DRAFT SYLLABUS OF DIPLOMA ENGINEERING

( 3rd Semester to 6th Semester)

BRANCH: FOOD PROCESSING & TECHNOLOGY

Under

TRIPURA UNIVERSITY

(A Central University)

Suryamaninagar
FOOD PROCESSING TECHNOLOGY

	Sl.

No
	Theoretical Paper


	Sessional / practical paper

	
	1st half (50mark)
	2nd half (50

mark)
	Mark
	CPW
	Credit
	Name of Sessional / practical


	Mark
	CPW
	Credit



	i
	Fundamentals of Food & Agro Processing

(DFP-301)
	100
	4
	4
	Programming in C lab (DCS-304S)
	100
	4
	2

	ii
	Food Microbiology

(DFP-302)
	100
	4
	4
	Food Microbiology Lab

(DFP-305S)
	100
	4
	2

	iii
	Food Biochemistry
(DFP-303)
	100
	3
	3
	Food Engineering Drawing

(DFP-306S)
	100
	4
	2

	iv
	Technology of Food Preservation

(DFP-304)
	100
	3
	3
	Food Biochemistry & Nutrition Lab –I

(DFP-307S)
	100
	5
	2



	v
	
	
	
	
	Technology of Food Preservation lab

(DFP-308S)
	100
	4
	2



	vi
	
	
	
	
	Microbial Technology Lab I

(DFP-309S)
	
	4
	2

	
	
	400
	15
	14
	
	600
	25
	12




3rd Semester 
    







CPW = Contact Periods per Week
 4th Semester 
	Sl.

No
	Theoretical Paper


	Sessional / practical paper

	
	1st half (50mark)
	2nd half 

(50 mark)
	Mark
	CPW


	Credit
	Name of Sessional / Lab
	Mark
	CPW
	Credit

	i
	Mechanical Operations

(DFP-401)
	100
	4
	4
	Mechanical Operations lab

(DFP-405S)
	100
	4
	2

	ii
	Chemical Engineering Operation

(DFP-402)
	100
	3
	3
	Chemical Engineering Operation 
lab

(DFP-406S)
	100
	4
	2

	iii
	Food Legislation, Quality control & Packaging

(DFP-403)

	100
	4
	4
	Microbial Technology Lab II

(DFP-407S)
	100


	4
	2

	iv
	Waste Treatment Engineering

(DFP-404)
	100
	3
	3
	Food Biochemistry & Nutrition Lab  II

(DFP-408S)


	100
	5
	2



	v
	
	
	
	
	Communication skills (job) Lab

(DHU-400S)

	100
	4
	2



	Vi
	
	
	
	
	 CAD Lab

(DFP-409S)
	100
	4
	2



	
	
	400
	14
	14
	
	600
	25
	12




Total marks:  2000 @ 1000 per semester, Number of Contact periods: 39 per week, Total Credit: 52 @ 26 per semester
Student should under go Industrial training for at least 3-4 week duration, corresponding grade for 
2 credit (as received from industry) will be reflected on   5th semester   grade card.
5th Semester
	Sl.

No
	Theoretical Paper
	Sessional / practical paper



	
	1st half (50mark)
	2nd half (50 mark)
	Mark
	CPW
	Credit
	Name of  Sessional / Lab


	Mark
	CPW
	Credit

	i
	Industrial Management

(DHU-501)
	Entrepreneurship Development

(DHU-501)
	100
	4
	4
	Food & consumer Studies

(DFP-504S)
	100
	4
	2

	ii
	Technology of Food I

(DFP-501)
	100
	4
	4
	Food Processing & Quality control Lab I

(DFP-505S)
	100
	5
	2

	iii.
	Technology of Food II

(DFP-502)
	100
	3+1T
	3
	Food Analysis Lab

(DFP-506S)
	100
	4
	2

	iv
	Technology of Food III

(DFP-503)
	100
	3+1T
	3
	Fruit & Vegetable Processing Technology lab

(DFP-507S)
	100
	4
	2

	v
	
	
	
	
	Project I

(DFP-508S)
	100
	5
	2

	vi.
	
	
	
	
	Industrial Training

(DIT-500S)


	100
	-
	2

	
	
	400
	16
	14
	
	600
	22
	12




6th semester
	Sl.

No
	Theoretical Paper


	Sessional / practical paper

	
	1st half 

(50mark)
	2nd half 

(50 mark)
	Mark
	CPW


	Credit
	Name of Sessional / practical
	Mark
	CPW
	Credit

	i
	Professional ethics & values 

And  Optimization technique

HU601


	100
	4
	4
	Project II

(DFP-604S)


	200
	10
	2



	ii
	Applied Nutrition
(DFP-601)
	100
	3
	3
	Food Processing & Quality control Lab II

(DFP-605S)
	100
	5
	2

	iii
	Process

Instrumentation & Control

(DFP-602)


	100
	4
	4
	Process Instrumentation & Control lab

(DFP-606S)
	100
	4
	4

	iv
	Elective
1) Bakery & confectionary technology 
(dfp-603/1)

2) Food Bio-Technology
(DFP-603/2)

	100
	3
	3
	Elective Lab
1) Bakery &Confectionary Technology Laboratory
(DFP-607S/1)

2) Food Bio-Technology Laboratory

(DFP-607S/2)


	100
	3
	2



	v
	
	
	
	
	Generic Skill

(DFP-608S)


	50
	2
	1

	vi
	
	
	
	
	Final Viva

(DFP-608S)
	50
	-
	1

	
	
	
	
	
	
	
	
	

	
	Total
	
	14
	14
	
	
	24
	12


Total marks:  2000 @ 1000 per semester, Number of Contact periods: 38 per week, Total Credit: 52 @ 26 per semester
3rd  Semester
                            Fundamentals of Food & Agro Processing

(DFP-301) Total Marks: 100, CPW: 4, Credit: 4
                             D E T A I L   C O U R S E   C O N T E N T

Group A          (1st half)








Physical Chemistry

  
  


 

Avogadro’s Hypothesis and concept of mole, mole fraction, relation of density with mole, standard pressure and temperature in different units.

Property of Gas – Theory of random motion (no derivation required), ideal gas law, ideal gas constant, Dalton’s law, partial pressure and volume, simple problems

Property of Liquid – properties of solution, colloids, emulsions, solubility, viscosity

Chemical Bonding – ionic and covalent bond, bond energy, H-bond, pi bond, Vander Walls force, steric hindrance, tetrahedral structure.

Chemical equilibrium – reversible and irreversible reaction with examples, Active mass, law of mass action, equilibrium constants and their interrelationship (KP, KC, KX) (no problems)

Chemical kinetics – reaction velocity, rate constant, molecularity, order of reaction, first order kinetics, example of second and third order reactions. (No problems)

Organic Chemistry 





 

Property of alkane, alkene, alcohol, aldehyde, ketone and acid (aliphatic)

Chemical reactions of aliphatic compounds like step up, step down, aldol, redox reaction, polymerisation.

Aromatic compounds – resonating structure, properties of benzene, toluene nitro compounds, aniline, benzoic acid, diazonium compounds
Group B           (2nd half)







Dimensional Analysis 





   

       Unit conversion, stoichiometric principles, homogeneous equation and examples,    

       dimensionless groups, dimensional analysis by Raleigh method

Humidity & Saturation 







Concept of vapour pressure, humidity, relative humidity, due point

Partial & relative saturation and their relationship

Wet and dry bulb thermometry and simple problems

Graphical Solution 






        Use of log-log, semi log, triangular diagram

Material & Energy Balance 






Concept, steps involved, recycle, by pass and purge reaction

Material balance calculation with or without chemical reaction forestage wise and continuous process.

