Safety issues, flammable and toxic hazards,
biohazards. UNIT V CHARECTERISATION TECHNIQUES 10 X-ray diffraction
technique, Scanning Electron Microscopy - environmental techniques,
Transmission Electron Microscopy including high-resolution imaging,
Surface Analysis techniques- AFM, SPM, STM, SNOM, ESCA,
SIMS-Nanoindentation

TOTAL : 45 PERIODS TEXT BOOKS 1. A.S. Edelstein and R.C.
Cammearata, eds., Nanomaterials: Synthesis, Properties and

Applications, Institute of Physics Publishing, Bristol and
Philadelphia, 1996. 2. N John Dinardo, Nanoscale charecterisation
of surfaces & Interfaces, 2nd Edition,

Weinheim Cambridge, Wiley-VCH, 2000 REFERENCES 1. G Timp
(Editor), Nanotechnology, AIP press/Springer, 1999 2. Akhlesh
Lakhtakia (Editor), The Hand Book of Nano Technology,Nanometer
Structure,

Theory, Modeling and Simulations, Prentice-Hall of India (P)
Ltd, New Delhi, 2007. IB 9307 MOLECULAR BIOLOGY LAB L T P C 0 0 4 2
1. Isolation of bacterial DNA 2. Isolation of plant cell and animal
cell genomic DNA 3. Agarose gel electrophoresis 4. Restriction
enzyme digestion 5. Competent cells preparation 6. Transformation
and screening for recombinants 7. Agarose gel electrophoresis 8.
Restriction enzyme digestion 9. Competent cells preparation 10.
Blue and white selection for recombinants 11. 12. phage lysis of
liquid cultures

TOTAL: 60 PERIODS

REFERENCE 1. Ausubel, F.M. Short Protocols in Molecular Biology,
4th Edition, John Wiley, 1999.
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FT 9304 FOOD ANALYSIS LAB L T P C 0 0 4 2 Analysis of foods and
food products for chemical components, compliance to standards;
detection of adulterants in foods. Examination of typical food
products including

a) Tea, coffee and cocoa, b) Milk and milk products, c) Edible
oils and fats d) Cereal and cereal products e) Non alcoholic
beverages and drinks f) Spices and condiments g) Bakery,
confectionery products, h) Sugars and sweetening agents.

TOTAL: 60 PERIODS

LAB EXPERIMENTS 1. Determination of moisture in spices powder by
distillation method. 2. pH, conductivity, TDS and hardness of water
3. Determination of Peroxide Value in edible oils. 4. Isolation and
identification of synthetic food colors in sweets,
confectionery,

beverages. 5. Determination of total fat in liquid milk. 6.
Determination of protein content in ice cream 7. Determination of
total sugars in soft drinks. 8. Determination of Gluten in refined
wheat flour (maida). 9. Determination of added common salt in table
butter. 10. Detection of vanaspathi in ghee. 11. Detection of
argemone oil in edible oil. 12. Detection of oil soluble color in
spices powder. 13. Microscopic examination of wheat starch, rice
starch and chicory in coffee.

FT 9305 FOOD PRODUCTION ANALYSIS LAB L T P C 0 0 4 2 Analysis of
food products for food additives, contaminants, nutrients and
compliance to standards. LAB EXPERIMENTS

1. Studying the expansion characteristics of snack foods on
frying. 2. Rancidity test for fried foods to assess primary and
secondary oxidative products. 3. Determination of Vitamin C in
fruit juices. 4. Estimation of synthetic Food color in sweets,
confectioneries and beverages. 5. Determination of Iron content in
foods. 6. Determination of Iodine content in iodized salt. 7.
Detection of Annatto color in table butter. 8. Determination of
Lead in spices powder. 9. Detection of added MSG in foods.

10. Detection of sulphur-di-oxide in foods. 11. Detection of
anti oxidant in foods. 12. Detection of certain emulsifiers and
stabilizers in foods.

