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DEPARTMENT OF FOOD PROCESSING TECHNOLOGY 
 

UNDER 

 

DIRCTORATE OF TECHNICAL EDUCATION, ASSAM 
 

Programme Outcome (PO) 
After the completion of the three-year diploma programme in Food Processing Technology 

Department, the diploma holders will have:  

1. The ability to apply knowledge of Applied science and engineering fundamentals to the solution 

of problems in engineering.  

2. An ability to apply discipline - specific knowledge to solve core and / or applied engineering 

problems.  

3. The ability to identify, formulate, and solve Food Processing Technology problems through 

their acquired knowledge.  

4. The ability to apply appropriate technologies and tools with an understanding of the limitations.  

5. The ability to demonstrate knowledge to assess societal, health, safety, legal and cultural issues 

and the consequent responsibilities relevant to engineering practice.  

6. The capability to understand the impact of the engineering solutions in societal and 

environmental contexts, and demonstrate the knowledge and need for sustainable development.  

7. To apply ethical principles and commit to professional ethics and responsibilities and norms of 

the engineering practices.  

8. To function effectively as an individual, and as a member or leader in diverse/multidisciplinary 

teams.  

9. An ability to communicate effectively.  

10. The ability to recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the context of technological changes.  

 
 
 



Programme Specific Outcome (PSO) 
 

After the completion of the three-year diploma programme in Food Processing Technology, the 

diploma holders will:  

1. Have the capability to identify, analyse, formulate, and solve different problems in Food 

Processing Technology.  

2. Have the ability to apply and interpret the acquired Food Processing Technology knowledge 

for advancement in social, economic and environmental fields  

3. Develop professional skills, innovative ideas and ethical values for suitable employment, 

entrepreneur and for higher studies.  

 

---------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BRANCH: FOOD PROCESSING TECHNOLOGY 

(3RD SEMESTER) 

COURSE STRUCTURE 3RD SEMESTER, FOOD PROCESSING TECHNOLOGY 

Sl 
N
o. 

Sub.C
ode 

Subject 

Student evaluation scheme  

Total 
mark

s 

Credict
s 

Study 
Scheme 
(Contact 

hours/week                 

 

Theory 
 

 

Practical 

   L T P 
ES
E 

T
A 

HA 
SS=
TA+
HA 

Theory 
pass= 

ESE+SS 

P
A 

P
A 

Practi
cal 

pass= 
PA+P

T 

Theor
y+Pra
ctical 

 

1 CA-301 
COMPUTER 

APPLICATION & 
PROGRAMMING 

3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

2 
HU-
302 

ENGINEERING 
ECONOMICS 

AND 
ACCOUNTANCY 

3 1 0 70 10 20 30 33/100    100 3 

3 
El/E 
t304 

FUNDAMENTAL
S 

OF ELECTRICAL 
& 

ELECTRONIC 
ENGINEERING 

3 - 3 70 10 20 30 33/100 25 25 17/50 150 4 

3 FD-301 

INRODUCTION 
TO FOOD 

PROCESSING 
TECHNOLOGY 

3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

4 FD-302 
ELEMENTS OF 

FOOD 
ENGINEERING-I 

3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

5 SC-303 MATHEMATICS 3 1 0 70 10 20 30 33/100 - - - 100 4 

6 FD-310 
PROFESSIONAL 

PRACTICE-I 
1 0 2      25 25 17/50 50 2 

           GRAND TOTAL 850 25 

 

 

 

 



Course title: Computer Application & Programming 

        Code: Co-301       L – T – P: 3 – 0 –3:04 

      Total Marks: 100      Theory: 33/100  

1. Aim of the Course: 

• To give basic concepts related to organization of a computer. 

• To give fundamental terminologies in networking. 

• To develop simple programs in C.  

2. Course Outcome: 

 On completion of the course students will be able to: 

• Explain the basics of a computer hardware and software. 

• Solve problems related to number systems. 

• Define basics of Operating System. 

• Familiarize with networking components. 

• Write simple C programs. 

Prerequisites for the Course: Have basic idea about a computer and its functions.  

3. Teaching Scheme (in hours): 

Teaching Scheme 

L T P Total hours per week 

3 0 3 6 

 

4. Examination Scheme: 

 Theory 

(T) 

Sessional 

(TS) 

Practical 

(P) 

  Practical Sessional 

             (PS) 

Full Marks 70 30 25 25 

Pass Marks 33 17 

 



 

5. Detailed Course Content: 

Unit Topic/Sub-Topics Intended Learning Outcome Hours 

1 Computer Architecture: 

Brief history, Charles Babbage Machine, Von 

Neumann Architecture, block diagram, memory 

&its different types, I/O devices, Role of O.S, 

computer languages, translator software, editor. 

Data, different types of data, information and its 

characteristics. 

1. Define a computer and identify 

its parts. 

2. Define computer memory & 

describe its different types. 

3. Define computer languages & 

translators. 

4. Describe the characteristics of 

information. 

8 

2 Number System and codes:   

Different number system- decimal, binary, octal, 

hexadecimal number system, their conversion, 1’s 

and 2’s complement, subtraction using 

complements. Different codes- ASCII, BCD, Ex-3, 

Gray. Conversion from Gray to binary and vice-

versa, BCD addition.   

1. Define decimal, binary, octal & 

hexadecimal number systems. 

2. Convert between different 

number systems. 

3. Define 1’s & 2’s complements. 

4. Subtract using 1’s & 2’s 

complements. 

5. Describe some different codes. 

8 

3 Introduction to Operating System:  

Definition, single user and multi-user OS, different 

function performs by OS, various popular OS like 

DOS, Windows, and UNIX/LINUX. DOS and 

UNIX commands. 

1. Define operating system. 

2. Operate different commands of 

DOS, Windows and UNIX/LINUX 

 

4 Computer Network and the Internet: 

Definition, necessity of network, different types of 

network-LAN, MAN, WAN, network topology, 

transmission media, different network devices like 

NIC, hub, bridge, switch, gateway. Introduction to 

the internet, Internet services, browser, search 

engine. 

 

1. Define network. 

2. Describe different types of 

network. 

3. Define network topology. 

4. Describe different network 

devices. 

5. Define internet & describe 

different internet services. 

6. Explain use of different 

browsers & search engines. 

6 



 

5 Introduction to C programming: 

Fundamentals of programming-Algorithm & 

Flowchart, source code and object code, Basic 

structure of C programs, Executing a C program, 

Constants, Variables, and data types. Operators and 

expression, Input Output function like printf, scanf, 

getchar, putchar, gets, puts, Decision making and 

branching using IF..Else, Switch, looping using for, 

while, and do-while, array. 

 

1. Write algorithm and flow 

charts for simple programs. 

2. Define basic terminology of C 

language. 

3. Write small program using C 

language. 

4. Write diversified solutions 

using C language. 

5. Differentiate between IF. Else 

and Switch statement. 

15 

 Internal Assessment  3 

 

6. Detailed Table of Specifications  

Unit Topics Objective  Short  Descriptive 

K C A T K C A HA T K C A HA T 

1 Computer Architecture 7   7 5    5 4    4 

2 Number Systems & Codes 4   4 2    2 4  4  8 

3 

 

Introduction to Operating 

Systems 

4   4 2    2 4    4 

4 Computer Network & the 

Internet 

5   5 3    3 3  4  7 

5 Introduction to C 

Programming 

5   5 3    3 3  4  7 

Total 25   25 15    15 18  12  30 

K= Knowledge, C= Comprehension, A = Application, HA= Higher than Application, T=Total. 

 

 

 



Course Title: Computer Application & Programming 

(PRACTICAL) 
 

            Course Code – CO-301P                  3rd Semester 

            Full Marks – 50         Practical Test/viva = 25 

            Internal assessment = 25        Pass marks = 17/50 

 

Intellectual Skills: 

• Logical reasoning. 

• Relating programming concepts in problem solving. 

Motor Skills: 

• Learn to use and handle a computer and its peripherals. 

List of Lab Exercises: 

I. Basic commands for computer system maintenance. 

 II.      Preparation of Documents. 

Introduction to Word processing, Opening a document, preparing documents, inserting diagrams and tables, 

Editing document- (a) Character, word and line editing (b) Margin Setting, Paragraph alignment, (c) Block 

Operations, (d) Spell Checker, (e) Saving a document, (f) Mail merge. 

         III. Information presentation through Spread Sheet. 

Application of Spread Sheet, Structure of spreadsheets, Preparing table for simple data and numeric operations, 

Using formulae and functions in excel operations, Creation of graphs, Pie charts, bar charts. 

        IV.        Preparation of presentation. 

 Creation of electronic slides on any topic, Practice of animation effect, presentation of slides. 

V.       Programming in C. 

Editing a C program, defining variables and assigning values to variables Arithmetic and relational operators, 

arithmetic expressions and their evaluation practice on in input/output function like getchar, putchar, gets, puts, 

scanf, printf etc. Programming exercise on simple if statement, If..else statement, switch statement Programming 

exercise on looping with do-while, while, for loop and array. 

 

******** 

 

 



Course Title: ENGINEERING ECONOMICS AND ACCOUNTANCY 

           Code: Hu – 302               L – T – P: 3 – 1 – 0: 03 

           Total Marks: 100       Theory: 33/100  

1. Aim of the Course:  

1. To introduce the students to some important economic and accounting terms.  

2. To acquaint the students with some economic laws and with the functions of money, bank etc.  

3. To make the students capable of recording business transaction under double entry system.  

4. To introduce the students about financial statements.    

2. Course Outcomes:  

            On completion of the course on EEA, students will be able to  

• Define some important economic and accounting terms. 

• Explain some basic economic laws. 

• Describe overall economic environment. 

• Explain double entry system of book keeping. 

• Record business transactions under double entry system of book keeping. 

• Define financial statements. 

3. Teaching Scheme (in hours) 

Lecture Tutorial Practical Total 

3 hrs 1hr -- 4 hrs 

 

4. Examination Scheme: 

Theory Practical 
Total 

Marks 
Examination 

Full Marks 

Sessional  

Full Marks 

Total 

Marks 

Pass 

Marks 
Examination Sessional 

70 30 100 33 -- -- -- -- 100 

 



5. Detailed Course Content: 

Chapter 

No. 
Chapter Title Content 

Intended  

Learning 

Outcomes 

Duration 

(in 

hours) 

Part – A :  Engineering Economics 
21 hrs 

 

Unit I 

Introduction 

to Economics 

: 

i)  Definition of economics, its utility and     

scope of study 

ii) Definition of Engineering Economics. 

ii) Meaning and concepts of Utility, 

Consumption, Value, Price, Goods and 

National Income, inflation. 

iii) Wants – Definition and 

characteristics. 

iv)  Wealth & Welfare– Definition, 

meaning and types. 

i) Explain core 

economic terms 

concepts and 

theories. 

5 

 

 

 

Unit II 
Demand and 

Supply : 

i)  Meaning and types of Demand. 

ii) The Law of Demand, its limitations. 

iii) Preparation of Demand Schedule. 

iv)  Meaning of Supply. 

ii) The Law of Supply, its limitations. 

iii) Preparation of Supply Schedule. 

Define the Laws 

of Demand and 

Supply. 
4 

Unit III Production : 

i) Meaning and factors of production. 

ii)Factors determining efficiency of 

labour. 

iii) Savings, investment and capital 

formation. 

iv)Meaning of production function. 

i) Define factors 

of production 

ii) Explain 

formation of 

capital. 

5 

Unit IV Money: 

i) Meaning of money. 

ii) Types of money. 

iii) Functions of money. 

 

i) Understand 

meaning and 

functions of 

money. 

2 

Unit V 
Banking 

Organisation  

i)  Central Bank – its                                                         

functions. 

ii)  Commercial banks – its functions. 

 

i) Distinguish 

the functions of 

different banks. 
3 

Unit VI Pricing 
i) Objectives of pricing   policy. 

ii) Price determinants. 

iii) Price discrimination. 

i) Explain 

pricing policy. 
2 

 



  Part – B :  Accountancy 21 hrs 

Unit 

VIIa 

Introduction 

to Book-

Keeping and 

Accounting: 

i)  Definition & objectives of Book-

keeping. 

ii) Need and advantages of Book-

keeping. 

iii)  Definition of Accounting. 

iv) Difference between Book-keeping 

and Accounting. 

v) Double Entry System – main features. 

vi) Advantages and disadvantages of 

Double Entry System. 

i) Define 

Double Entry 

System of Book 

Keeping. 

ii) State its 

objectives, 

features merits 

and demerits. 