Concept of energy, enthalpy of reaction, energy associated with flow & non-flow process.

Steps involved in energy balance calculation

Thermochemistry – heat of reaction, formation and combustion and simple problems.

Agronomy
       Selection of raw material for food processing

Environmental & soil condition for development of various agriculture & horticulture commodities

Organic food and use

Food borne diseases and method of prevention

Phyto-sanitary conditions

Fertilizers used and hazards

R E F E R E N C E   B O O K

1. Chemical Process Principles – Part 1 / Hougen O.A. & Watson K.M. / Asia Publishing House

2. Introduction to Chemical Engineering / Ghosal, Sanyal & Dutta / Tata McGraw-Hill

3. Fuels and Combustion / B.K. Sharma / Orient Longman, New Delhi

4. Unit Operations in Chemical Engineering / McCabe & Smith / Tata McGraw-Hill

5. Elements of Chemistry Part I & II / Maity & Ganguly / Publishing Syndicate

6. Physical Chemistry / P.C. Rakshit / Sarat Book House

7. Organic Chemistry / Finer / ELBS

8. Text book of Organic Chemistry / Bahl & Bahl / S. Chand & Co., New Delhi

9. Industrial Chemistry / B.K. Sharma / Goel Publishing House

10. Basic Principles & Calculation in Chemical Engg. / D.M. Himmelblau / Prentice Hall of India, N. Delhi

Food Microbiology

(DFP-302) Total Marks: 100, CPW: 4, Credit: 4 

                             D E T A I L   C O U R S E   C O N T E N T

G R O U P A              (1st half)






      

Study of microscope 





   

Classification, comparative study of microscopes, sketch of virus, bacteria, plant and animal cell.

Staining technique 





   

Simple and gram, dyes, staining steps, mode of action of dyes

Bacterial Kingdom 





 

Classification with examples, morphology study (size, shape, arrangement, flagella, capsule, cell wall), bacterial growth & nutrition (Normal growth cycle, steady state growth, synchronous growth, growth parameter, aerobic and anaerobic bacterial energy synthesis)

G R O U P   B      (2nd  half)





        

Culture Media 








Classification, preparation of media by serial dilution, pure culture, bacterial count by direct and indirect method, pour plate method of isolation, nitrogen fixation

Disinfections 






 

Pasteurisation, sterilization, arnoldization, effect of temperature, TDT, lethal rate, inhibition by chemical method using phenol, minerals, alcohol, halogen and dyes, inhibition of bacteria by using UV light desiccation, osmotic pressure.

Microbiology of food and hygiene concepts 


 

Food borne diseases, control of microbes, advantage of fermentation, microbiology of fish, meat, poultry, milk, fruits and vegetables, fumigation and sanitization

Genetics and plant tissue culture 





R E F E R E N C E   B O O K

1. Microbiology / Pelczar & Chang

2. Food Microbiology / Fraizer & Foster / Burgess Publisher

3. Industrial Microbiology / Prescott & Dunn

4. Food Microbiology / M.R. Adams & M.O. Moss / New age International

5. Laboratory Manual of Food Microbiology / Fraizer & Foster

6. Microbiology / S.K. Purohit

7. Bacteriology / S. J. Salle

8. Practical Food Microbiology & Technology / H. H. Weoser & W. J. Mountney / AVI
Food biochemistry

(DFP-303) Total Marks: 100, CPW: 3, Credit: 3
                              D E T A I L   C O U R S E   C O N T E N T

G R O U P  A                    (1st half)






      

Carbohydrate 






 

General formula, structure of mono saccharides, properties (reaction with hydrazine, NH2OH, oxidation, reduction, ring formation), estimation of reducing and non reducing sugar, starch, pectin, glycogen, agar, gram Arabic, gelatinisation, caramelization, crystallization of starch / sugar, retro gradation

Lipid 









Properties, classification, PUFA, hydrogenation, winterisation, chemical constants, lecithin, cholesterol

Protein 







 

Classification of amino acid, physical & chemical properties of protein (reaction due to carboxyl & amino group), peptide bond, structure of protein (primary, secondary and tertiary), protein denaturation, estimation of protein estimation of protein by column and paper chromatography.

G R O U P – B                             (2nd  half)





      

Water in Food 






   

Pigments & Flavouring Agents 



    


Chlorophyll, xanthophylls, anthocyanin, anthoxanthin, tannin, carotenoids, myoglobin (property, functions, stability), synthetic colour, permitted and non-permitted colour

Food Additives
 







Definition, examples, use and property of — Preservatives – Emulsifying Agent – Food Additives – Antioxidant

Enzymes 







 

Definition, classification, function of coenzyme, effect of temperature pH, concentration, substrate concentration on enzyme activity, specificity of enzyme, enzyme inhibition, kinetics of enzyme, mechanism of enzyme activity, activity of iso-enzyme.

R E F E R E N C E   B O O K 

1. Principles of Biochemistry / Albert L. Leninger / CBS Publishers & Distributors, New Delhi

2. Biochemistry Laboratory Techniques / Sterling Chaykin / Wiley Eastern Pvt. Ltd.

3. Foods Facts & Principles / N. Shakuntala Manay & M. Shadaksharaswamy / New Age International

4. Food Science / N.N. Potter

5. Food Chemistry / L. H. Meyer

6. Food Analysis & Practice / Y. Pamaranz / AVI

7. Text Book of Biochemistry / Webb, Todd, Mason

8. Food Analysis / Pearson

9. Food Science / B. Srilaxmi / New Age international

10. Principles of Food Science / Karek & L.M. Delker

11. Food Analysis / Rangana

12. Food Analysis / R. Lees / C.R.C Press Ltd.

Technology of Food Preservation
(DFP-304) Total Marks: 100, CPW: 3, Credit: 3
D E T A I L   C O U R S E   C O N T E N T

G R O U P  A                                    (1st half )






       

Canning 









    

General Canning technique

Can lacquer, can filling solution, Can construction, mechanical defects

Effect of temperature, pH, altitude on canning of various food

Evaluation of process time by graphical (Bigelow method) and formula method

Can defects, aseptic canning
Drying











Concept of drying, drying kinetics (no problem required)

Different type of driers – solar, tray, spray, fluidised bed drying, tunnel drier, drum drier (working principles with schematic diagram only)

Concept of critical moisture, equilibrium moisture content

Concept of evaporation and evaporation equipments

Concept osmotic dehydration, CA MA storage of fruits and vegetables
Refrigeration & Freeze Drying




       Different phases of freeze drying, Time-temperature relation 

Quality aspect of freeze dried food product, TTT, PPP

Types of refrigerant & use

Types of freezer – plate, blast, vacuum, immersion, cryogenic freezing (principles, schematic diagram & use only)

Working principles of refrigerated van, wagon and cold storage and their use
G R O U P – B 
(2nd half)







       

Preservation by Fermentation







Introduction to fermentation (general view)

Different fermented food & their quality aspect

Factors effecting fermentation

Intermediate moisture food
Food Irradiation







        Principles, measurement unit 

Different food product
R E F E R E N C E   B O O K S

1. Food Process Engineering / D.R. Heldman & R.P. Singh / AVI

2. Food Processing and Preservation / G. Subbulakhsmi & S.A. Uddipi / New Age International

3. Elements of Food Engineering / J.C. Harper / AVI

4. The Technology of Food preservation / N.W Desrosier / AVI

5. Laboratory manual for Food Canners & Processors 2 vols. / NCA / AVI

6. Principles of Food Science Vol 2 / Karek & Luno Marcel Delker 

7. Food Science & Technology / Magnus Pyke / John Murray, London

8. Food Science / B. Srilaxmi / New Age International

9. Foods Facts and Principles / N. Shakuntala Manay & M. Shadaksharaswamy / New age International

10. Fundamentals of Food Engineering / S.E Charm / AVI

11. Processing of Fruits & Vegetables / Giridharilal & Siddappa / ICAR

12. Fundamentals of Food Processing Operations / J.L. Heid & M.A Joslyn / AVI

Programming in C lab

(DCS-304S) Total Marks: 100, CPW: 2, Credit: 4
D E T A I L   C O U R S E   C O N T E N T

Basic of C Programming 






           

To execute a sample C program to study the basic structure of C program.