TOTAL: 60 PERIODS
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IB 9351 CHEMICAL REACTION ENGINEERING L T P C 3 0 0 3 AIM To
understand kinetics of reaction and rate equations To understand
design principles of reactors. OBJECTIVES

To estimate kinetic parameter

To apply design equations.

UNIT I KINETICS OF HOMOGENEOUS REACTIONS 10 Principles of
Homogeneous reactions and rate equations-estimation of rate
constants using constant volume and constant pressure Batch
reactor-data for typical reactions Arrherius equation-Non
elementary reaction kinetics-Multiple reactions-yield Concepts.
UNIT II IDEAL REACTORS 8 Performance equations for single batch
reactor, ideal CSTR, ideal PFR-Application to design. UNIT III
MULTIPLE REACTORS & NON ISOTHERMAL REACTORS 8 Multiple reactor
systems selection of suitable reactor systems for multiple
reactions-recycle reactor-Principles in non isothermal reaction and
reactors. UNIT IV NON IDEAL FLOW & REACTORS 10 Non Ideal
reactors- Non Ideal Flow-Tracer experiments and application-TIS
model, Axial Dispersion model-for tubular reactors. Exchange volume
and By Pass and dead volume models for CSTRS.

UNIT V MULTIPHASE REACTIONS & REACTORS 9 Gas-Liquid
Reactions-kinetics-G-L reactor design Principles-Principle of
Catalysis-types of Catalytic reactors-Concept of effectiveness
factor in Catalytic reactions-G-L-S-reactors slurry reactor.

TOTAL : 45 PERIODS TEXT BOOKS 1. Levenspiel, Octave Chemical
Reaction Engineering, 3rd Edition, John Wiley & Sons,

1999. 2. Fogler, H.S. Elements of Chemical Reaction Engineering,
2nd Edition, Prentice Hall,

1999. 3. Richardson, J.E. and D.G. Peacock Coulson &
Richardsons Chemical Engineering,

Vol.3 (Chemical & Biochemical Reactors & Process
control) 3rd Edition, Butterworth Heinemann / Elsevier, 2006.

REFERENCES 1. Missen, R.W. etal., Chemical Reaction Engineering
and Kinetics, John Wiley, 1999. 2. Davis, Mark E and Robert J.
Davis Fundamentals of Chemical Reaction Engineering

McGraw Hill, 2005. 3. Harriot, Peter Chemical Reactor Design
Marcel Dekker, 2003. 4. Sila, Harry Chemical Process Engineering :
Design and Economics Marcel Dekker,

2003. 5. Nauman, E. Bruce Chemical Reactor Design, Optimization,
and Scaleup, McGraw

Hill, 2002.
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IB 9353 GENETIC ENGINEERING L T P C 3 0 0 3 UNIT I BASICS OF
RECOMBINANT DNA TECHNOLOGY 4 Role of genes within cells, genetic
elements that control gene expression, restriction and modifying
enzymes, safety guidelines of recombinant DNA research. UNIT II
CREATION OF RECOMBINANT MOLECULES 10 Restriction mapping, design of
linkers and adaptors. Characteristics of plasmid and phage vectors,
prokaryotic and eukaryotic expression vectors. Insect, Yeast and
Mammalian vectors. UNIT III CONSTRUCTION OF LIBRARIES 15
Construction of cDNA and genomic libraries. Screening of libraries
with DNA probes and with antisera. UNIT IV POLYMERASE CHAIN
REACTION 10 Inverse PCR, Nested PCR, Taqman assay, Molecular
beacons, RACE PCR, RAPD, site directed mutagenesis, methods of
nucleic acid sequencing- Sangers method, (Kunkels Method). UNIT V
APPLICATIONS OF RECOMBINANT DNA TECHNOLOGY 6 Cloning in plants, Ti
plasmid, and transgenic and knockout animals.