3 

Unit  

VIIb 

Introduction 

to 

Computerised 

Accounting 

System: 

i) Components of Computerised 

Accounting Software. 

ii) Need for Computerised Accounting. 

iii) Difference between Manual 

Accounting and Computerised 

Accounting. 

i) Identify 

components of 

computerized 

accounting 

software. 

2 

Unit VIII Transaction: 

i)  Definition. 

ii) Meaning of Account. 

iii) Classification of Accounts: 

- Traditional Approach. 

- Modern Approach. 

iv)  Meaning of Debit and Credit. 

v) Rules of Debit and Credit. 

i) State the 

meaning and 

rules of Debit 

and Credit. 

2 

Unit IX 
Journal and 

Ledger 

i)   Meaning of Journal. 

ii)  Recording of Transactions in Journal. 

iii) Meaning of Ledger. 

iv) Objectives and utility of Ledger. 

v) Posting and balancing of Ledger. 

vi) Distinction between Journal and 

Ledger. 

vii) Names of different Books of 

Accounts. 

i) Record 

business 

transactions 

under double 

entry system in 

books of  

accounts. 

4 



 

Unit XI 

Trial Balance 

& Errors in 

Accounting: 

i)  Meaning and objects of Trial Balance. 

ii)  Main features and advantages of Trial 

Balance. 

iii) Preparation of Trial Balance. 

iv) Types of errors in Accounting. 

i) Explain 

meaning and 

features of Trial 

balance. 

3 

 

 

 

 

 

 

 

 

 

 

 

Unit X Cash Book: 

i)   Meaning and importance of Cash 

Book. 

ii)  Characteristics and advantages of 

Cash Book. 

iii) Discount – Trade Discount and Cash 

Discount. 

iv) Different types of Cash Book: 

- Single Column Cash Book 

- Double Column Cash Book 

- Triple Column Cash Book 

v) Bank Reconciliation Statement – Basic 

idea. 

i) Differentiate 

different types 

of Cash Book. 

ii) Record 

transactions in 

Cash Book. 

4 

Unit XII 
Components of 

Final Accounts: 

i)   Meaning and objectives of Trading 

Account. 

ii)  Contents of Trading Account. 

iii) Meaning and objectives of Profit and 

Loss Account. 

iv) Contents of Profit and Loss Account. 

v) Meaning of depreciation, revenue 

expenditure and capital expenditure. 

vi) Contents of Balance Sheet. 

i) Identify 

different 

components of 

Financial 

Statements. 3 

 

 
Class Test 

 
3 hrs 

 Total  45 hrs 



6. DETAILED TABLE OF SPECIFICATIONS FOR EEA 

Sl. 

No 

Topic OBJECTIVE 

TYPE 

SHORT ANSWER 

TYPE 

ESSAY TYPE Grand 

K C A T K C A HA T K C A HA T Total 

1 Introduction 3 1 0 4 2 2 0 0 4 0 0 0 0 0 8 

2 Demand &Supply 0 0 0 0 0 0 0 0 0 2 4 0 0 6 6 

3 Production 1 0 0 1 2 0 0 0 2 3 2 0 0 5 8 

4 Money 2 0 0 2 2 0 0 0 2 0 0 0 0 0 4 

5 Banking Organisation 1 0 0 1 0 0 0 0 0 2 2 0 0 4 5 

6 Pricing 2 2 0 4 0 0 0 0 0 0 0 0 0 0 4 

7 

Introductionto B K 2 0 0 2 3 0 0 0 3 0 0 0 0 0 5 

Introduction to 

Computing 
3 0 0 3 0 0 0 0 0 0 0 0 0 0 3 

8 Transaction 2 0 0 2 0 1 0 0 1 0 0 0 0 0 3 

9 Journal & Ledge 1 0 0 1 0 0 0 0 0 1 2 3 0 6 7 

10 Cash Book 0 2 0 2 0 0 0 0 0 0 3 2 0 5 7 

11 Trial Balance 3 0 0 3 2 0 0 0 2 0 0 0 0 0 5 

12 Components of F/Ac 0 0 0 0 0 0 0 0 0 2 3 0 0 5 5 

 Total 20 5 0 25 11 3 0 0 14 10 16 5 0 31 70 

K =Knowledge, C =Comprehension, A =Application, HA=Higher than Application(Analysis, Synthesis, Evaluation), 

T = Total. 

 



 

Suggested learning Resource 

a. Book list 

Sl. No. Title of Book 
Name of 

Author(s) 

Publisher 

1 
Introductory Micro 

Economics. 
Sandeep Garg. 

DhanpatRai 

Publication Pvt. 

Ltd. New 

Delhi. 

2 
Introductory Macro 

Economics. 
Sandeep Garg. 

DhanpatRai 

Publication Pvt. 

Ltd. New 

Delhi. 

3 
Theory and Practice of 

Accountancy. 

B. B. Dam 

R. A. Sarda 

R. Barman 

B. Kalita. 

 

Capital 

Publishing 

Company, 

Guwahati – 5. 

4 
Book-Keeping & 

Accountancy. 

Juneja, Chawla 

&Saksena. 

Kalyani 

Publisher, New 

Delhi – 110002. 

5 Tally. ERP 9 For Beginners. 
Tally Solutions 

Pvt. Ltd. 

Sahaj Enterprises, 

Bangalore. 

 

******** 

 

 

 



Course Title:- FUNDAMENTALS OF ELECTRICAL & 
ELECTRONICS ENGINEERING 

 

1. Course Code :- El/Et-304 

2. Semester :- 3rd (Civil) 

3. COURSE OUT COME (CO) 

On completion of the course, the student will be able to: 

➢ Definecurrent, voltage, insulator, conductor etc. 

➢ Solve numerical problems using Kirchhoff’s law. 

➢ Operate motor and generator. 

➢ Explain briefly the alternating current and transformer 

➢ Explain the use of semiconductor and transistor. 

➢ Guide house wiring 

➢ Explain the fundamental concept of digital electronics correlated to microprocessor with its 

applications. 

CO s and ILOs 
 

 CO s ILO s 

CO -1. define current, voltage, 

insulator, conductor etc 

1. Define conductor, insulator, and semiconductor with 

examples. 

2. Define current, voltage, resistance, capacitance 

3. Describe the Ohm’s law 

4. Solve problems related to Ohm’s law 

CO-2 Solve numerical problems 

using Kirchhoff’s law 

1. Explain DC network. 

2. Define and explain the Kirchhoff’s current and voltage law 

3. Solve of critical problems by using Kirchhoff’s current and 

voltage law 

4. Use of Wheatstone bridge 

5. Determine of unknown resistance by Wheastone bridge 

CO-3 operate motor and 

generator 

1. Define DC generator and motor 

2. Explain the construction of DC generator and motor 

3. Explain the working principle of DC generator and motor 

4. Compare the DC motor and generator 



 

 5. Enumerate different types of DC motor and generator 

6. Explain use of DC generator and motor 

CO -4 Explain briefly the 

alternating current and 

transformer 

1. Define amplitude, time period, frequency, equation of 

alternating voltage and current, RMS, average value, 

instantaneous value, peak factor. 

2. Explain RLC circuit 

3. Explain inductance of AC circuit 

4. Solve numerical problems 

5. Explain construction of transformer 

6. State operating principle of transformer 

7. State type and uses of transformer 

8. State step up and step down transformer 

CO5- Explain the use of 

semiconductor and transistor 

1. Define semiconductor, energy band, intrinsic and extrinsic 

semiconductor 

2. Doping of semiconductor 

3. Explain P-type, N-type semiconductor, 

4. Define PN junction diode, forward and reverse biased 

diode, 

5. Explain diode characteristics, application of PN junction 

diode like Half-wave, Full-Wave rectifier. 

6. Explain Transistor: Physical construction of bipolarPNP 

and NPN transistor. 

7. biasing circuit configuration 

8. Explain different mode of transistor (CE, CB, CC). 

9. State the application of transistor as an amplifier. 

10. State elementary ideas of display - LED, LCD, Seven 

segment display. 

CO-6 Guide house wiring 1. Define house wiring 

2. Explain different methods of house wiring 

3. State the safety and precautionary measure to be taken for 

electrical shock. 



 

CO-7 Microprocessor 1. Explain the various symbolic representation of logic gates, 

combinational logic, basic operation of flip-flops, counters and 

registers. 

2. State the fundamental concept of microprocessor and its 

application in instrumentation, 8085 microprocessor and its 

operation. 

 

4. Teaching Scheme ( in hours/week) 
 

 
Lecture Tutorial Practical Total 

3  3 6 

 

5. Examination Scheme :- 
 

 
Theory Pass 

marks ( 

ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total 

marks 

(Th+ Pr) 

Credit 

ESE Sessional (SS)  

 

33/100 

PT PA  

 

17/50 

 

 

150 

 

 

4 

TA HA  
25 

 
25 70 10 20 

 

6. Detailed Course Content 
 

 
Chapter 

No 

Chapter Title Content Duration (in 

hours) 

1 Introduction Basics of Electricity: Revision of insulators and 

conductors and their examples ,Definition and units of 

voltage, current, resistance, inductance, capacitance, 

different voltage sources, Ohm’s law, 

series & parallel combination of resistance . 

4 

2 DC network DC network: Kirchhoff’s Law, solving network 

problem to find current and voltage, Wheatstone 

bridge and Its problem. 

 

 

5 



 

3 Generator & 

motor 

Faradays laws of electromagnetic induction, 

Flemings right hand and left hand rule 

D.C. generator and motor: Construction, operating 

principle, types, uses. 

4 

4 AC 

fundamental 

A. C. Fundamentals: 

Basic terms-cycle, amplitude, time period, frequency, 

equation of alternating voltage and current, RMS, 

average value, instantaneous value, peak factor, form 

factor, simple problem 

5 

5 AC circuit R-L-C series circuit: AC through resistance, 

capacitance, inductance and their combinations, 

expression for impedance, reactance, current, power 

factor, simple problem. 

4 

6 Transformer Transformer Construction, operating principle, types 

and uses. 

4 

7 Semiconductor Semiconductor: Definition of semiconductor, energy 

band diagram, intrinsic and extrinsic semiconductor, 

doping, P-type, N-type semiconductor, PN junction 

diode, forward and reverse biased diode, diode 

characteristics, application of PN junction diode like 

Half-wave, Full-Wave rectifier. 

5 

8 Transistor Transistor: Physical construction of bipolar PNP and 

NPN transistor, biasing circuit configuration 

(CE, CB, CC). Application of transistor as an 

amplifier. Elementary ideas of display - LED, LCD, 

Seven segment display. 

5 

9 House wiring 9.1 Introduction to house wiring 

9.2 Methods of house wiring 

9.3 Safety and precautions measures against 

electrical hazard. 

2 



 

10 Microprocessor 1. Symbolic representation of logic gates, combinational 

logic, basic operation of flip-flops, counters and 

registers. 

2. Fundamental concept of microprocessor and its 

application in instrumentation, 8085 microprocessor 

and its operation. 

5 

8 Class test Two class test 2 

 

7. Distribution of Marks/ Table of specifications 

 
TABLE OF SPECIFICATIONS FOR THEORY 

 

Sr. 

No 

Topic 

(a) 

Time allotted in 

hours 

(b) 

Percenta 

ge 

Weightag 

e 

(c) 

 

K 

C 
A HA 

1 Introduction 4 9 3 0 0  

2 DC net work 5 11 3 0 4  

3 Generator & motor 4 9 3 0 5  

4 AC fundamental 5 11 4 3 4  

5 AC circuit 4 9 3 1 4  

6 Transformer 4 9 3 3 1  

7 Semiconductor 5 11 3 1 3  

8 Transistor 5 11 3 2 1  

9 House wiring 2 4 2 0 4  

10 Microprocessor 5 11 4 0 3  

11 Class test 2 4     

 Total  b=45 100 31 10 29  

 

K = Knowledge C = Comprehension A = Application 
HA = Higher Than Application (Analysis,Synthesis, Evaluation) 

 

c   = b x 100 

b 



 

10. Details Table of Specification for Theory 
 

Sl. 

no 

Topic OBJECTIVE TYPE SHORT/ DESCRIPTIVE 

ANSWER TYPE 

K C A T K C A HA T 

1 Introduction 1   1 2    2 

2 DC net work 1  1 2 2  3  5 

3 Generator & motor 1  2 3 2  3  5 

4 AC fundamental 2 1 1 4 2 2 3  7 

5 AC circuit 1 1 1 3 2  3  5 

6 Transformer 1  1 2 2 3   5 

7 Semiconductor 1 1 1 3 2  2  4 

8 Transistor 1 1 1 3 2 1   3 

9 House wiring 1  1 2 1  3  4 

10 Microprocessor 1  1 2 3  2  5 

 Total    25     45 

 
K = Knowledge C = Comprehension A = Application 

HA = Higher Than ApplicationT  = Total 
N.B.:- 1. The question pattern will be as per the instruction of SCTE or as per existing rules. 