To be familiar with keywords and identifiers through some program.

To apply constant, variables and different types of data types.

Operators and Expressions 





          

To write program using Arithmetic, Relational, Logical and Assignment operators.

To write program to implement increment & decrement operators and to find the greatest between two numbers using conditional operator.

To evaluate an expression to study operator precedence and associativity and to write a program using casting a value.

Decision Making 










To use formatted scanf( ) and printf( ) functions for different types of data.

To find the roots of a quadratic equation. Find the greatest of three numbers using IF – ELSE and IF –ELSE – IF statements.

To test whether the given character is vowel or not, using nested if – else statement and Switch-case statement.

To find sum of first n natural number using ‘GOTO’ statement.

To find the sum of all Fibonacci numbers in between 1 to n using ‘for’ loop.

To find G.C.D and L.C.M of two numbers using ‘WHILE’ loop.

To find the sum of the digits of an integer using DO – WHILE loop structure.

To solve other problems for the implementation of different loop structure.

Arrays 










To write a program to accept 10 numbers, store them in a single dimensional array and to make the average of the numbers.

To make an array of n elements and sort them and to write a program to check whether an input number is palindrome or not.

To write a program to accept a string and to count the no of vowels present in this string.

To write programs on matrix operation (addition, subtraction & multiplication).

To write some programs to utilize different string handling functions and to create an array to store the names of 10 students arranging them alphabetically.

User Defined Functions 








To write a program to find the sum of the digits of a given number using function.

To write program using functions:

with no argument and no return value;

with argument and no return value;

with argument and return value.

To find out the factorial of a given number using recursive function.

To write a program that uses a function to sort an array of integers.

To write programs to illustrate auto variable, external variable, static variable and register variable.

Pointers 










To write a program to access variables using pointer.

To write a program to assign the address of an integer array to a pointer variable ‘p’ and add all the array elements through ‘p’.

To write programs to explain parameter passing ‘by reference ‘and ‘by value’.

Structure 









To write a program to define and assign values to structure members.

To write program to explain structure with arrays.

To define and assign values to ‘Union’ members.

File Handling 









To write to and read from a sequential access file (use character type data).

To create an integer data file, to read this file and to write all odd numbers to a new file.

To write program to use different functions used in file handling.

To make a random access to a file.
Food Microbiology Lab

(DFP-305S) Total Marks: 100, CPW: 4, Credit: 2
D E T A I L   C O U R S E   C O N T E N T

1. To study microscope, staining of bacteria and morphological study.

2. To prepare nutrient broth and media with agar, special culture media preparation for moulds and Lactic acid bacteria.

3. To plate by pour plate method.

4. To determine the thermal death point of bacteria.

5. To detect coliform bacteria and to perform bacteriological examination of milk and water

Food Engineering Drawing

(DFP-306S) Total Marks: 100, CPW: 4, Credit: 2
                                  D E T A I L   C O U R S E   C O N T E N T

1. Drawing of IS standard hexagonal and square bolts, nuts, rivets, riveted joints (sectional view).

2. Pipe, flange joints, rectangular tee joints, bend joint.

3. Shaft coupling, knuckle joint, cotter joint, flange coupling.
4. Sketching and drawing of simple machine parts – split pulley, stop pulley, stop valve piston, stuffing box.

5. Free hand sketches of storage vessels, pressure vessels, heat exchanger, evaporator, dryer.

R E F E R E N CE   B O O K

1. Pal & Bhattacharya / Mechanical Engineering Drawing / Arnold Associates

2. A Text Book of Machine Drawing / R.B. Gupta / Satya Prakashani

3. N.D. Bhatt / Fundamentals of Engineering Drawing / Charotar publications

Food Biochemistry & Nutrition Lab I

(DFP-307S) Total Marks: 100, CPW: 5, Credit: 2
                           D E T A I L   C O U R S E   C O N T E N T     

1. To determine protein and non-protein nitrogen of food.

2. To determine reducing sugar and non-reducing sugar.

3. To estimate iodine value, acid value, saponification value, Reichert Missiel number of fats and oils.

4. To estimate the moisture content in food

Technology of Food Preservation lab

(DFP-308S) Total Marks: 100, CPW: 4, Credit: 2
                                   D E T A I L   C O U R S E   C O N T E N T
1. To undertake pasteurisation and homogenisation of milk.

2. To prepare canned peas, potato etc.

3. To prepare fermented food.

4. To dry vegetables, potato and fruits – tray and fluidised bed drying.

5. To dry fish, meat etc.
Microbial Technology Lab I

(DFP-309S) Total Marks: 100, CPW: 4, Credit: 2
                 D E T A I L   C O U R S E   C O N T E N T     

1. Fermentative production of alcohol from sucrose, rice starch.

2. Preparation of Baker’s Yeast.

3. Fermentative production of Citric acid.

 4th Semester 
                                                Mechanical Operations

(DFP-401) Total Marks: 100, CPW: 4, Credit: 4
                                 D E T A I L   C O U R S E   C O N T E N T
G R O U P  A 
(1st half )




      

Pump  









   

Classification – Performance – Selection – Specification – Industrial application — Compressors & Blowers — Head developed by pump — Cavitations — NPSH — Special effect pumps – Positive displacement pump – Centrifugal pump

Size Reduction  








 

Crushing & grinding — Laws of crushing — Close circuit & open circuit — Dry & wet, free & choke grinding (simple problems) — Working principle of jaw crusher — Roll crusher — Hammer mill — Ball mill

Size Enlargement Operation  






   

Granulation — Flocculation — extrusion
Mechanical Separation Operations  





   
Sampling — Screening (simple problems) — Elutriation — Froth Flotation — Jigging — Heavy media separation

G R O U P  B                 (2nd half)








        
Particulate Separating Equipment  





   
Cyclone Separator — Bag Filter — Electrostatic Precipitator — Electromagnetic Separator: Principle, Description, and Application
Filtration & Washing  







   
Constant Rate & Constant Pressure Filtration — Batch & Continuous Filtration equipment (principle, description, application) — Filter Aids — Simple problems
Fundamentals of Mixing & Mixing Equipment  




   
Types of impellers used in stirred tank — Study of power consumption of mixers — Dimensional analysis of power consumption — Construction and working of stirred tank mixer & sigma mixer
Different Types of Transportation Equipments 




       
Belt Conveyor — Apron Conveyor — Bucket Elevator — Screw Conveyor — Pneumatic Conveyor
Storage & Handling of Solids 


    
   
Silos and Bins.