TOTAL : 45 PERIODS

TEXT BOOKS 1. Primrose, S.Twyman, R. Principles of Gene
Manipulation and Genomics 7th Edition,

Blackwell Publishing, 2006. 2. Brown, T.A. Gene Cloning &
DNA Analysis : An Introduction, 5th Edition, Blackwell

Publishing, 2006. 3. Watson, James., Molecular Biology of the
Gene 5ht Edition, Pearson Education,2004. 4. Glick, B.R. and J.J.
Pasternak Molecular Biotechnology : Principles and Applications
of

Recombinant DNA, 3rd Edition, ASM, 2003. REFERENCES 1.
Winnacker, Ernst L. From Genes to Clones : Introduction to Gene
Technology,

Panima, 2003. 2. Karp, Gerald. Cell and Molecular Biology :
Concepts and Experiments, 4 th Edition, John

Wiley & Sons, 2005. 3. Mc Pherson, M.J. and S.G. Moller PCR
Bios Scientific Publication, 2000. 4. Hughes, S. and Moody, PCR
Scion Publishing Ltd., 2007.

FT 9351 SEPARATIONS PROCESS L T P C 3 0 0 3 AIM To understand
the principles involved in separation methods.

OBJECTIVES

To understand Principles of separation methods used in the
process industry.

To appreciate different equipments developed for separation.
UNIT I SIZE REDUCTION 9 Characterisation of solid particles Mixing
of solids equipments storage of solids size reduction of solids
Crushing, grinding Cutting-Power requirements-equipments-size
enlargement.
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UNIT II FLUID SOLID SEPARATION 9 Separation of solids &
suspension from gas medium-screening- settling- Principles and
equipments-classification-clarification. UNIT III FILTRATION 9
Filtration Principles Equipments-Centrifugal filtration-Principles-
equipments Centrifugal separation of immiscible liquids. UNIT IV
MEMBRANE SEPARATION 9 Cross flow filtration- Membranes
Ultrafiltration-Microfiltration-Concentration Polarisation
-operation and equipments.

UNIT V DRYING & CRYSTALLISATION 9 Principles of Drying
Drying equipments Principles of Crystallisation- crystallization
equipments.

TOTAL : 45 PERIODS TEXT BOOKS 1. Geankoplis, C.J. Transport
Processes and Separation Process Principles, 4 th Edition,

Prentice Hall, 2003. 2. McCabe W.L., Smith J.C. Unit Operations
in Chemical Engineering, 7 th Edition,

McGraw Hill Int., 2001, REFERENCE 1. Richardson, J.E. etal.,
Coulson & Richardsons Chemical Engineering Vol.2 (Praticle

Technology & Separation Processes) 5th Edition, Butterworth
Heinemann / Elsevier, 2003.

FT 9352 FOOD PROCESSING AND PRESERVATON L T P C 3 0 0 3 AIM To
expose the students to the principles and different methods of food
processing and preservation. OBJECTIVES

To understand the principles of food processing and
preservation.

To understand the role of different methods the processing of
different foods and their impact on the shelf life, quality, and
other physical and sensory characteristics of foods.

To familiarize with the recent methods of minimal processing of
foods

To understand the materials and types of packaging for foods
UNIT I PRINCIPLES OF MASS AND ENERGY BALANCE 9 Transport phenomena
with respect to foods; Factors affecting heat and mass transfer;
Study of heat transfer and its application in the design of thermal
processes and freezing. Thermal processing; calculation of process
time temperature-schedules. UNIT II CANNING OF FOOD PRODUCTS 9
Newer methods of thermal processing; batch and continuous;
application of infra-red microwaves; ohmic heating; control of
water activity; preservation by concentration and dehydration;
osmotic methods. UNIT III DRYING PROCESS FOR TYPICAL FOODS 9 Rate
of drying for food products; design parameters of different type of
dryers; properties of air-water mixtures. Psychrometric chart,
freezing and cold storage. freeze concentration, dehydro-freezing,
freeze drying, IQF; calculation of refrigeration load, design of
freezers and cold storages.
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UNIT IV NON-THERMAL METHODS 9 Chemical preservatives,
preservation by ionizing radiations, ultrasonics, high pressure,
fermentation, curing, pickling, smoking, membrane technology.
Hurdle technology, UNIT V FOOD PACKAGING 9 Basic packaging
materials, types of packaging, packaging design, packaging for
different types of foods, retort pouch packing, costs of packaging
and recycling of materials. TOTAL : 45 PERIODS TEXT BOOKS 1.
Sivasankar, B. Food Processing and Preservation. Prentice Hall of
India, 2002. 2. Desrosier, N.W. and Desrosier, J.N. The Technology
of Food Preservation, 4th Edition,