2. The objective type questions may be in the form of multiple choice, fill up the blanks, true 

or false or very short answer type. 

3. Optional question (if any) may be from the same topic in the form of either or type like below 

QNo. Explain the properties of conductor 

Or 

Explain the properties of insulator 

11. Suggested Implementation Strategies:- Teacher will use Black board, OHP, LCD Projector, Smart 

board, Video etc for effective teaching learning process . 

12. Ref Books: 

 
I. A text book of  Electrical Technology Vol – I, B. L. Theraja& A. K. Theraja, S. Chand. 

II. Principle of Electronics, V. K. Mehta, S. Chand. 

III. Electronic Principle, A.P. Malvino, Tata McGraw-Hill 

IV. Electronic Devices & Circuits, Millman&Halkias, Tata McGraw-Hill 

##################################### 



 

Course Title :- FUNDAMENTAL OF ELECTRICAL & 
ELECTRONIC ENGINEERING (PRACTICAL) 

 

1. Course Code :- El/Et-304 

2.Semester :- 3rd (Civil) 

 
INTELLECTUAL SKILLS 

a. Identify the properties of generator, ammeter, voltmeter, transformer 

b. Interpret the working principle of equipment 

c. Interpret the test results 

d. Follow the IS procedure of testing 

 
MOTOR SKILLS 

a. Measure the quantities accurately 

b. Identify the instruments properly 

c. Handle the equipment carefully. 

 
LIST OF PRACTICAL 

( Students are to perform minimum six experiments) 

1. Verification of KCL and KVL 

2. Study of DC shunt generator. 

3. Milli ammeter as a Voltmeter. 

4. Milli voltmeter as an ammeter. 

5. Study of RLC series circuit. 

6. Study of single phase transformer. 

7. Determination of semi-conductor diode characteristic. 

8. Study of transistor configuration ( CE,CB.CC ) ( Project base) 

9. Study of transistor as an amplifier. ( Project base) 

10. Hands on activity on house wiring ( Mini project work on simple house wiring involving one 

light point, one fan point, one power socket, one MCB on a wooden or ply board 

 
********************* 

 

 



Course Title: Mathematics – III 

Code: Sc – 303      L – T – P: 3 – 1 – 0:04 

Total Marks: 100       Theory: 33/100  

1. Aim of the course: 

• To learn about derivatives of functions having two or more variables. 

• To learn about formation and solution of equations involving differential co-efficient. 

• To learn how to collect, compile and tabulate similar or different types of large data and to draw valid 

conclusions from them. 

• To learn the use of matrices for solving simultaneous equations. 

• To learn method of solving two variable linear programming models by the graphical solution. 

 

2. Course Outcome: 

On completion of the course, students will be able to 

• Recognize and differentiate functions having two or more variables. 

• Form and solve first and higher order ordinary differential equations having differential coefficients. 

• Calculate the measures of central tendency and measures of dispersion from statistical data. 

• Determine the correlation co-efficient of bivariate distribution. 

• Calculate the probability of occurrences of events under different conditions.  

• Solve simultaneous equations using matrices and also solve two variable linear programming models 

by the graphical solution method. 

3. Teaching scheme (in hours) 

                        Teaching scheme (in hours) 

Lectures Tutorial      Total (per week) 

      3       1         4 

4. Examination Scheme:       

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

   PT PA  

-- 

 

100 

 

4 TA HA -- -- 

70 10 20 

 



5. Detailed Course Content: 

Chapter   

No. 

Chapter Title                   Contents  Intended learning 

outcomes 

Hours 

  GROUP-A:   DIFFERENTIAL 

CALCULUS    

Hours: 2              Marks: 5 

  

Unit I Partial 

differentiation 

1.1. Function of two or more variables, 

Definition and meaning of partial 

derivatives (first order) 

 Understand functions 

having two or more 

variables.        

 

    2 

   

GROUP – B: DIFFERENTIAL 

EQUATION           

Hours: 21               Marks: 30 

  

Unit II Differential 

Equation 

2.1 Definition, classification, order and 

degree of a Differential Equation. 

2.2 Formation of Ordinary Differential 

Equations. 

Recognize and form 

differential equations. 

 

 

 

    3 

Unit III Ordinary 

differential 

equations of 

first order and 

first degree 

3.1. Separation of variables. 

3.2. Homogeneous equations. 

3.3 Equations reducible to homogeneous 

form. 

3.4. Exact equations. 

3.5. Linear equations. 

3.6. Bernoulli’s equations. 

3.7. Application of Differential Equations 

[Laws of voltage, current related to 

EC,RC,LRC] 

Solution of different 

types of first order and 

first degree ordinary 

differential equations 

and their application in 

solving different types 

of circuit related 

problems. 

 

 

 

    7 

Unit IV  Differential 

Equations of 

first order and 

higher degree 

4.1. Left hand side resolved into factors. 

4.2. Equations solvable for x, 

4.3. Equations solvable for y, 

4.4. Clairaut’s equations. 

 

Solution of different 

types of first order and 

higher degree ordinary 

differential equations. 

 

 

    4 

 

 

 



 

Chapter   

No. 

Chapter Title                   Contents  Intended learning 

outcomes 

Hours 

Unit V Differential 

Equations of 

second order 

5.1. Differential Equations of second order 

with constant co-efficient and right-

hand side zero. 

5.1.1. Operator D, Auxiliary equation. 

5.1.2. Rules for real and equal, real and 

unequal and complex roots. Complete 

solution. 

5.2. Differential Equations of second order 

with constant co-efficient and right-

hand side a simple function of x. 

[Exponential, Trigonometric and algebraic 

function]. 

To know about 

Complementary 

function, particular 

integral, General 

solution, particular 

solution, complete 

solution of different 

types of second order 

differential equations.         

 

 

 

     7 

  GROUP – C: STATISTICS AND 

PROBABILITY  

       Hours: 13                 Marks: 18 

  

Unit VI Measures of 

Central 

Tendency 

Mean, Median, Mode.   Basic measures of 

central tendency. 

 

    3 

Unit 

VII 

Measures of 

Dispersion 

2.1. Range, Quartile Deviation. 

2.2. Mean Deviation (from mean, median, 

mode). 

2.3. Standard Deviation, Variance, Co-

efficient of variation.  

Different types of 

measures of 

dispersion. 

 

 

 

    5 

Unit 

VIII 

Correlation 3.1. Definition of Bivariate distribution, 

scatter diagram. 

3.2. Determination of Karl-Pearson’s co-

efficient of Correlation.  

 Correlation in 

bivariate distribution. 

 

 

 

    2 

Unit IX Probability 4.1. Classical definition of probability. 

4.2. Addition and multiplication laws, 

related examples (simple cases). 

Definition and uses of 

probability. 

 

 

   3 

 



 

Chapter   

No. 

Chapter Title                   Contents  Intended learning 

outcomes 

Hours 

  GROUP – D: Graphics, Matrix, Linear   

Programming problems.   

Hours: 9               Marks: 17 

  

Unit X Graphics 1.1.Graphs of Trigonometric functions.

  

Tracing of curves 

(trigonometric ) 

 

   2 

Unit XI Matrix 2.1. Transpose of a matrix. 

2.2. Adjoint of a square matrix. 

2.3. Inverse of a matrix. 

2.4. Solution of Simultaneous Linear 

equations. 

2.5. Characteristic Equations. 

 1. Use of matrices for 

solving simultaneous 

equations. 

2. Computation of 

determinants and 

eigenvalues of a 

matrix. 

 

 

 

   4 

Unit 

XII 

Linear 

Programming 

Problems(Basi

cs) 

3.1. Introduction of system of Linear 

equations involving two variable and 

graphical solution of the system. 

3.2. Mathematical formulation of LPP 

(two variables). 

3.3. Unique optimal feasible solution of 

LPP with two variables by graphical 

method. [Infinite no. of solutions, 

unbounded solutions and no solution 

cases may be discussed but not for 

the examination point of view). 

Method of solving two 

variable linear 

programming models 

by the graphical 

solution procedure. 

   3 

Suggested Learning Resources: 

1. Applied Mathematics (vol. I&II) by R. D. Sharma 

2. Engineering Mathematics by H. K. Das 

3. Mathematics for Polytechnics by S.P.Deshpande. 

                  4. An Introduction to polytechnic mathematics Vol. II  byParbin Ahmed, Ajanta Choudhury,   

                      Geetali Das . 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY  

Sr. 

No 

Topic OBJECTIVE 

TYPE 

SHORT ANSWER 

TYPE 

ESSAY TYPE 

K C A T K C A HA T K C A HA T 

1 

 

DIFFERENTIAL 

CALCULUS    

    2    2   3  3 

2 

 

DIFFERENTIAL 

EQUATION   

7 6  13 2 4 2  8  6 3  9 

 

           

 

 

 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

 

 

 

******** 

 

 

 

 

 

3 

 

STATISTICS AND 

PROBABILITY 

4 2  6  4 2  6   6  6 

4 

 

GRAPHICS, 

MATRIX, LPP 

4 2  6   2  2  3 3+3  9 



Course Title: INTRODUCTION TO FOOD PROCESSING TECHNOLOGY 

              Code: FD – 301      L – T – P: 3 – 0 –3: 0 4 

           Total Marks: 100       Theory: 33/100  

1. Aim of the course: 

To learn about food constituents, its properties, food spoilage and its causes. 

a) To learn about food microorganisms and enzymes with its effect in food. 

b) To learn about food preservation principles and different methods of food preservation. 

c) To learn about chemical and biological techniques to preserve food. 

d) To learn about food packaging and associated hygiene parameters for food packaging 

2. Course Outcome: On completion of the course, students will be able to 

a) Understand the techniques that can be used to monitor quality of raw ingredients and final products. 

b) Understand the important pathogens and spoilage microorganisms in foods. 

c) Understand the basic principles of the main methods of food processing. 

d) Acquainted with various methods of food preservation such as preservation by chemicals, thermal 

processing, low temperature preservation, and drying of foods. 

e) Apply various techniques to extend shelf life of different food product by using the various methods of 

food preservation.  

f) Learn about packaging materials, methods and their applications in food industry. 

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures Practical      Total (per week) 

      3 3 6 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

   PT PA  

17/50 

 

150 

 

4 TA HA 25 25 

70 10 20 

 



5. Detailed Course Content: 

1. Food constituents, viz. carbohydrates, lipids, proteins, vitamins and minerals and their properties: 

Physical, chemical. Types and causes of food spoilage.  

 

2. Introduction to food micro-organism and enzymes, Factors affecting the growth and activities of micro-

organism. Microbial spoilage of food 

 

3. Food preservation principles and methods; Physical, Chemical and Biological; Physical: Drying, 

evaporation, heat treatment, irradiation. Preservation by low temperatures: Chilling: principle, 

procedures and applications. Freezing: principle, process, effects of freezing on foods and applications.  

 

4. Chemical and biochemical means of preservation viz. by addition of salt, sugar, oil spices and 

preservative; fermentation etc. 

 

5. Introduction to food packaging. Introduction to hygienic aspect in food handling and processing. 

 

 

Units Topics ILO  

   Duration 

(Hrs) 

Unit I Food constituents, its physical 

and chemical types. 

1. Able to know the different food 

constituents and their properties 

Physical and chemical properties of food. 

Food spoilage, its type and causes. 

2 

Unit II Introduction to food micro-

organism and factors affecting 

the microbial growth. 