R E F E R E N C E   B O O K S

1. Unit operations of Chemical Engineering, 4th ed. / McCabe and Smith / McGraw-Hill Book Co. Ltd., New York and Kogakusha Co. Ltd., Tokyo

2. Introduction to Chemical Engineering / Badger & Banchero / McGraw-Hill Book Co. Ltd., New York and Kogakusha Co. Ltd., Tokyo

3. Introduction to Chemical Engineering / Ghosal, Sanyal and Dutta / Tata McGraw Hill, New Delhi

4. Chemical Engineering, Vol. 2 & 5 / Coulson & Richardson / Pergamon Press, Oxford

5. Principles of Unit Operations, 2nd ed. / Foust & others / John Wiley & Sons Inc., London

Chemical Engineering Operation

(DFP-402) Total Marks: 100, CPW: 3, Credit: 3
                                  D E T A I L   C O U R S E   C O N T E N T

Group A                                      (1st half)
Heat Transfer







           

Classification of Heat transfer process

Simple problems on conduction through circular & straight bodies

Fourier’s law

Convection 

Concept on film, film co-efficient (derivation not required)

Basic concept of individual & overall heat transfer co-efficient

Concept of log means temperature difference (derivation not required)

Parallel & counter flow, general description of tubular heater, liquid to liquid heat exchanger.

Elementary of radiation, Stefan’s law
Group B                           ( 2nd half)
Mass Transfer 







           

Distillation – types of equipments, bubble cap, sieve plate, enthalpy composition & boiling point diagram, material & energy balance, concept of flux ratio, azeotrope, flash distillation (no problem required)

Theory of absorption – equipment, packed column construction, packing material, elementary principles of absorption, pressure drop through packed column.

Principles of crystallization, equipment 

Fundamental theory of solid – liquid, liquid – liquid extraction, types of equipments.
Flow of Fluids







           

Introduction to properties of different type of fluid flow & mechanism

Streamline & turbulent flow, viscous flow

Reynold’s no & critical velocity 

Friction losses in pipe – Bernoulli’s equation

Fanning’s equation, enlargement & contraction losses in fittings 

Measurement of flow rate, Orifice meter, Venturimeter, Rotameter, Pitot tube (principles only, no derivation required)
R E F E R E N C E   B O O K S

1.  
Unit Operations in Chemical Engineering / McCabe Smith / Tata McGraw-Hill

2.  
Introduction to Chemical Engineering / Badger & Banchero / Tata McGraw-Hill

3.  
Unit Operation in chemical Engineering / Brown / CBS Publications

4.  
Chemical Engineering Vol. 1 / Coulson & Richardson

5.  
Fundamentals of Engineering Heat & Mass Transfer (SI Units) / R.C. Sachdeva / New Age International

6.  
Mass Transfer Operation / Treybal / Tata McGraw-Hill

7.  
Fluid Mechanics / B.S Kapoor / New Age International

8.  
Chemical Process principles Vol. 2 / Hougen & Watson / Asia Publication

Food Legislation, Quality control & packaging

(DFP-403) Total Marks: 100, CPW: 4, Credit: 4
D E T A I L   C O U R S E   C O N T E N T

GROUP A                  (1st half)
Sensory Evaluation 





           

Food Sensory Characteristics, Sensory evaluation of food by subjective method- Difference tests, Sensitivity test, Rating test, Objective method- colour (Theory of spectrophotometer & colorimeter, selection of filter, Colour measurement by CIE system (principle only), Colour specification), viscosity & texture (Fluid behaviour-Newtonian and Non-Newtonian fluid characteristics, Plastic behaviour of liquid food, Brookfield Viscometer (Principle), Rheological properties of fruit juice and concentrate, Different textural attributes of food, Texture measurement instruments and unit of measurement, Instron testing machine).

GROUP B                           (2nd half)
Food Legislation & Quality Control 



           

Different food adulterants, Toxin, Introduction to ISO 9000 & IS 14000 series, PFA, MPO, BIS, Codex Alimentaries & FPO rules, HACCP- principles and application, Principle of statistical quality control.

Food Packaging 



           

           

Packaging requirement of food, different packaging materials and their properties and advantages and disadvantages, theory of can corrosion, can lacquer, can defects. 

R E F E R E N C E   B O O K

Handbook of analysis & quality control of fruits and vegetables / Rangana / Tata McGraw Hills
Waste treatment Engineering

(DFP-404) Total Marks: 100, CPW: 3, Credit: 3
                    D E T A I L   C O U R S E   C O N T E N T
G R O U P  A 
(1st half)
Introduction to Waste Treatment  






Concept of environmental pollution, ecology of nature

Waste Treatment Parameters  







Concept of suspended solids, volatile suspended solids, MLVSS, BOD, COD, Dissolve oxygen, Analytical determination of BOD, COD and DO, Mathematical model for BOD, BOD curve
G R O U P  B         
(2nd half)







        
Biological & Chemical Treatment of Waste




                 

Physical Treatment- Theory of discrete settling, Ideal sedimentation tank concept, mathematical problem based on ideal sedimentation tank design

Principles of aerobic and anaerobic digestion of waste water, comparative study, biochemical consideration in both process, Design procedure for aerobic digester of sludge (batch and continuous type), mathematical problem, Design aspect of anaerobic digestion.

Activated sludge process and design aspect, advantage

Rotating biological contractors and its advantage and disadvantage (No design model)

Aerated lagoon – principle, application, advantage, residence time in aerated lagoon, brief discussion on stabilization pond

Trickling filter (only principle, application, advantage)

Treatment & Disposal of Sludge  





 

 Thickening of sludge – introduction, advantage, Edde’s & Eckenfelder’s equation and its explanation only.
 Dewatering of sludge- vacuum filtration (principle, filter operation), Sand bed drying (mechanism)
 Sludge disposal- land, incineration
R E F E R E N C E   B O O K S

1. Waste treatment engineering / H.J. Hammer

2. Waste treatment / Eddy & Metcafe

3. Concept of Ecology / Kormondy / PHI, New Delhi

4. Fundamental of Ecology / Odum

5. Environmental Science / J. Turk & A. Turk

6. Human Rights – A Source Book Eds. / R. Dev & S. Das / NCERT

7. Environmental Pollution / Dix Pollution Control Acts, Rules and Notification /    

     Central Pollution Control Board, New Delhi
                                       Mechanical Operations lab

(DFP-405S) Total Marks: 100, CPW: 4, Credit: 2
                               D E T A I L   C O U R S E   C O N T E N T

1. To determine crushing efficiency of a Roll crusher and Jaw crusher.

2. To study the screen analysis and determine average particle size of solid particles in a ROTAP type sieve shaker.

3. To study the grinding characteristics of a Ball mill and determine its critical speed.

4. To study the filtration characteristics of a slurry in a filter press.

5. To study the solid-liquid separation characteristics in a centrifuge.

6. To study the solid-liquid mixing characteristics in a sigma mixer.

7. To determine the screening characteristics in a vibratory screen.

8. To determine the sedimentation characteristics in a sedimentation apparatus.

9. To determine the conveying capacity of a rubber belt conveyer.

10. To study the filtration characteristics in a vacuum filtration apparatus with Buckner funnel.

11. To demonstrate centrifugal pump and gear pump.

12. To study the solid-solid separation in a froth-floatation cell.

13. To prepare pipeline layout of mechanical operations lab.

14. To study the fluidisation characteristics of sand in a fluidisation apparatus.
Chemical Engineering Operations lab

(DFP-406S) Total Marks: 100, CPW: 4, Credit: 2
                            D E T A I L   C O U R S E   C O N T E N T

1. To study different types of pressure gauges, manometer and valve.

2. To calibrate orifice meter and to find out the orifice coefficient.

3. To calibrate rotometer and to determine flow of fluid through rotometer.

4. To determine the efficiency of centrifugal pump.

5. To undertake screen analysis of crushed product.

6. To determine the rate of filtration under different pressure.

7. To determine the flow of fluid through venturimeter.

Food Biochemistry & Nutrition Lab II

(DFP-408S) Total Marks: 100, CPW: 5, Credit: 2
1. To estimate the quantity of ascorbic acid, thiamine, Riboflavin, Vitamin A in food sample.