CBS, 1987. 3. Khetarpaul, Neelam. Food Processing and
Preservation. Daya Publications, 2005 4. Singh, M.K. Food
Preservation Discovery Publishing, 2007. 5. Fellows, P.J. Food
Processing Technology : Principles and Practice. 2nd Edition, CRC
/

Wood Head Publishing, 2000. 6. Gopala Rao, Chandra. Essentials
of Food Process Engineering. B.S. Publications,

2006. REFERENCES 1. Rahman, M. Shafiur. Handbook of Food
Preservation. Marcel & Dekker, 2006. 2. Zeuthen, Peter and
Bogh-Sarensen, Leif. Food Preservation Techniques. CRC / Wood

Head Publishing, 2003. 3. Ranganna, S. Handbook of Canning and
Aseptic Packaging. Tata McGraw-Hill, 2000. GE9022 TOTAL QUALITY
MANAGEMENT L T P C

3 0 0 3 AIM To provide comprehensive knowledge about the
principles, practices, tools and techniques of Total quality
management. OBJECTIVES

To under the various principles, practices of TQM to achieve
quality

To learn the various statistical approaches for quality
control.

To understand the TQM tools for continuous process
improvement.

To learn the importance of ISO and Quality systems. UNIT I
INTRODUCTION 9 Introduction - Need for quality - Evolution of
quality - Definition of quality - Dimensions of manufacturing and
service quality - Basic concepts of TQM - Definition of TQM TQM
Framework - Contributions of Deming, Juran and Crosby Barriers to
TQM. UNIT II TQM PRINCIPLES 9 Leadership Strategic quality
planning, Quality statements - Customer focus Customer orientation,
Customer satisfaction, Customer complaints, Customer retention -
Employee involvement Motivation, Empowerment, Team and Teamwork,
Recognition and Reward, Performance appraisal - Continuous process
improvement PDSA cycle, 5s, Kaizen - Supplier partnership
Partnering, Supplier selection, Supplier Rating. UNIT III TQM TOOLS
& TECHNIQUES I 9 The seven traditional tools of quality New
management tools Six-sigma: Concepts, methodology, applications to
manufacturing, service sector including IT Bench marking Reason to
bench mark, Bench marking process FMEA Stages, Types.
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UNIT IV TQM TOOLS & TECHNIQUES II 9 Quality circles Quality
Function Deployment (QFD) Taguchi quality loss function TPM
Concepts, improvement needs Cost of Quality Performance measures.
UNIT V QUALITY SYSTEMS 9 Need for ISO 9000- ISO 9000-2000 Quality
System Elements, Documentation, Quality auditing- QS 9000 ISO 14000
Concepts, Requirements and Benefits Case studies of TQM
implementation in manufacturing and service sectors including
IT.

TOTAL: 45 PERIODS

TEXT BOOK 1. Dale H.Besterfiled, et at., Total Quality
Management, Pearson Education Asia,Third

Edition, Indian Reprint (2006). REFERENCES 1. James R. Evans and
William M. Lindsay, The Management and Control of Quality, 6 th

Edition, South-Western (Thomson Learning), 2005. 2. Oakland,
J.S. TQM Text with Cases, Butterworth Heinemann Ltd., Oxford,
3rd

Edition, 2003. 3. Suganthi,L and Anand Samuel, Total Quality
Management, Prentice Hall (India) Pvt.

Ltd.,2006. 4. Janakiraman,B and Gopal, R.K, Total Quality
Management Text and Cases, Prentice

Hall (India) Pvt. Ltd., 2006. GE 9371 COMMUNICATION SKILLS AND
SOFT SKILLS LAB L T P C 0 0 2 1
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