1. Would learn microbial growth. 

2. Factors affecting the microbial growth 

3.Microbial spoilage of food. 

4 

Unit III Principle of food preservations 

and different methods of 

preservation. 

1. Acquire the skill for preserving some 

common foods, and identify the most 

important aspects of food preservation. 

2. To determine suitable methods of 

processing techniques for a chosen food. 

3. Choose the right method and equipment for 

the preservation.  

4 

Unit IV Chemical and biochemical 

means of preservation. 

1.To understand novel food preservation 

methods and use of natural as well 

synthetic preservatives in foods 

2 

Unit V Introduction to food packaging. 1. Understanding of major packaging 

materials  

2. Able to know the suitability of packaging 

material for a particular type of food. 

3. To know the different hygienic conditions 

required in food processing plant during 

packaging. 

4 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl no. 

 

 

Topics 

Objective type Short   answer 

Type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Food constituents, its 

physical and chemical 

types. 

1   1 1     3    3 

2 Introduction to food 

micro-organisms 

2 1 2 5   2  2 4    4 

3 Factors affecting the 

microbial growth. 

1 1  2 2  2  2   3  3 

4 Principle of food 

preservations. 

1  1 2 2  2  2   4  4 

5 Different methods of 

preservation. 

2 1  3   2  2 3  2  5 

6 Chemical means of 

preservation. 

1 2  3 2  2  2 4  2  6 

7 Biochemical means of 

preservation. 

1   1      2    2 

8 Introduction to food 

packaging. 

2   2        4  4 

9 Hygienic aspects in food 

processing. 

1   1        2  2 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

 

References: 

1. Food Science, N. N. Potter, CBS Publisher & Distributors. 

2. Foods, Facts & Principles, N. S. Many & M. Shadaksharaswamy, New Age International (p) Ltd., New Delhi. 

3. Technology of food preservation, Desrosier & Desrosier, CBS Publishers & Distributors, New Delhi. 

4. Food Science, B. Srilakshmi, New Age International (p) Ltd., New Delhi. 

 

 

 

 

 

 

 

 
********** 



Course Title: INTRODUCTION TO FOOD PROCESSING TECHNOLOGY 

(PRACTICAL) 

 

Course Code – FD-301P                 3rd Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment - 25       Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Basic understanding of proximate composition of any food 
2. Principle of different reactions of different food macromolecules 
3. Principle of preservation and shelf life 
4. Effectively communicate laboratory findings. 

b) Motor Skill:  

1. Use of Soxhlet apparatus 
2. Use of Digestion, Distillation and Titration 
3. Calibration of different instruments 
4. Use of BOD incubator 
5. Connect the instrument properly.  

 

List of the Practical: 

1. Preparation of standard solutions for the chemical analysis i.e. HCl, H2SO4, KMnO4, Sodium 

Thiosulphate and Iodine. 

2. Determination of moisture content.  

3. Determination of protein by Kjeldal method.  

4. Determination of Ash content.  

5. Determination of crude fibre content. 

6. Determination of carbohydrate content. 

7. Detection of presence of starch by Iodine test. 

8. pH calibration and measurement. 

9. Acidity determination. 

10. Shelf life study-(Effect of class-I and class-II preservatives) 

 

********** 

 



Course Title: ELEMENTS OF FOOD ENGINEERING – I 
           

Code: FD – 302       L – T – P: 3 – 0 – 3:04 

              Total Marks: 100       Theory: 33/100 

 

1. Aim of the course: 

2. To learn the basic engineering principles and concepts of food engineering. 

3. To learn to basic study the phenomenon of heating a system. 

4. To learn basic laws and characteristics of heat transfer in food processing.  

5. To learn about engineering aspects of some food processing techniques like refrigeration, freezing 

and its application. 

6.  To learn about introduction of some new techniques in food processing and its application. 

7. To lean about basic material and energy balance in different food processing operations. 

2. Course Outcome:  On complete on of the course, students will be able to 

1. Understand the basic concepts in food engineering and the fundamental equations that govern food 

processes. 

2. Identify and understand the physical phenomena behind the processes and describe them 

mathematically. 

3. Understand major laws and characteristics of heat transfer in food processing. 

4. Knowledge of forms of heat transfer phenomena involved in food processing. 

5. Understand basic laws and characteristics of heat transfer in food processing. 

6. Will have problem evaluation and problem-solving skills regarding food processing operations that 

can affect the quality of food. 

7. Calculate amount of output obtained when certain amount of input is given to any food processing 

operations. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures Practical      Total (per week) 

      3       2         5 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 



ESE Sessional (SS)  

33/100   

   PT PA  

17/50 

 

150 

 

4 TA HA 25 25 

70 10 20 

 

5. Detailed Course Content: 

1. Laws of thermodynamics: Zeroth, first and second laws. Concepts of enthalpy, internal energy, 

entropy and absolute temperature. Properties of pure substances and mixtures, reversibility and 

irreversibility. Thermodynamic cycles. 

2. Introduction to heat, different methods of heat transfer, Fourier’s Law, Steady State heat transfer 

through plain and composite slabs, cylindrical and spherical surfaces. 

 

3. Natural and forced convection, concept of overall heat transfer coefficient, LMTD, Heat exchangers in 

food processing, effectiveness of heat exchanger, Relative heat transfer. 

 

4. Introduction to Unit Operations; Concept of primary, secondary and tertiary unit operations in food 

processing. Material and energy balance for the processes.  

 

Units Topics ILO 

  Upon completion of the subject, students 

should be able to  

Unit I Laws of thermodynamics a) Understand and apply the basic 

engineering principles and concepts in 

food processing.  

b) Analyse, solve/calculate problems of 

heat transfer in food processing. 

c) Understand major laws and 

characteristics of heat transfer in food 

processing.  

d) Knowledge of free and forced 

convective heat transfer. 

e) Improve skills and capabilities in 

problem-solving and logical thinking. 

Unit II Concepts of enthalpy, internal energy, 

entropy and absolute temperature. 

Unit III Properties of pure substances and mixtures, 

reversibility and irreversibility. 

Unit IV Thermodynamic cycles. 

Unit V Introduction to heat, different methods of 

heat transfer 

Unit VI Mode of heat transfers and design 

considerations and  working principles of 

different heat exchangers 

Unit VII Introduction to Unit Operations; Concept of 

primary, secondary and tertiary unit 

operations in food processing. Material and 

energy balance for the processes. 

 

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction: Laws of 

thermodynamics 

1   1 1    1 3    3 

2 Concepts of enthalpy, 

internal energy, 

entropy and absolute 

temperature 

2  2 4   3 2 5 1  4  5 

3 Properties of pure 

substances and 

mixtures, reversibility 

and irreversibility 

  2 2 1  2  3   4  4 

 

 

 

 

 

 

 

 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

References: 

1. Earle. R.L., Pergamon Press, New York: Unit operations in Food Processing.1 

2. Brennan, J.G. et. al.; Elsevier Applied Science, Amsterdam: Food Engineering Operations. 

3. Heldman, R.R. and R.P. Singh, CBS Publication: Food Process Engineering. 

4. Toledo, R.T., CBS Publication: Fundamentals of Food Engineering. 

5. Engineering thermodynamics. P. K. Nag, Tata McGraw-Hill, New Delhi, 3rd  Edition, 2005.  

6. Basic Principles and Calculations in Chemical Engineering. D.M. Himmelblau, PrenticeHall of India, 6th 

Edition, 1997. 

******** 

4 Thermodynamic 

cycles 

2  1 3 2  4   

6 

1  4  5 

5 Introduction to heat, 

different methods of 

heat transfer 

 

2 1  3   2  2 3  2  5 

6 Mode of heat transfers   

Design consideration 

and working 

1 2  3 2  2  2 4  2  6 

7 principles of different 

heat exchangers 

              

8 Material and Energy 

balance 

2   2        4  4 

9 Numerical Problems  3   3        4  4 



Course Title: ELEMENTS OF FOOD ENGINEERING – I (PRACTICAL) 

 

Course Code – FD-302P                 3rd Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment = 25       Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Woking principle of equipment. 

2. Identification of different modes of heat transfer 

3. Calculate problems of Material balance for food processing operation 

 

b) Motor Skill:  

1. Advanced calculations in spreadsheet.   
2. Handling dryers   
3. Handling Heat Exchangers  

4. Calibration and interpretation of readings from instrument 

 

List of the Practical: 

1. Measurements and estimation of thermal properties of foods 

2. Heat transfer through composite walls. 

3. Heating rate in jacketed vessels. 

4. Heat Exchangers and effectiveness. 

5. Estimation of heat transfer coefficients. 

6. Simple food operation calculations using spread sheet. 

6. MS Excel graph plotting of some food operation. 

7. Material balance and calculations in a drying process.  

8. Material Balance in evaporator 

******** 

 

 

 



Course Title: - PROFESSIONAL PRACTICE-I 

                 Course Code: -FD-310      L - T – P: 1 – 0 – 2:02 

                        Total marks: 50      Practical: 17/50  

               Semester: - 3rd (FPT) 

1. Rationale of the Subject/ Courses: - 
 

To develop general confidence, ability to communicate and attitude, in addition to basic 

technological concepts through Industrial visits, expert lectures, seminars on technical topics 

and group discussion. 

 

2. Course Objective (CO s) 

After completion of the course the Student will be able to: 

 

a) Acquire information from different sources. 

b) Prepare notes for given topic. 

c) Present given topic in a seminar. 

d) Interact with peers to share thoughts. 

e) Prepare a report on industrial visit, expert lecture. 

 

INTENTED LEARNING OUTCOMES (ILO) 

Sl.No. Course outcomes Indented Learning Outcome 

1. CO-1: Acquire 

information from

 different sources 

 

1. Identify the different sources to be visited for 

knowledge hunting from Food Processing and 

Technological point of view. 

2. State the importance of the source 

3. Collect the required information from the source 

4. Discuss the details of the source 

5. Prepare a report on the source. 



2. CO-2: Prepare notes for 

given topic. 

1. Identification of an important topic 

2. Group discussion 

3. Note preparation on that topic 

 

 

 

 

 

 

 

 

 

 

 

3.Teaching Scheme (in hours/week) 

 
Lecture Tutorial Practical Total 

1 0 2 3 

 

4.Examination Scheme: - 
 

Theory Pass marks  

(ESE+SS) 

Practical Pass 

marks ( 

PT+PA) 

Total 

marks ( 

PT+ 

PA) 

Credit 

ESE Sessional 

(SS) 

 

 

----- 

P
T 

PA  

 

17/50 

 

 

50 

 

 

2 TA HA  

25 

 

25    

3. CO-3: Present given topic 

in a seminar 

1. State the importance of seminar 

2. Preparation of lecture by PPT 

3. Fluency in communication 

4. Presentation of any topic in front of audiences 

4. CO-4: Interact with peers to 

share thoughts. 

1. Explain the importance of interaction 

2. Explain of brain storming 

3. Advantage of brain storming. 

4. State importance of sharing thoughts 

5 CO-5 Prepare a report on 

industrial visit, expert 

lecture. 

1. Importance of industry institute interaction 

2. State relation between industry and technology 

3. Structured visit of important industry 

4. Acquiring knowledge from expert lecture. 

5. Report preparation on food processing plant/ bakery industry. 



5.Course Content 
 

UNIT TOPIC/ACTIVITIES CONTACT 

HRS 

1 Industrial visit : Structured industrial visit shall be arranged and report 

of the same should be submitted by individual student 

( Any two of the following) 

   1.1 Nearby Bakery manufacturing plant 

   1.2 Nearby small scale food processing industry 

   1.3 Any other relevant industry/ factory as decided by teachers 

 

 

 

 

10 

2 Guest Lectures : Lectures by Professional / Industrial Expert / Student 

Seminars based on information search to be organized from any TWO of 

the following areas: 

2.1 Food Safety and Technical Management 

2.2 Advanced Food Manufacturing 

2.3 New Product and Process Development 

   2.4 Career opportunities 

   2.5 Communication in Industry. 

   2.6 Any other topic as decided by concerned teacher 

 

 

 

 

 

6 

3 Group discussion: The students should discuss in a group of six to eight 

students and write a brief report on the same as a part of term work. Two 

topics for group discussions may be selected by the faculty members. 