2. To estimate the quantity of iron, phosphorous, copper, lead & arsenic in food sample.

3. To estimate the quantity of amino acid, carotenoids & chlorophyll by paper and column chromatography method.

4. To estimate the quantity of enzyme activity.

5. To study the effect of temperature, pH and substrate concentration on enzyme activity.

Communication skills (job) Lab

(DHU-400S) Total Marks: 100, CPW: 4, Credit: 2
D E T A I L   C O U R S E   C O N T E N T
Looking for a Job 








Identifying Sources — Skimming Newspapers for Information 
Job Interviews * 







 
Preparing for an interview — Responding Appropriately — Group Discussions — Using Language Effectively for Interaction

* Mock interviews are to be arranged and to be conducted by any suitable person.

At the Workplace 







Communicating using the telephone 

T E A C H I N G   I N S T R U C T I O N S

There should be no difference between the teaching methodology of the lecture classes of the subject COMMUNICATION SKILLS (JOB) and those of the Sessional classes of the subject COMMUNICATION SKILLS (JOB) LAB, since all the modules are practical oriented.

Things to be followed by the polytechnics for effective teaching of the subject:
(a) L R U C Rooms are to be used for the classes;
(b) English newspapers be made available on a regular basis to the students;

(c) samples of different Application Forms be available the students.
T E X T   B O O K

ENGLISH SKILLS for Technical Students – TEACHERS’ HANDBOOK / West Bengal State Council of Technical Education in collaboration with THE BRITISH COUNCIL / Orient Longman

CAD Lab

(DFP-409S) Total Marks: 100, CPW: 4, Credit: 2 
Introduction                                                                                                                                                                                                               

Computers in industrial manufacturing

Definition of CAD & CAM, Product cycle

Automation & CAD/ CAM

Fundamentals of Cad                                                                                       
Introduction

Conventional design process

Computer aided design process (Geometric Modelling, Engineering analysis, Design review & Evaluation, Automated Drafting), 

Benefits of CAD in engineering industry

Hardware in Cad                                                                                                  
Function of CAD workstation

Component of CAD workstation

Comparative study of various types of graphics terminal considering image generation techniques

Colour & animation capability

Use of input devices (keyboard, joystick, thumbwheels, light pen, electronic tablet/pen, digitizers)

Use of output devices (plotter, printer)

Function of CPU (functions in the context of CAD)

Types & purpose of storage devices 

Computer Graphics Software                                                            
      General feature of computer graphic software

      Software configuration of a graphic system

      Function of a graphic package

      Three dimensional models (wire- frame model, solid model & comparison)

5th Semester
Industrial Management

(DHU-501) 1st half, Total Marks: 50, CPW: 2, Credit: 2
GROUP A            (1st half)
Introduction to Management Science 






Principles & functions of management — Contributions of F.W. Taylor, Henry Fayol, Max Weber in development of the theories of management science.

Organisational Behaviour 








Objectives — Brief introduction to: Motivation– Perception – Leadership & Leadership Styles – Communication – Team Building – Work Culture.

Human Resources Management 

Scope & Functions – Human Resources Planning – Selection & Recruitment – Training & Development – Performance Appraisal.
GROUP B              (2nd half)
Production & material Management 






  

Production Planning: Routing – Loading – Scheduling — Production Control: Expediting – Dispatching — Materials Handling Inventory Management Inventory Management —Productivity — Quality Management: Tools & Techniques – Quality Management System.
Financial Management 








Financial Ratios — Elements of Costing — Auditing

Marketing & Sales Management 






Marketing of products & Services — Advertising & Sales Promotion — Consumer Behaviour
R E F E R E N C E   B O O K S

Essentials of Management / Kontz / McGraw-Hill of India

Organization & Behaviour / M. Banerjee / Allied Publishers

Human Behaviour at Work: Organizational Behaviour / Keith Davis & Newstrom / McGraw-Hill of India

Human Resources Management / Mirza Saiyatain / Tata McGraw-Hill

Production Management & Control / Nikhil Bharat / U.N. Dhar & Co.

Production Management / Keith Lockyer / ELBS

Marketing Management / Philip Kolter / Prentice Hall of India

Lectures on Management Accounting / Dr. B.K. Basu / Basusri Bookstall, Kolkata

An Insight into Auditing: A Multi-dimensional Approach / Dr. B.K. Basu / Basusri Bookstall, Kolkata

Business Strategies, Financial Management & Management Accounting / S.K. Poddar / The Association of Engineers (India)

Entrepreneurship Development

(DHU-501) 2nd half, Total Marks: 50, CPW: 2, Credit: 2 
Definition of entrepreneurship, Characteristics of entrepreneurship, Factors influencing entrepreneurship, Types and Functions of Entrepreneurs. 

Need for promotion of entrepreneurship, Entrepreneurial Environment, Govt. policies for setting-up new small enterprises. 

Planning a SSI                                                                                                                            

What is planning, Types of planning, Importance of planning, Steps in planning. Steps for starting a small enterprise. , Commercial Banks and Financial Institutions.

Problems of Small Industries






 
Power shortages, Project planning, Finance, Raw materials, Production constraints, Marketing. , Personal constraints, Regulation, Entrepreneurial Motivation Training, Motivating factors of Entrepreneurs, Achievement Motivation, Institutions assisting entrepreneurs.

R E F E R E N C E   B O O K S

Starting your own business, A step-by-step Blue print for the first-time Entrepreneur – Stephen C. Harper, McGraw-Hill

Harward Business Review on Entrepreneurship – Harward Business School Press.

Entrepreneurship Development in small scale – proceedings of National Seminar, DCSSI, New Delhi – Patel, V.G.

Entrepreneurship: Strategies & Resources – Abrams Grant Pass. Oregon: Oasis press.

The Business Planning Guide – David H Bangs, Upstart Publishing Company in Chicago. 

Entrepreneurship Development in India – Dr. C.B. Gupta, Dr. N.P. Srinivasan, Sultan Chand & Sons. 

Entrepreneurship – Madhurima Lall and Shikha Sahai, Excel Books
Technology of Food I

(DFP-501) Total Marks: 100, CPW: 4, Credit: 4 
                              D E T A I L   C O U R S E   C O N T E N T

GROUP   A 
(1st half)






     

INTRODUCTION TO CEREALS





  
  


Proximate composition of cereals, different cereals, general physiochemical structure of cereals, Storage of cereals, infestation control and use of pesticides, Toxic factors in cereals

CEREALS PROCESSING 







  

Drying of cereals – solar, Ultra high temp. Drying, Ultra low temp. Drying, Milling of rice & wheat, Parboiling of rice, Classification of wheat, flour; difference between atta, suji & flour.

CEREAL PRODUCTS




    
    

  

Different rice products- fermented rice products, aromatic rice, rice flakes, puffed rice; Dough formation and gluten structure, leavening agent, dough raising capacity, Different wheat products- flour, bread & biscuits manufacture only. 

GROUP B
(2nd half)






       

INTRODUCTION TO FATS & OILS 








General chemistry of fats & oils, Quality standard of edible oils and fats, fat rancidity, analytical methods of characterization, detection of adulteration in edible oil.

FATS & OILS PROCESSING 





               

Extraction, refining & clarification of edible oils, processing of rice bran oil, preparation of protein concentrate from mustard and coconut seed
PREPARATION OF FATS & OILS BASED PRODUCTS




 

Animal fat- butter, lard, margarine; vanaspati, preparation of salad oil (winterisation), mayonnaise, preparation of shortening agents.

R E F E R E N C E   B O O K S

1. Foods Facts & Principles / N. Shakuntala Manay & M. Shadaksharaswamy / New Age International

2. Cereal Technology/Dey & Chakraborty

3. Drying & storage of grains and oilseeds/ D.B. Brooker

4. Food Analysis & Practice / Y. Pamaranz / AVI

5. Chemistry & Technology of Cereals foods

6. Food Science / B. Srilaxmi / New Age international

7. Principles of Food Science / Karek & L.M. Delker

8. Oils technology/ Bailey Oleis

9. Food Analysis / R. Lees / C.R.C Press Ltd.

Technology of Food II
(DFP-502)Total Marks: 100, CPW: 3, Credit: 3+1T
D E T A I L   C O U R S E   C O N T E N T

G R O U P    A

(1ST half)






   

FISH 









Proximate composition & classification of fish, Different spoilage & quality assessment, Effect of catching & handling on fish quality, Preservation of fish by canning, freezing & drying; Smoking & curing of fish, Manufacture of fish protein concentrates, fish oil, fish paste & fish sauce, IQF prawn, fermented fish product

MEAT 








    


Meat composition, Meat protein, Factors those affect the colour changes in meat, Classification of poultry meat, Processing of poultry meat, Meat sausage processing ingredients and their role, Production of meat sausage, Fermented meat products.

G R O U P   B


(2ND half)





        

dairy product 

(i) Chemical composition of milk, effect of heat on milk constituents, milk fat detection by Garber test, refractive index of milk, milk adulteration.

(ii) Handling of whole milk by milk society

(iii) Pasteurisation & homogenisation of milk

(iv) Microbiology of milk- detection of E.coli in milk, microbes present in milk, inhibitors in milk.

(v) Drying of milk – drum, spray drying

(vi) Toned, skim, synthetic, dehydrated milk, 

(vii) Production of butter, ghee, cheese and ice cream (only flow process and brief discussion)

R E F E R E N C E   B O O K

1. Foods Facts & Principles / N. Shakuntala Manay & M. Shadaksharaswamy / New Age International

2. Food Science / N.N. Potter

3. Meat as Food (Vol. 1,2)/Cole & Lawrie

4. Food Science / B. Srilaxmi / New Age international

5. Meat processing/Karmer

6. Outlines of Dairy technology/ Sukumar De

7. Dairy Technology/Warner

8. Dairy Processings & Food products / Lampert

9. Fish as food (Vol 1,2,3,4)/ George Borgstorm
Technology of Food III

(DFP 503)Total Marks: 100, CPW: 3, Credit: 3+1T
D E T A I L   C O U R S E   C O N T E N T

G R O U P    A



(1ST half)
Fruits & Vegetables Storage 









Proximate composition, physical & chemical treatment for increasing post harvest shelf life, storage & handling – CA, MA storage, Cold storage, effect of cooking, pH, water, acid & salt on quality.

FRUIT & VEGETABLES PRODUCT 









Preparation of jam, jelly, marmalade, tomato product, Drying and canning of fruits and vegetables and various operating condition

FRUIT JUICE BEVERAGES 










Fruit squash, nectar, juice concentrate manufacture and their properties, proximate composition.

G R O U P    B



(2ND half)




       
NON ALCOHOLIC BEVERAGES







 

Proximate composition of tea, coffee & cocoa; different grades of tea and coffee; tea & coffee processing, different tea & coffee products, health drinks.

CHOCOLATE CONFECTIONARIES






    


Manufacture of chocolate, production of chocolate mass, chocolate candy

R E F E R E N C E   B O O K 

1. Processing of fruits & vegetables/Giridharilal & Siddappa

2. Technology of Food Preservation/ Desrosier & Desrosier

3. Foods Facts & Principles / N. Shakuntala Manay & M. Shadaksharaswamy / New Age International

4. Food Science / N.N. Potter

5. Food Chemistry / L. H. Meyer

6. Food Analysis & Practice / Y. Pamaranz / AVI

7. Hand book on quality analysis on Fruits & vegetables / Rangana

8. Chocolate, Cocoa & Confectionary / B.W. MInifie

9. Food Science / B. Srilaxmi / New Age international

10. Principles of Food Science / Karek & L.M. Delker

11. Fruits & vegetables processing (Vol. 1,2,3,4) / Suman Bhatti

12. Food Analysis / R. Lees / C.R.C Press Ltd.
Food & Consumer Studies

(DFP-504S) Total Marks: 100, CPW: 4, Credit: 2
                        D E T A I L   C O U R S E   C O N T E N T

Generation of a database report based on: —
1. Consumers’ consumption trend of food for adjacent habitat of the institute;

2. Consumer’s perception of food quality;

3. Different agro & horticulture food commodities in the area adjacent to the institute and their harvesting time, process, diseases, land required etc.; and,

4. Food Processing Industry visit of at least 1 week duration.

The study report should be made by several groups of student and submitted to the institute. A viva should be taken upon the study report in the presence of experts/teachers of the same/other institute.
Food Processing & Quality control Lab I

(DFP-505S)Total Marks: 100, CPW: 5, Credit: 2
D E T A I L   C O U R S E   C O N T E N T     

1. Preparation of fruit squash & Nectar

2. Preparation of Fruit jelly, jam, synthetic jelly.

3. Evaluation of F & T value of a specific micro organism encountered in spoilage of canned food.

4. Determination of process time (Graphical method) for potato mash & peas canning.

5. To determine the milk quality by Garber test.

Food Analysis Lab

(DFP-506S) Total Marks: 100, CPW: 4, Credit: 2
D E T A I L   C O U R S E   C O N T E N T

1. To Estimate of additives in food sample as Boric acid, benzoate, SO2, formaldehyde

2. To test Gelatinisation of starch, Pectin strength of fruit jelly.

3. To determine browning of cut vegetables.

4. To identify Coal-Tar dyes (Acidic) in food sample by Dyeing wool method

5. To identify Caramel, Cochineal, Turmeric, Annatto dye in fruit/vegetable or their products.

6. To analyse titratable acidity of fruit juice.
Fruit & Vegetable Processing Technology lab

(DFP-507S) Total Marks: 100, CPW: 4, Credit: 2
D E T A I L   C O U R S E   C O N T E N T
1. To study effect of cooking, addition of acid & salt on vegetables.