Some of the suggested topics are- 

3.1 Current development in science and Technology 

3.2 Current topic related to Food Processing Technology 

3.3 The role of student in the progress of the nation 

3.4 Use of internet/mobile 

  3.5 Any other relevant topic selected by teaches. 

  

 

 

 

 

6 

4 Student Activities : The students in a group of 3 to 4 will perform any 

one of the following activities and same will be presented in seminar 

 

 

8 



 

 

 

 

 

 

 Remarks 

1. The proposed syllabus is the outcome of teamwork 

2. The proposed syllabus has been prepared as per the instructions obtained from the 

higher authority time to time. 

 

 

 

******** 

 

 

 

 

 

 

 

 

 

 

 

    4.1 Current status, Growth rate and economic importance of 

Food industry         in India. 

   4.2 Bakery Products Technology 

   4.3 Bakery machinery and equipment 

   4.4 Safety and Sanitation 

   4.5 Any other relevant field selected by teachers 

 



BRANCH: FOOD PROCESSING TECHNOLOGY 

SEMESTER 4 

COURSE STRUCTURE 4th SEMESTER, FOOD PROCESSING TECHNOLOGY  

Sl 

No 
Subject 

Code 
Subject 

Student evaluation scheme  

Total 

Marks 
Credits 

Study 
Scheme 
(Contact 

hours/week 

Theory 
 

Practical 

 

   L T P 

E

S

E 

T

A 

H

A 

SS=T

A+H

A 

Theory 

Pass= 

ESE+SS 

P

A 

P

A 

Practic

al Pass= 

PA+PT 

Theory

+Practi

cal 

 

1 FD-401 

ELEMENTS OF 

FOOD 

ENGINEERING – II 
4 0 3 70 10 20 30 33/100 25 25 17/50 150 5 

2 FD-402 
BASICS OF FOOD 

CHEMISTRY 
3 0 2 70 10 20 30 33/100 25 25 17/50 150 4 

3 FD-403 

FOOD 

ENGINEERING 

OPERATIONS - I 

3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

4 CAI-403 

INSTRUMENTATIO

N AND PROCESS 

CONTROL 
3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

5 ME-405 
STRENGTH OF 

MATERIALS 
3 0 0 70 10 20 30 33/100 _ _ _ 100 3 

6 ME-407 
APPLIED 

MECHANICS 
3 0 0 70 10 20 30 33/100 - - - 100 3 

7 FD-410 
PROFESSIONAL 

PRACTICE-II 
1 0 2      25 25 17/50 50 2 

            
GRAND TOTAL 

850 25 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title: ELEMENTS OF FOOD ENGINEERING – II 

 

Code: FD – 401      L – T – P: 4 – 0 – 3: 05 

Total Marks: 100       Theory: 33/100 

1. Aim of the course: 

1. To learn the basic engineering principles and concepts in food processing. 

2. To be familiar with fluid flow phenomenon, conservation equations and their applications to simple 

problem. 

3. To be familiar with Pipe & pipe flow, pumps & their application and selection. 

4.  To learn the concept of mass transfer and laws of diffusion in food processing.  

5. To be familiar with psychometric chart to solve evaporation and drying problems. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Identify, formulate, and solve engineering problems.  

2. Able to apply conservation laws to fluid flow problems in engineering applications.  

3. Able to know the concept of heat and mass transfer and their operations in food processing. 

4. Understand the basic concept of fluid transportation in food processing. 

5. Understand psychometric properties and calculate various parameters. 

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures Practical      Total (per week) 

      3       3         6 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

   PT PA  

17/50 

 

150 

 

4 TA HA 25 25 

70 10 20 

 



5. Detailed Course Content 

Code: FD-401       L – T – P: 4 – 0 – 3: 04 

Total Marks: 100       Theory: 33/100   

1. Physical Properties of fluids, classification of fluid flow, continuity equations, Bernoulli’s equation & its 

application, Steady State flow equation, Concept of viscosity, Newtonian & non-Newtonian fluids. 

Poiseuille’s equation. 

2. Navier Stoke’s equation, flow through parallel plates & circular pipes, Concept of Reynolds’s number & its 

application, Concept of fluid transportation, fluid transportation devices & accessories.  Pipe & pipe flow, 

fitting, Pumps, types of pumps & their application and selection. Valves & joints. 

3. Fick’s Law of diffusion & basic concepts of convective mass transfer, Simultaneous heat & mass transfer, 

Introduction to mass transfer operations in food processing. 

4. Psychometrics: properties of air water vapour mixture; psychometric properties, charts & relations, & 

psychometric calculations. Principles of humidity control for food processing operations. Water relations of 

foods. 

Units Topics ILO 

  Upon completion of the subject, students 

should be able to  

 

Unit I Fluids: Laws classification and its 

properties 

a) Understand and apply the basic 

engineering principles and concepts in 

food processing. 

b) Analyse, solve/calculate problems of 

heat and mass transfer in food 

processing;  

c) Understand major characteristics of 

fluid flow and quantify the energy of 

fluid transportation in food processing. 

d)  Improve skills and       capabilities in 

problem-solving and logical thinking. 

Unit II Application of different laws of fluid and 

Concept of fluid transport with  

Unit III Introduction to mass transfer and laws of 

diffusion in food processing 

Unit IV Psychometrics: properties of air water 

vapour mixture and Psychometrics 

calculation 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction 1   1 1     3    3 

2 Properties of fluids 2 1 2 5   2  2 4    4 

3 Concept of viscosity 1 1  2 2  2  2   3  3 

4 Fluid transportation 1  1 2 2  2  2   4  4 

5 Pipe & pipe flow 2 1  3   2  2 3  2  5 

6 Pumps, and its types 1 2  3 2  2  2 4  2  6 



7 Valves & joints 1   1      2    2 

8 Heat & mass transfer 2   2        4  4 

9 Psychometric 

properties 

1   1        2  2 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

References: 

1. Unit operations in Food Processing - Earle, R. L. Pergamon press, NY. 

2. Food Engineering Operations - Brennan, J. G. et. al. Elsevier Applied Science, Amsterdam. 

3. Food Process Engineering - Held man, R. R. & R. P. Singh, CBS Publication. 

4. Fundamental of Food Engineering - Toledo, R. T., CBS Publication. 

5. Introduction to Food Engineering, Paul Singh R. and Heldman Dennis R.,  Academic Press, Elsevier 

6. Transport processes and separation process principles, C. J. Geankoplis, PHI, 4th Edition, 2003.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title: ELEMENTS OF FOOD ENGINEERING – II 

(PRACTICAL) 
 

 Course Code – FD-401P                  4th  Semester 

  Full Marks – 50         Practical Test/viva = 25 

  Internal assessment = 25       Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Idea of different pressures and their calculation.  

2. Proper selection of measuring instrument (whenever required). 

3. Principle of pressure and flow measuring devises  

4. Principle of humidification/dehumidification 

5. Idea of mass transfer operations 

b) Motor Skill:  

1. Handling of Pressure Measurement devices 

2. Handling BOD incubator and use of dehumidifying agents 

3. Handling centrifugal pumps for different operation 

4. Handling flow measurement devices 

List of the Practical: 

            1. To verify Bernoulli’s equation experimentally. 

2. To determine the flow rate and coefficient of discharge using Venturimeter. 

3. To measure discharge through Rotameter. 

4. To determine the Reynolds number and types of flow (Laminar or Turbulent), the flow rate and 

coefficient of discharge using Orifice meter. 

5. Measurement of viscosity and surface tension of liquids. 

6. To determine the characteristics of centrifugal pump and to find out total head, pump efficiency 

and overall efficiency of pump. 

7. Estimation of diffusivity of gases/liquids. 

8. Diffusivity values during drying of foods. 

9. Pressure drop in flow through porous media. 

10. Determination of water activities of foods. 

11. Concentration dependency of water activity. 

12. Sorption isotherms and storage stability of foods. 

13. Studies on Humidification/ Dehumidification columns. 

 

 

********* 

 



Course Title: BASICS OF FOOD CHEMISTRY 

               Code: FD – 402      L – T – P: 3 – 0 – 2:04 

               Total Marks: 100       Theory: 33/100 

 

1. Aim of the course: 

1. To understand the chemistry of food constituents. 

2. To understand the chemical reactions involving food components (such as Maillard reaction, 

caramelization, and hydrolysis). 

3. To acquaint with properties and role of various constituents in foods, interaction and changes during 

processing.  

4. To understand the functions of food additives and their roles in food systems. 

5. To understand the properties and function of enzymes and its applications in food processing. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Understand the general chemical structures of the major components of foods (water, proteins, 

carbohydrates, and lipids) and selected minor components (vitamins and minerals). 

2. Explain the chemistry underlying the properties and reactions of various food components. 

3. Understand the major chemical reactions that may occur during food processing, storage and 

utilization. 

4. Know the important sources of vitamins and minerals in food and how these affect other quality 

aspects of food. 

5. Know the function of food enzymes and its application in food processing. 

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures Practical      Total (per week) 

      3       2         5 

 

 

 



 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

   PT PA  

17/50 

 

150 

 

4 TA HA 25 25 

70 10 20 

 

5. Detailed Course Content 

          Code: FD-402       L – T – P: 3 – 1 -0: 04 

    Total Marks: 100       Theory: 33/100   

1. Introduction, role of food chemistry and chemist in food industries. Importance of different food 

constituent. Water: structure, properties, types of liquid water and ice, mineral water. Water activity and 

storage stability of food. 

 

2. Carbohydrate: nomenclature and classification, structure, physical and chemical properties of mono & 

Polysaccharides (cellulose, starch, fructose, galactans, hemi cellulose, pectic substances) and their 

functions. Proteins: Classification and properties of amino acids, chemical properties of proteins, 

structure of amino acids, essential and non-essential amino acid, isolation of amino acids. 

 

3. Lipids: structure, physical and chemical properties, acidity, reversion, introduction to hydrogenation and 

its importance. Vitamins: types (water and fat soluble), chemistry and functions, source and deficiency 

disease. Minerals in foods: calcium, phosphorus, iron, copper, lead, tin, zinc and arsenic. 

 

4. Food Enzymes: classifications, nomenclature, activation energy, factors effecting enzymes actions. 

Food additives: Properties and function. Plant pigments: structure and properties of chlorophyll, 

anthocyanins and arytenoids, chemical changes during processing. Emulsions and emulsifiers, 

mechanism of emulsification. 

 

 

Units Topics ILO 

  After learning the course, the students should be able to: 

Unit I Introduction to food 

chemistry and different food 

constituent, viz. water, its 

role and importance in food 

processing.  

• Understand the properties and structure of water 

molecules and nature of interaction with food 

macromolecules; structure of ice, forms of water 

present in foods. 



 

 

 

 

 

 

 

 

 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction 1   1 1     3    3 

2 Importance of different 

food constituent 

2 1 2 5   2  2 4    4 

3 Carbohydratesand its 

chemical properties 

1 1  2 2  2  2   3  3 

4 Proteins and its 

chemical properties 

1  1 2 2  2  2   4  4 

5 Lipids and its chemical 

properties  

2 1  3   2  2 3  2  5 

6 Vitamins and minerals 1 2  3 2  2  2 4  2  6 

7 Food additives 1   1      2    2 

8 Food enzymes 2   2        4  4 

9 Enzymes as food 

processing aids 

1   1        2  2 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

References: 

1. Food Chemistry - L.H. Meyer, CBS, New Delhi. 

2. Food Chemistry - Fennema, CRC. 

3. Principles of Biochemistry - Lehninger, CBS, New Delhi. 

******** 

Unit II Study of carbohydrates and 

proteins. Its chemical and 

properties with functions 

• The structure of amino acids and how assimilated to 

form primary, secondary, tertiary and quaternary 

structure of food proteins; association of food protein 

structure with physical properties; effect of food 

processing on nutritional and functional properties; 

structure and isomerization of monosaccharides and 

disaccharides; structure of starch, cellulose, pectin and 

their chemical modifications. 

Unit III Study of Lipids, vitamins 

and minerals: structure, 

physical and chemical 

properties and functions. 

• The structure of fatty acids and physical and chemical 

properties; structure of triglycerides and physical and 

chemical properties; essential food for vitamins and 

about various minerals present in food with their 

properties and action mechanisms. 

Unit IV Study of food enzymes and 

additives: Its classifications, 

nomenclature, properties 

and functions.  

• Function of food enzymes; effect  of pH, temperature, 

water activity, ionic  strength; applications of different 

enzymes 

•  as food processing aids. 

 



Course Title: BASICS OF FOOD CHEMISTRY (PRACTICAL) 

 

Course Code – FD - 402P                 4th  Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment - 25       Pass marks = 17/50 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Use of spectrophotometer. 

2. Preparation of standard curve for determination of different elements in food. 

3. Preparation of plates for TLC. 

4. Determination of quality parameter of oils and fats. 

5. Effectively communicate laboratory findings 

 

b) Motor Skill:  

1. Connect the instrument properly.  

2. Take accurate results. 

3. Selection of aqueous and stationary phase for different chromatographic techniques 

List of the Practical: 

1. Estimation of vitamins: ascorbic acid, carotene and thiamine.  

2. Estimation of fats & Oils i.e. Free fatty acids, peroxide value, saponification value, RM number. 

3. Determination of minerals: calcium, phosphorus and iron. 

4. Determination of amino acid and protein by spectrophotometric method, biuret and lowry             

method. 

5. Assay of enzymes 

6. Chromatographic experiments. 

7. Platform tests and milk grading 

8.  Chemical analysis of milk and assessment of raw milk for various quality parameters. 

 

******** 



Course Title: FOOD ENGINEERING OPERATIONS - I 

             Course Code: FD – 403     L – T – P: 3 – 0 – 3: 04 

               Total Marks: 100                             Theory: 33/100 

1. Aim of the course: 

1. To learn to study and analyse the phenomenon during refrigeration in food processing. 

2. To learn major laws and characteristics of freezing in food processing.  

3. To acquaint the basic concepts of unit operations used in food processing industries. 

4. To acquaint with various operations of food processing such as cleaning, grading, size reduction, 

mixing, filtration and material handling. 

5. To understand the selection of materials for different food processing equipment. 

6. To understand the different types of food engineering mechanism. 

7. To analyse and interpret data 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Understand major laws and characteristics of heat transfer in food processing. 

2. Knowledge of forms of heat transfer phenomena involved in food processing. 

3. Use the techniques and engineering tools necessary for engineering practices. 

4. Understand the various operations of food processing such as cleaning, grading, size reduction, mixing, 

filtration and material handling. 

5. Understand the selection of materials and handling of different food processing equipment. 

6. Understand the application of different machine fabrication operations and its principles during 

operation. 

7.  Understand the phenomena of different separation methods. 

 

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures Practical      Total 

(per week) 

      3       3         6 

 



 

 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

   PT PA  

17/50 

 

150 

 

4 TA HA 25 25 

70 10 20 

 

5. Detailed Course Content 

Code: FD-403       L - T – P: 3 – 0 – 3:04 

Total marks: 100       Theory: 33/100    

 

1. Refrigeration and freezing: refrigeration cycles, heat pump, problem shooting of refrigeration systems. 

Application of refrigeration in food processing and preservation. Food freezing systems. 

2. Material handling: Conveyors, elevators, cleaning and handling of raw materials. Selection and design of 

material handling equipment. 

 

3. Food machinery for size reduction, mechanical expression, mechanical separation, mixing and agitation; 

Emulsification and Homogenization. 

4. Filtration, membrane separation; Sedimentation and centrifugation. 

 

Units Topics ILO 

Unit I Refrigeration and freezing and 

its application in food 

processing 

Understand and apply the basic engineering 

principles related to refrigeration and freezing in 

food processing. 

Unit II Selection and design of material 

handling equipment. 

 

• Understand the selection of materials for 

different food processing equipment. 

  



Unit III Introduction and use of Food 

machinery 
• Apply different machine fabrication 

operations and its principles during operation 

and maintenance of food processing 

equipment. 

Unit IV Filtration, membrane separation; 

sedimentation and 

centrifugation. 

• Understand different types of food 

engineering mechanism, understand the 

mechanical applications.  

• Operations used of filtration, diffusion, 

membrane separation; Sedimentation and 

centrifugation. And conduct experiments, as 

well as to analyse and interpret data. 

 

5. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Refrigeration and its 

application in food 

processing 

2   2 2   2 4      

2 Freezing    4 4   3 2 5   3  3 

3 Selection and design 

of material 

2 1 2 5   2  2 4    4 

4 Handling of 

equipment 

1  1 2 2  2  2   4  4 

5 Machine fabrication 2 1  3   2  2 3  2  5 

6 Filtration 1 2  3 2  2  2 4  2  6 

7 Membrane 

separation 

1   1      2    2 

8 Sedimentation 2   2        4  4 

9 Centrifugation 1   1        2  2 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

 

 

Reference Books: 

1. Unit Operations in Food Processing - Earle, R. L., Pergamon Press New York 

2. Food Engineering Operations - Brennan, J.G. et. al., Elsevier Applied Science, Amsterdam. 

3. Food Process Engineering - Heldman, R. R. and R. P. Singh, CBS Publication. 

4. Fundamentals of Food Engineering - Toledo, R. T., CBS Publication. 

5. Unit Operations in Chemical Engg. - McCabe, Smith and Harriot, McGraw Hill Book Co., New York. 

6. Transport processes and Unit Operations - C. J. Geankopolis, Prentice Hall of India, New Delhi. 

******** 



Course Title: FOOD ENGINEERING AND UNIT OPERATIONS 

(PRACTICAL) 

 
Course Code – FD-403P      3rd Semester 
Full Marks – 50         Practical Test/viva = 25 

Internal assessment - 25        Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Identification of different modes of heat transfer 

2. Calculations related to power consumption and efficiency of different equipment  

3. Calculate values for various properties of food materials. 

4. Principle of working of different food processing equipment.  

b) Motor Skill:  

1. Handling Heat Exchangers  

2. Calibration and interpretation of readings from instrument 

3. Operate many mechanical operations machinery required for food processing   

4. Calculate results/outcomes (as needed) 

 
List of the Practical: 

1. Visit to cold storages 

2. Working of domestic refrigerators 

3. Study of refrigeration systems/test rigs 

4. Determination of physical properties such as bulk density, porosity, sphericity, angle of repose 

etc 

5. Particle size distribution using sieve shaker. 

6. Size reduction using Ball Mill and calculation of critical speed of mill. 

7. Size reduction using Jaw crusher and calculation of equivalent diameter of solid particle. 

8. Study of mechanical expression of edible oil. 

9. Mixing experimentation and determination of uniformity coefficient. 

10. Determination of power consumption in mixing/agitation. 

11. Filters and filter resistance. 

12. Studies on membranes separation processes. 

 

 

******** 



Course Title: INSTRUMENTATION AND PROCESS CONTROL 
 

Code: CAI-403      L – T – P: 3 – 0 – 3: 04 

       Total Marks: 100       Theory: 33/100 

 

1. Aim of the course: 

1. To learn about the fundamentals and importance of instrumentation. 

2. To learn the concepts in automatic control and instrumentation of process plants. 

3. To familiarize with concepts of process dynamics and control leading to control system design. 

4. To introduce dynamic response of open and closed loop systems. 

5. To learn the method of control loop components and stability of control systems along with 

instrumentation 

2. Course Outcome: On completion of the course, students will be able to 

1. Explain the basic principles and importance of process control in industrial process plants. 

2. Specify the required instrumentation and final elements to ensure that well-tuned control is achieved. 

3. Explain the use of block diagrams & the mathematical basis for the design of control systems. 

4. Design and tune process (PID) controllers. 

5. Explain the importance and application of good instrumentation for the efficient design of process 

control loops for process engineering plants. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures Tutorial Practical      Total (per week) 

      3 0 3         6 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

   PT PA  

17/50 

 

150 

 

4 TA HA 25 25 

70 10 20 



 

5. Detailed Course Content 

1. Fundamental & importance of Instrumentation, types of instruments, selection of instruments, 

performance of instruments, error in measurement, calibration & standard, Calibration of instruments: 

Methods & analysis, Introduction to transducer & types, Process Instrumentation, recording instruments, 

indicating & recording Instruments.  

 

2. Measurements of temperature, pressure, relative humidity, moisture content & velocity & flow. 

 

3. Miscellaneous measurement: force &torque, level, pH, gas analyser, emissivity, refractive index, 

viscosity, surface tension, &colour spectro-photometry, chromatography & NIR. Introduction to 

biosensors. 

 

4. Basic concept of process controls, types of control & their application. Concept of automatic control & 

its classification, Instrumentation & control of typical food processing units like reactor, evaporator, dryer 

etc. 

 

Units Topics ILO 

  After learning the course the students should be 

able to: 

Unit I Fundamental & importance of 

Instrumentation, types, selection and 

performance of instruments, Calibration 

of Instruments. Introduction to transducer 

and types. 

• Understand the types of instruments, its 

selection and calibration. Concepts and types 

of transducers and its application in different 

instrumentation process. 

Unit II Measurements of temperature, pressure, 

relative humidity, moisture content, 

velocity and flow. 

• To measure the different parameters involved 

in the performance of instrument like 

temperature, pressure etc.  

Unit III Miscellaneous measurements: force and 

torque, gas analyser, emissivity, 

refractive index, Spectrophotometry, 

Chromatography and NIR. Introduction 

to biosensors. 

• Understand the methods of measurement for 

various parameters like force, refractive 

index, torque etc.  and chromatographic 

techniques. Understand the concepts 

Biosensors, types and its applications. 

Unit IV Basic concept of process controls, types 

and applications. Concept of automatic 

control & its classification, 

Instrumentation & control of typical food 

processing units like reactor, evaporator, 

dryer etc. 

• Understand the concepts of automatic process 

control and its application in various food 

processing sections. 

 

 

            

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

Type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction 1   1 1     3    3 

2 Measurements of 

different parameters 

2 1 2 5   2  2 4    4 

3 Methods & analysis of 

transducers 

1 1  2 2  2  2   3  3 

4 Force & torque 1  1 2 2  2  2   4  4 

5 Gas analyser 

andrefractive index 

2 1  3   2  2 3  2  5 

6 Chromatography and 

NIR 

1 2  3 2  2  2 4  2  6 

7 Spectrophotometer 1   1      2    2 

8 Concept of process 

controls and 

applications 

2   2        4  4 

9 Biosensors 1   1        2  2 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

References: 

1. Experimental Methods - J. P. Holman McGraw Hill International, Auckland. 

2. Engineering Metrology - R K Jain, Khanna Publishers, Delhi. 

3. Mechanical Measurements - Thomos G. Beckwith & Lewis Back N. Adison Wesely Longman, Harlow. 

4. Industrial Instrumentation - John Wiley Eastern Ltd, New Delhi. 

 

 

******** 

 

 

 

 

 

 

 

 



Course Title: INSTRUMENTATION AND PROCESS CONTROL 

(PRACTICAL) 
 

Course Code – CAI-403P                 4th  Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment - 25        Pass marks = 17/50 

Skills to be developed: - 

  a) Intellectual Skills: -  

     1. Identification of equipment and its calibration. 

           2. Selection of elements/equipment for particular applications. 

           3. Principle of working of sensors 

           4. Interpret results 

 

b) Motor Skill:  

1. Accuracy in instrument. 

2. Using sensor to detect a required output 

3. Idea of connecting circuit properly 

4. Calculate results/outcomes (as needed). 

 

List of the Practical: 

1. Use of Transducers 

2. Calibration of different instruments 

3. Principle for measurements of different parameters like pH, moisture, refractive index 

using respective instruments. 

4. Study of thermocouples. 

5. Study the concept of working of E-Nose 

6. Study of load cell. 

7. Instrumental working of spectrophotometry 

 

 

******** 

 

 

 

 

 



Course Title: STRENGTH OF MATERIALS 

Code: ME-405                   L – T – P: 3 – 0 – 0:03 

         Total Marks: 100       Theory: 33/100 

1. Aim of the course: 

1. To know the physical meaning of stress and strain. 

2. Understand the relationship between the strain and stress equations in order to solve problems. 

3. To learn the different types of beams, type of shear load on beam, and torsion. 

4. To learn the effects of shear load and torsion on shaft and helical spring, thin cylinders, column and 

struts. 

5. To learn about the different types of column and effects of load on column and struts. 

2. Course Outcome: On completion of the course, students will be able to 

1. Solve problems on simple stress and strain on materials following Hooks’ Law. 

2. Analyse problems on cantilever beam and simply supported beam with overhanging due to point and 

uniformly distributed load. 