2. To dry fruits & vegetables and to determine their quality aspect.
3. To prepare Tomato juice, puree and sauce, pickles and to determine their quality.
Project-I
(DFP-508S) Total Marks: 100, CPW: 5, Credit: 2
G E N E R A L   G U I D E L I N E

Project Work is conceived as a group work through which the spirit of team building is expected to be developed. Students will be required to carry out their Project Works in groups under supervision of a lecturer of their core discipline who will work as a Project Guide. It is expected that most of the lecturers of the core discipline will act as project guide and each should supervise the work of at least two groups. Number of students per group will vary with the number of lecturers acting as Project Guide and student strength of that particular class.

Industrial Training

                                 (DIT-500S) Total Marks: 100, Credit: 2 
All the students must undergo at least 2 weeks Industrial training to local / outside company /organization after completion of 4th semester examination

A feedback form will be taken from the respective industry which will indicate the students performance during the training and same will be reflected on the grade card of 5th semester

6th Semester
Professional ethics & values  

(HU601)Total Marks: 100, CPW: 2, Credit: 2
GROUP A          (1st half)

Rapid Technological growth and depletion of resources. Reports of the Club of Rome. Limits to growth; sustainable development. Energy Crisis; Renewable Energy Resources.


Environmental degradation and pollution. Eco-friendly Technologies. Environmental Regulations. Environmental Ethics. Appropriate Technology Movement of Schumacher: later developments. Technology and developing nations. Problems of Technology transfer. Technology assessment/ impact analysis; Industrial hazards and safety, safety regulations safety engineering. Politics and technology, authorization versus democratic control of technology; Human Operator in Engineering projects and industries. Problems of man machine interaction. Impact of assembly line and automation. Human centered Technology   
GROUP B            (2nd half) 
Ethics of Profession:







   

Engineering profession: Ethical issues in engineering practice. Conflicts between business demands and professional ideals. Social and ethical Responsibilities of Technologists. Codes of professional ethics. Whistle blowing and beyond. Case studies. 

Profession and Human Values:




  
 


Value Crisis in contemporary society. Nature of values: Value Spectrum of a ‘good’ life


Psychological values: Integrated personality; mental health. Societal values: The modern search for a ‘good’ society, justice, democracy, secularism, rule of law; values in Indian Constitution. Aesthetic values: Perception and enjoyment of beauty, simplicity, clarity
 

Moral and ethical values: Nature of moral judgments; canons of ethics; Ethics of virtue; ethics of duty; ethics of responsibility. Work ethics, professional ethics

REFERENCE BOOKS:

1.Blending the best of the East & West, Dr. Subir Chowdhury, EXCEL

2.Ethics & Mgmt. & Indian Ethos, Ghosh, VIKAS

3.Business Ethics,Pherwani,EPH

4.Ethics,Indian Ethos & Mgmt., Balachandran,Raja,Nair, Shroff Publishers

5.Business Ethics: concept and cases, Velasquez, Pearson

Optimization technique

(HU601)Total Marks: 100, Credit: 2, CPW: 2
Introduction to Operation Research & Optimization technique

Linear Programming : 

Introduction to linear programming, Formulation, LPP in the standard form, LPP in canonical form, conversion of LPP in standard for to canonical form, procedure of solving LPP by graphical method.

Introduction to Simplex method, Simplex algorithm. 

Shortest path DJKstra method.

Project Scheduling:
Project scheduling by PERT/ CPM, Decisions and game theory, 

Classical optimization theory, unconstrained External problem
Applied Nutrition
(DFP-601) Total Marks: 100, Credit: 3, CPW: 3
                          D E T A I L   C O U R S E   C O N T E N T

G R O U P    A 1st half








Introduction to Vitamin 








Definition, classification

Functions of vitamin

Deficiency disorder
Metabolism of Carbohydrates





 

Embden-Meyerhof pathway, Kreb’s cycle

Oxidative photophosphorylation and energy balance
Metabolism of Lipids






   
Digestion and absorption of lipids
Metabolism of Protein








Amino acid or nitrogen pool, Nitrogen balance

Essential amino acid

Digestion and absorption of protein
G R O U P    B
2nd half







   
Balanced Food







 

Nutritional quality of protein and fat
Essential fatty acid and amino acid
Nutritional labelling, Nutritional deficiency, minerals
Role of antioxidant and free radicals anti nutritional factor
Food Fortification 






 

Food fortification, therapeutic diets: Fortification process — Fortified food and their use — Advantage of food fortification — Dietary value of fortified food.

R E F E R E N C E   B O O K S

1. Principles of Biochemistry / Albert L. Leninger / CBS Publishers & Distributors, New Delhi

2. Text Book of Biochemistry / Webb, Todd, Mason

3. Human Nutrition / Benjamin T. Barton / Tata McGraw-Hill

4. Nutritional Science / B. Srilaxmi / New Age International

5. Fundamentals of Food & Nutrition / R. Mudambi & Rajagopal / New Age International

6. Food Science / B. Srilaxmi / New Age International

7. Association of Official and Agriculture Chemist

8. Food Science, N.N. Potter, AVI

9. Food Science & Technology, Magnus Pyke, John Murray, London Food Analysis, Rangana

 Process instrumentation & Control

(DFP-602) Total Marks: 100, Credit: 4, CPW: 4
D E T A I L   C O U R S E   C O N T E N T

Group A 1st half

PRESSURE MEASUREMENT







Mechanical & electrical transducers for pressure measurement, low pressure measurement by Mcleod gauge and Pirani gauge

TEMPERATURE MEASUREMENT







Measurement by Bi-metal thermometers, resistance thermometer, thermistor, thermocouples, radiation & optical pyrometer.

Group B 2nd half

FLOW MEASUREMENT






                 

Measurement by Hot wire ammometer & magnetic flow meter, Visualization by shado graph, Interferometer, level control.

THERMAL CONDUCTIVITY MEASUREMENT






Measurement of thermal conductivity of solid, liquid and gas, diffusivity of gas measurement.

ELECTIVE

Total Marks: 100, Credit: 3, CPW: 3
BAKERY & Confectionary Technology

                                               (DFP-603/1)

D E T A I L   C O U R S E   C O N T E N T

Group A 1st half 

INGREDIENTS FOR BAKING 








Proximate composition of wheat, types of wheat, types and grades of flours, flour process, chemistry of flour, testing of wheat and flour for baking quality, different leavening agents and their mode of function in baking, different sweeteners and their role in baking, Shortening agents, Emulsifiers and antioxidants in baking and their role, minor ingredients in baking, water impurities and their role in quality of baked products.

BAKING TECHNOLOGY 









Bulk handling of ingredients, Process parameters, various dough and their use, Fermentation and proofing, Heat transfer in baking, time temperature relationship in baking, cooling and packaging of baked products.

BAKING EQUIPMENTS 









Over all process flow of baking, Types, working principles, application of Dough mixer, dough moulding, baking oven.

PRESERVATION OF BAKED PRODUCT 







Freezing & frozen storage of baked product, equipment for frozen storage, canned bakery product, quality aspect of preserved baked products.

Group B 2nd half
Product of Baking 









Production of bread, biscuits, cake, cookies and their quality aspects, defects of baked products and preventive measures, specialized baked products (diabetic baked products, pizza, Passover products)

Confectionary Product







 

Pastry, meat based confectionary products, product with chocolate, sugar confectionaries, fondant and fudge, Sweet candy, by product utilization. 

Food BIO TECHNOLOGY

(DFP-603/2)

D E T A I L   C O U R S E   C O N T E N T

Group A 1st half

INTRODUCTION TO BIOTECHNOLOGY




  
  

Definition, Scales of biotechnology, Application in biotechnology – a general description, General flow process of biotechnological process (Pre-treatment, mixing, sterilization, inoculation & fermentation, separation of biomass, product recovery, product isolation, purification), importance of biotechnology- microbiological, biochemical and process engineering aspects.

GENETIC ENGINEERING





                                                 

Introduction, Concepts on fundamentals of genetics- gene, genome, RNA/DNA, plasmid, Principle and definition of transcription and transformation of genetic material, Recombinant technology- fundamental concepts, principle and key features, application, advantage and disadvantages.

FERMENTATION SYSTEM








Principle of fermentation, types- continuous, batch, fed-batch, surface and submerged fermentation system and their different fermentation media, application and advantages-disadvantages of different types of fermentation, Fermenter and its component, fermentation variables (temperature, pressure, volume, density, agitation, gas flow rate, viscosity, biomass, O2 & CO2 gas concentration, foam formation)

DOWNSTREAM PROCESSING






                 

Separation process- principle, brief discussion on different separation techniques, application, Disintegration- principle, mechanical and non-mechanical methods, application, Purification- principle, a brief idea on crystallization and ion exchange chromatography and their application and advantages / disadvantages.

Group B 2nd half

APPLICATION OF BIOTECHNOLOGY IN FOOD PROCESSING
Microbiology of different products (sauerkraut, silage, soy sauce, miso, temphe, bread, dairy products, sausage, salami, alcohol fermentation) and application of biotechnology in processing of them, strain selection, effects of variables on fermentation process. 

METABOLITES
 





Different metabolites, General process for metabolites production, relation with microbial growth cycle, effect of fermentation parameters on metabolites.

EXTRUSION TECHNOLOGY




Principle, extruder types (specification, use, advantage & disadvantages), extrusion cooking & conventional cooking system, extruded products and their quality aspects, extrusion process variables & parameters and their effect on quality of extrudates, mechanical / chemical / biochemical aspects of extruded food products.
 MODIFIED FOOD 






Principle, methods, nutritional aspects, application & example of genetically modified food, modified protein, starch, fat, probitics and neutraciticals.
Project-II

(DFP-604S) Total Marks: 100, Credit: 2, CPW: 10
O B J E C T I V E

Project Work is intended to provide opportunity for students to develop understanding of the interrelationship between different courses learnt in the entire diploma programme and to apply the knowledge gained in a way that enables them to develop & demonstrate higher order skills. The basic objective of a project class would be to ignite the potential of students’ creative ability by enabling them to develop something which has social relevance, aging, it should provide a taste of real life problem that a diploma-holder may encounter as a professional. It will be appreciated if the polytechnics develop interaction with local industry and local developmental agencies viz. different Panchayet bodies, the municipalities etc. for choosing topics of projects and / or for case study. The course further includes preparation of a Project Report which, among other things, consists of technical description of the project. The Report should be submitted in two copies, one to be retained in the library of the institute. The Report needs to be prepared in computer using Word and CADD software wherever necessary.

T HE   P R O J E C T
Students will be required to carry out different application based project in groups on different topics in food processing and preservation related to real life project. The project should be designed / developed on low cost basis and very much associated with the development of rural economy. Some suggested project topics are as follows: —
(i) Processing of fruits and vegetables by canning, drying etc.

(ii) Quality enhancement in canned food.

(iii) Quality enhancement in dried and osmo-dried food products.

(iv) Design of waste treatment process for waste handling in different food industries.

(v) Up gradation of local bakery unit under quality perception.

(vi) Generation of awareness programme in rural area regarding the advent of processed food.

(vii) Development of quality enriched Sweetmeat product.

(viii) Storage of Fruits, vegetables and cereals applying modern low cost food technology.

(ix) Preparation of nutritionally enriched bread and biscuit.

(x) Development of potato based product.

Food Processing & Quality control Lab II

(DFP-605S) Total Marks: 100, Credit : 2, CPW :5
D E T A I L   C O U R S E   C O N T E N T

1. Determination of food adulteration in various food samples.

2. Drying rate characteristic of food materials and rehydration characteristics.

3. Parboiling of paddy and determination of milling characteristics.

4. Preparation of ice cream.

5. Assessing the quality of jam, jelly, fruit juice.

Process Instrumentation & Control lab

(DFP-606S) Total Marks: 100, Credit : 4, CPW :4

DE T A I L   C O U R S E   C O N T E N T

1. Identification and sketching of Mcleod gauge, Pirani gauge, Thermistor, Ammnometer, Pitot tube, rotometer & venturimeter.

2. Calibration of Mcleod gauge & Pirani Gauge.

3. Low-pressure measurement by Mcleod gauge & Pirani gauge.

4. Temperature measurement using thermistor
5. Flow measurement using Ammnometer & Rotometer.
ELECTIVE LAB

Total Marks: 100, Credit: 2, CPW: 3
Bakery & Confectionary Tech Lab

(DFP-607S/1)
D E T A I L   C O U R S E   C O N T E N T
1. To design baking unit and to determine the process variable.

2. To prepare Bread, Biscuit, Cake and different confectionary product toppled with fruit, nut, cream.

3. To determine gluten strength of flour.

4.  To assess quality of baked product.
R E F E R E N C E   B O O K S

1. Nutritional Science / B. Srilaxmi / New Age International

2. Fundamentals of Food & Nutrition / R. Mudambi & Rajagopal / New Age International

3. Food Science / B. Srilaxmi / New Age International

4. Food Science, N.N. Potter, AVI

5. Food Science & Technology, Magnus Pyke, John Murray, London

6. Food Analysis, Rangana

7. Bakery technology/ S.A. MATZ

8. Bakery, cookies & confectionary. 

Food Bio-Technology Laboratory
(DFP-607S/2)
D E T A I L   C O U R S E   C O N T E N T
1.To study an extruder & its components.

2.To prepare extruded products and to study the process variables.

3.To prepare curd using varying strain and to assess the quality difference.

R E F E R E N C E   B O O K S

1. Fundamentals of biotechnology / P. Prave, W. Sitting, D.A. Sukatsch / VCH Pub

2. Food Biotechnology / Roger Arnold, Gordon  Beech, John Taggart / Cambridge Univ. Press

3. Fermentation Biotechnology / Owen P. Ward / Open Univ. Press

4. Food Microbiology / Stambo

5. Biochemistry / Leninczer

Generic Skill

(DFP 608S) Total Marks: 50, Credit: 1, CPW: 2
Each class may be divided into two groups. Each group may meet once a week and discuss topics mentioned below under.

Professionalism: Professional characteristics, professional education, professional development in Industry.

Values and Ethics in Profession: Value system- goodness, means and ends; Ethics- ethical premises, expectations, conflicts and practices; Moral and ego, Ethics and morality.

Right, virtue, ethics and justice, utility and justice; Privacy, Challenges to privacy, Privacy on the Internet.

Professional Competence: Important technical topics covered in Semesters II-V as well as topics of current professional interest. 

Books:

1.
Ethics and Engineering ----by Martin and Schinizger, TMC.

2.
Issues and Ethics—by Correy G.Correy , Brooks & Cole Pub. 

3.
Ethics and Professionalism ---by  John Kultgen

4.
Ethics and the conduct of business-- by John R.Boatright, PE
Final Viva

(DFP608S) Total Marks: 50, Credit: 1 

The syllabi of all the theoretical and Sessional subjects taught in the 6 Semesters of diploma education. 
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