3. Know simple bending and its related effect on beams. 

4. Calculate the bending stress on beams based on pure bending. 

5. Apply the principle of pure torsion on a power transmitting shaft and a helical spring. 

6. Design a riveted joint. 

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures Tutorial Practical      Total (per week) 

      3       0 0         3 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

PT PA  

-- 

 

100 

 

3 TA HA -- -- 

70 10 20 

 



5. Detailed Course Content 

Code: ME-405        L – T – P: 3 – 0 – 0:03 

Total Marks: 100       Theory: 33/100   

1. Concept of stress and strain, normal and shearing stresses and strains, stress-strain relationship, 

generalized Hooke’s Law, plane stress and plane strain, Poisson’s ratio, stress-strain diagrams for uni-

axial loading. 

2. Deformation of axially loaded members and statically indeterminate problems, torsion of circular shafts; 

Stress and deflections in closed coiled helical springs subjected to axial forces, members subjected to 

flexural loads. 

3. Reactions for statically determinate beams, relationship between load, shearing force and bending 

moment, shear force and bending moment diagrams. 

4. Theory of simple bending stresses in beams, shearing stresses in beams, members subjected to 

combined loads, principal stresses and principal planes, principal strains. Mohr’s circle of stresses and 

strain, principal stresses in 3D, relation between elastic constants. 

5. Principal stresses for strain measurements, combined torsion and bending, pressure vessels, biaxial 

stresses, yield theories, deflection of beams, direct integration method, moment area method. 

Units Topics ILO 

  After learning the course the students 

should be able to: 

Unit I Concept of stress and strain, normal and 

shearing stresses and strains, stress-strain 

relationship, Hooke’s Law, Poisson’s ratio, 

stress-strain diagrams for unit-axial loading 

Understand the concepts of stress and 

strain and their use in the analysis and 

design of machine members and 

structures. Applications of Hooke’s 

laws and Poisson’s ratio.  

Unit II Deformation of axially loaded members and 

statically indeterminate problems, torsion of 

circular shafts; Stress and deflections in 

closed coiled helical springs subjected to 

axial forces, members subjected to flexural 

loads. 

Understand of material behaviour under 

a condition of pure torsion (twisting 

moment) on circular shafts. 

Unit III Reactions for statically determinate beams, 

relationship between load, shearing force 

and bending moment, shear force and 

bending moment diagrams. 

Understand the models and procedures 

used in the analysis of transversely 

loaded beams and shafts with various 

support conditions. 

Unit IV Theory of simple bending stresses in beams, 

shearing stresses in beams, members 

subjected to combined loads, principal 

stresses and principal planes, principal 

strains. Mohr’s circle of stresses and strain, 

principal stresses in 3D, relation between 

elastic constants. 

Able to analyse the effect of various 

loading combinations on a 

mechanical/structural member. 

Also able to learn the principal stresses, 

principal planes and maximum shear stress 

under various combinations of bending, 

torsion and axial loads on machine and 

structural parts using Mohr’s circle. 
  



Unit V Principal stresses for strain measurements, 

combined torsion and bending, pressure 

vessels, biaxial stresses, yield theories, 

deflection of beams, direct integration 

method, moment area method. 

Calculate design normal stress and shear 

stress for various metals under various 

conditions. Determine shear and bending 

moment diagrams for variously loaded and 

supported beams, using graphical calculus. 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Simple stress and 

strain 

2 2 2 6 0 4 2 0 6 0 2 6 4 12 

2 SF and BM 2 2 0 4 0 0 4 0 4 0 0 4 

 

4 8 

3 Bending and 

deflections of beams 

0 2 2 4 0 2 2 0 4 0 0 4 4 12 

4 Stress in beams 1 1 0 2 0 2 0 0 2 0 4 4 0 8 

5 Transmission in 

shafts and springs 

1 1 0 2 1 2 0 0 3 0 4 3 0 7 

6 Columns and struts 1 2 0 3 0 1 2 0 3 0 0 2 3 5 

7 Rivets and riveted 

joints 

1 1 0 2 0 0 2 0 2 0 0 2 4 6 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

 

References:  

1. Mechanics of Materials - J.M. Gera and S.P. Timoshenko, CBS Publishers & Distributors, New Delhi. 

2. Strength of Materials & Mechanics of Structures, Vol. I&II: B.C. Punmia, Standard Publishers & 

Distributors, New Delhi. 

3. Mechanics of Structures, Vol. I&II: S.B. Junnarkar, Charotar Publishing House, Anand. 

4. Strength of Materials - F.L. Singer &APytel, Harper & Row Publisher, NY. 

 

********* 

 

 

 

 

 



Course Title: APPLIED MECHANICS 
 

                     Code: ME-407                        L – T – P: 3 – 0 – 0:03 

                     Total Marks: 100             Theory: 33/100 

 

1. Aim of the course: 

1. To understand and examines the response of bodies or systems of bodies at rest when subjected to 

external load actions. 

2. To understand the fundamental mechanics concepts of vectors, loads, free body diagrams and 

equilibrium. 

3. To develop capacity to predict the effect of force and motion in the course of carrying out the design 

functions of engineering. 

4. To understand the methods and to calculate reactions, forces in trusses, as well as sectional properties 

and internal forces. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Explain the differential principles applies to solve engineering problems dealing with force, 

displacement, velocity and acceleration. 

2. Analyse axial force, shear force and bending moments in simple structures. 

3. Demonstrate proficiency in calculating reactions in beams and trusses. 

4. Demonstrate an understanding of load actions acting on bodies in equilibrium. 

5. Determine properties of area including centroids and first and second moments of area. 

6. To solved the problems and equations of Kinematics. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures Tutorial Practical      Total 

(per week) 

      3 0 0         3 

 

 



4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass marks 

(PT+PA) 

Total marks (Th+ Pr) Credit 

ESE Sessional (SS)  

33/100   

PT PA  

-- 

 

100 

 

3 TA HA -- -- 

70 10 20 

 

5. Detailed Course Content 

Code: ME-407       L - T – P: 3 – 0 – 0:03 

Total marks: 100       Theory: 33/100    

 

1. Introduction to mechanics and SI unit, equivalent forces at a point, simplest resultants in two 

dimensions, equations of equilibrium: free body diagrams, reactions, number of unknowns, 

indeterminacy and solvability. 

2. Two dimensional frames and trusses, method of members, method of joints and method of sections, 

principle of virtual work, friction forces, sliding and rolling friction. 

3.  Belt, rope and chain drives and power screws. 

4. Properties of surfaces, centroids, mass centres, second moment and product of inertia of plane area, 

parallel axis theorem and polar moment of inertia of a particle. 

5. Kinematics: Velocities, acceleration, curvilinear coordinate system and relative motion, particle 

dynamics: equations of motion, systems of particles. 

Units Topics ILO 

  After learning the course the students should be 

able to: 

Unit I Introduction to mechanics and SI unit, 

equivalent forces at a point, simplest 

resultants in two dimensions, 

equations of equilibrium: free body 

diagrams. 

Understand the basic concepts of mechanics,  SI 

units, types of force acting on free body. 

Unit II Two dimensional frames and trusses, 

method of members, method of joints 

and method of sections, principle of 

virtual work, friction forces, sliding 

and rolling friction. 

Understand the two-dimensional frames and 

trusses and calculating reactions in beams and 

trusses. Also, the sections of joints and the types 

of frictional forces acting on the body. 

Unit III Belt, rope and chain drives and power 

screws 

To understand the working principle of belt, 

rope, chain drives and power screws. 

  



Unit IV Properties of surfaces, centroids, mass 

centres, second moment and product 

of inertia of plane area, parallel axis 

theorem and polar moment of inertia 

of a particle. 

 

To understand and determine the properties of area 

including centroids and first and second moments of 

area. 

Unit V Kinematics: Velocities, acceleration, 

curvilinear coordinate system and 

relative motion, particle dynamics: 

equations of motion, systems of 

particles. 

To understand the concepts of curvilinear coordinate 

system and relative motion, and solved the various 

problems of Kinematics. 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction to 

mechanics 

1   1 1     3    3 

2 Equations of 

equilibriums 

2 1 2 5   2  2 4    4 

3 Two dimensional 

frames and trusses 

1 1  2 2  2  2   3  3 

4 Method of joints 

and sections 

1  1 2 2  2  2   4  4 

5 Belt, rope and 

chain drives and 

power screws 

2 2  4   2  2 4  2  6 

6 Frictional forces 1 1  2 2  2  2 3  2  5 

7 Moment of inertia 1   1      2    2 

8 Properties of 

surfaces and 

particles 

2   2        4  4 

9 Kinematics 2 1 2 5 2   2 4  3 4  7 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

References: 

1. I.J. Shames, PHI Pvt., Ltd. New Delhi: Engineering Mechanics: Statics and Dynamics 

2. J.L. Meriam and L.G. Krige, John Wiley and Sons, New York: Engineering Mechanics: Statics and 

Dynamics 

3. S.B. Junnarkar, Charotor Publishing House, Anand: Mechanics of Structures, Vol.I. 

4. K.L. Kumar, Tata McGraw Hill Publishing Co. Ltd., New Delhi: Engineering Mechanics. 

************************** 



Course Title: -PROFESSIONALPRACTICE-II 

 

                 Course Code: -FD-410     L - T – P: 1 – 0 – 2:02 

Total marks: 50      Practical: 17/50   

1. Objective of the Subject/Courses: - 

To develop general confidence, ability to communicate and attitude, in addition to basic 

technological concepts through Industrial visits, expert lectures, seminars on technical 

topics and group discussion. 

2. Course Objectives (CO) 

The Student will be able to: 

a) Acquire in formation from different sources. 
b) Prepare notes for given topic. 
c) Present given topic in a seminar. 
d) Interact with peers to share thoughts. 

e) Prepare a report on industrial visit, expert lecture. 

 

 

INTENTEDLEARNINGOUTCOMES(ILO) 

Sl.No. Course outcomes Indented Learning Outcome 

1. CO-1: Acquire 

information from
 different sources 

 

1. Identify the different sources to be visited for 

knowledge hunting from Food Processing 

Technology point of view. 

2. State the importance of the source 

3. Collect the required information from the source 

4. Discuss the details of the source 

5. Structured industrial visit and preparation of report of 

a. Nearby Juice Processing plant 

b. Nearby Jam and Jelly processing plant 

c. Nearby other Fruits and Vegetable products 

plant 
2. CO-2: Prepare notes 

for given topic. 

1. Identification of an important topic 

2. Group discussion 

3. Note preparation on that topic 

4. Presentation of the selected topic 

3. CO-3: Present given 

topic in a seminar 

1. State the importance of seminar 

2. Preparation of lecture by PPT 

3. Fluency in communication 

4. Presentation of any topic in front of audiences 



4. CO-4: Interact with 

peers to share thoughts. 

1. Explain the importance of interaction 

2. Explain of brainstorming 

3. Advantage of brainstorming. 

4. State importance of sharing thoughts 

5 CO-5 Prepare a report 

on industrial visit, expert 
lecture. 

1. Importance of industry institute interaction 

2. State relation between industry and technology 

3. Structured visit of important industry 

4. Acquiring knowledge from expert lecture. 

5. Report preparation on Fruits and Vegetables Products 

Technology etc. 

 

 

3. Teaching Scheme (in hours/week) 
Lecture Tutorial Practical Total 

1  2 3 

 

4. Examination Scheme: - 
 

Theory Pass marks( 
ESE+SS) 

Practical Pass marks( 
PT+PA) 

Totalmarks 
( PT+PA) 

Credit 

ESE Sessional (SS)  

 

----- 

PT PA  

 

17/50 

 

 

50 

 

 

2 

TA HA  

25 

 

25 --- --- --- 

 

5. Course content 
 

UNIT TOPIC/ACTIVITIES CONTAC
THRS 

1 Industrial visit: Structured industrial visit shall be arranged and report 

of the same should be submitted by individual student 

(Any two of the following) 

1. Nearby Juice Processing plant 

2. Nearby Jam and Jelly processing plant 

3. Nearby other Fruits and Vegetable products plant  

4. Any other nearby industry related Food Processing Technology. 

 

 

10 

2 Guest Lectures: Lectures by Professional / Industrial Expert / Student 

Seminars based on information search to be organized from any TWO 

of the following are as: 

1. Computations in Food Processing  

2. Operating different machineries in Food Industry 

 

 

 

6 



 

 3. Use of Automated equipment in Food Industry 

4. Social responsibilities of Food Engineer. 

5. Any other topic as decided by teachers 

 

3 Individual Assignment: Student will be given some individual 
assignment and asked to submit them. 

Any two from the list suggested 

a) Industrial Flow Chart of different food product 
b) Preparation flowsheet of any food industry 
c) High order thinking (HOT) Assignment on Heat Exchangers 
d) Assignment on New product development ideas 
e) Estimation of Raw material and others things required for 

defined food processing operation 
f) Any other assignment given by teacher. 

 

 

6 

4 Student Activities: The students in a group of 3 to 4 will perform any 

one of the following activities and same will be presented in seminar 

4.5 Preparation of New product 

4.6 Evaluating performances of some equipment  

4.7 Any other relevant field selected by teachers 

 

8 

 

 

 

************ 

 
Remarks 

3. The proposed  syllabus is the outcome of teamwork 

4. The proposed syllabus has been prepared as per the instructions 

obtained from the higher authority time to time. 

 

 

 

 

 

 



SEMESTER: 5 

BRANCH: FOOD PROCESSING TECHNOLOGY 

 

Sub.Cod

e 
Subject  

Student evaluation scheme  
Total 

Marks 
Credits 

Theory 

 

Practical 

 

  L T P 
ES

E 
TA HA 

SS=

TA

+H

A 

Theory 

Pass= 

ESE+S

S 

PA 
P

T 

Prac

tical 

Pass

= 

PA+

PT 

Theory+

Practica

l 

 

FD-501 

FUNDAMENTALS 

OF FOOD 

MICRIBIOLOGY 

AND 

BIOTECHNOLOGY 

3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

FD-502 

INTRODUCTION 

TO FOOD 

MACHINERIES 

3 1 0 70 10 20 30 33/100    100 4 

FD-503 
FOOD PRODUCT 

TECHNOLOGY-I 
3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

FD-504 
FOOD STORAGE 

AND PACKAGING 
3 0 0 70 10 20 30 33/100    100 3 

FD-505 
FOOD QUALITY 

CONTROL 
3 0 3 70 10 20 30 33/100 25 25 17/25 150 4 

FD- 506 

FRUITS AND 

VEGETABLES 

PROCESSING 

3 0 3 70 10 20 30 33/100 25 25 17/25 150 4 

FD-510 
PROFESSIONAL 

PRACTICE-III 
1 0 2      25 25 17/50 50 2 

          Grand Total 850 25 

 

 

 

 

 

 

 

 

 

 



Course Title: FUNDAMENTALS OF FOOD MICROBIOLOGY AND 

BIOTECHNOLOGY 

          Code: FD – 501              L – T – P: 3 – 0 – 3: 04 

          Total Marks: 100               Theory: 33/100 

 

1. Aim of the course: 

1. To develop the knowledge in the basic area of food biotechnology and its role in food 

processing industry. 

2. To develop the knowledge of students in the basic area of food microbiology.  

3. To appreciate the role of microbes in food spoilage, preservation of foods and food borne 

infections. 

4. To develop the knowledge of primary and secondary metabolites. 

5. To develop the knowledge of traditional fermented food. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Gather knowledge of food biotechnology, its present status in India in relation to food 

technology.  

2. Understand and identify the various microbes associated with food. 

3. Understand and identify the role of these microbes in food spoilage, food preservation and role 

of pathogens in food borne infections. 

4.  Understand the production process of primary and secondary metabolites along with the by-

products. 

5. Understand the concepts of traditional fermented foods. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures practical      Total (per week) 

      3       3         6 

 

 



4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

17/50 

 

150 

 

4 

TA HA 25 25 

70 10 20 

 

5. Detailed Course Content 

1. Introduction to food biotechnology, scope and present status in India in relation to food 

technology and its general applications.  

 

2. Definition, historical development in food microbiology; prokaryotic and eukaryotic cell.   

Microbial growth: reproduction of bacteria, yeast and mold. Techniques of pure culture: serial 

dilution, pour plate, streak plate, spread plate, slant, broth and enrichment culture.  

 

3. Production of primary and secondary metabolites: The process of production of some 

commercially important organic acids citric acid, lactic acid, acidic acid, gluconic acid, amino 

acids and alcohol–Bioproducts for food industries–Natural bio-preservatives–Nisin. Production 

of different microbial products – Beverages, antibiotics and vitamins with specific reference to 

substrates, optimum conditions microorganism used.  

 

4. Application of biotechnology to traditional fermented foods: origin, scope and development, 

sauerkraut, yoghurt, cheese, miso, tempeh, idli, dosa.  

 

Units Topics ILO 

  After learning the course the students should 

be able to: 

Unit I Introduction to food biotechnology 

with related to food industries, its 

scope in India 

• To understand the role of biotechnology in 

food applications and its scope. 

Unit II Introduction to food microbiology 

and study of different techniques 

used for microbial culture. 

1.Understand the stages of microbial growth 

in food and learn different microbial culturing 

techniques. 

2. be able to identify the conditions of 

pathogens and spoilage microorganisms. 
  



Unit III Production of primary and 

secondary metabolites. Utilisation 

of bio products in food industries. 

• Able to understand the production of 

metabolites like enzymes and their 

activities in industry.  

Unit IV Application of microbiology to 

traditional Fermented foods: origin, 

scope and development. 

• Role of microbiology on production of 

various fermented foods like idli, tempeh, 

sauerkraut etc. 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction to food 

biotechnology 

1   1 1     3    3 

2 Food microbiology and 

study of different 

techniques 

2 1 2 5   2  2 4    4 

3 Food spoilage 1 1  2 2  2  2   3  3 

4 Food borne pathogens 1  1 2 2  2  2   4  4 

5 Primary and secondary 

metabolites 

2 1  3   2  2 3  2  5 

6 Production of different 

microbial products  

1 2  3 2  2  2 4  2  6 

7 Role of biotechnology 

on production of 

various fermented 

1   1      2    2 

8 Role of microbes in 

fermented food 

2   2        4  4 

9 Fermented products 1   1        2  2 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

Reference Books: 

1. Industrial Microbiology - Prescott and Dunn 

2. Industrial Microbiology - Casida, LE., AVI 

3. Food Microbiology - W.C. Frazier, Tata McGraw Hill 

4. Lehninger Principles of Biochemistry - David L. Nelson et al. Lehninger 

5. Biochemistry - A.V.V.S. Ramarao 

6. Introduction to Biotechnology - Brown et. al, Blackwell Science 

7. Fermentation Microbiology and Biotechnology - T. El-Mansi et.Al., CRC Publication 

 

************* 



Course Title: FUNDAMENTALS OF FOOD MICROBIOLOGY AND BIOTECHNOLOGY 

(PRACTICAL) 

Course Code – FD-501P                 5th Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment - 25        Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Selection of different types of media for different microorganism. 

2. Media preparation.  

3. Effectively communicate laboratory findings 

4. Recommend safe laboratory practice in handling microbial preparations. 

b) Motor Skill:  

1. Connect the instrument properly.  

2. Take accurate results. 

3. Handle and dispose hazardous microbiological preparation safely. 

 

List of practical: 

1. Culture media preparation and sterilization 

2. Learning about serial dilutions. 

3. Learning about different methods of plating. 

4. Determination of total plate count. 

5. Determination of Yeast and mould count. 

6. Gram Staining. 

7. Isolation and characterization of microbes from normal and decayed foods. 

8. Determination of E.coli in water available at the facility. 

************* 



Course Title: INTRODUCTION TO FOOD MACHINERIES 

             Code: FD-502      L – T – P: 3 – 1 – 0:04 

            Total Marks: 100       Theory: 33/100  

1. Aim of the course: 

1. To learn about machines and machineries used in food industries. 

2. To learn about the engineering materials used in food industries. 

3. To learn how to use different machines.  

4. To learn about optimization of different defects in equipment. 

5. To handle different equipment and accessories used for food processing plants 

2. Course Outcome: On completion of the course, students will be able to 

1. Understand about the fundamentals of food equipment, maintenance and service practices. 

2. Design shafts, springs, valves, joints and couplings. 

3. Understand the design, use and construction materials used in food processing machineries. 

4. Optimization of different defects in equipment used in food packaging and labelling. 

 

5. Handle different equipment and accessories used for food processing plants. 

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures Tutorials      Total (per week) 

      3       1         4 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

PT PA  

-- 

 

100 

 

4 

TA HA -- -- 

70 10 20 

5. Detailed Course Content 



Code: FD-502      L – T – P: 3 – 1 – 0:04 

Total Marks: 100       Theory: 33/100   

1. Introduction to food machineries and farm machineries, Description of Engineering materials 

like: Fe & its alloys, Cu, Al & their alloys. Basic consideration in process equipment design, 

materials of construction, design consideration, surface finish and its importance in food 

processing.  

 

2. Design of machine elements; shafts, couplings, bearings, fasteners, elements of rotary motion 

drive, springs, packing and gasket, valves, preventive maintenance, common defects in service 

and remedial procedure, Lubrication, seals and packaging. 

 

3. Design considerations, use and material of construction of processing vessels like pressure 

vessel, storage vessel, heat exchanger, mixer, filter, dryer, distillation and absorption column. 

Food packaging machineries. 

 

4. Operation of general plant accessories like pumps, compressor. Process hazards and safety 

measures in equipment design. 

 

Units Topics ILO 

  Upon completion of the subject, students 

should be able to 

Unit I Introduction to food machineries and 

engineering materials 
• Provide information about the fundamentals 

of food equipment, maintenance and 

service practices. 

Unit II Design of machine required in unit 

operation of food processing 

industries 

• Designing shafts, springs, valves, joints and 

couplings. 

Unit III Design, use and material of 

construction of food processing 

equipment and machineries 

• Helps to understand the design 

consideration and construction materials 

used in food processing machineries. 

• Optimization of different defects in 

equipment’s used in food packaging and 

labelling. 

Unit IV Operation of general plant accessories 

and safety management of process 

equipment 

1.Helps to handle different equipment and 

accessories used for food processing 

plants. 

 

 

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl.no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction to food 

machineries  

1   1 1     3    3 

2 Introduction to 

engineering materials 

2 1 2 5   2  2 4    4 

3 Block diagram and 

use of machine 

required in unit 

operation of food 

processing industries 

1 1  2 2  2  2   3  3 

4 Material and energy 

balance in different 

food processing 

equipment and 

machineries 

1  1 2 2  2  2   4  4 

5 Material of 

construction of food 

processing equipment 

and machineries 

2 1  3   2  2 3  2  5 

6 Designing shafts, 

springs, valves, joints 

and couplings 

1 2  3 2  2  2 4  2  6 

7 Optimization of 

different defects 

1   1      2    2 

8 Operation of general 

plant accessories 

2   2        4  4 

9 Safety management 

of process equipment 

1   1        2  2 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

References Books: 

1. Industrial Maintenance - H.P. Garg, S. Chand & Co., New Delhi. 

2. Machine Operation & Maintenance Manual - Escorts Tractor Limited, Bangalore. 

3. Elements of Workshop Technology, Vol.-I - S. K. Hajra Choudhury, et al. Media Promoters & 

publishers, Pvt. Ltd., Mumbai. 

 

************ 

 



Course Title: FOOD PRODUCT TECHNOLOGY – I 

Code: FD – 503        L – T – P: 3 – 0 – 3:04 

 Total Marks: 100        Theory: 33/100 

1. Aim of the course: 

1. To acquaint knowledge of cereals and legumes, processing and its importance. 

2. Able to know the production and processing of edible vegetable oils. 

3. To learn about different types of spices and their processing. 

4. To know the processing technology for cane and starch derivatives. 

5. Ability to know the applications of various standards based on the types of processed food. 

2. Course Outcome: On completion of the course, students will be able to 

1. Understand the importance of cereals and legumes, and its properties. 

2. Understand the milling operations of paddy, wheat, corn, pulses and oil seeds and the 

utilization of by-products. 

3. Understand the detailed processing of edible vegetable oils and fats. 

4. Understand about different types of spices. 

5. Understand the processing technology of cane and starch derivatives. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures Practical Total (per week) 

3 3 6 

4. Examination Scheme: 

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

17/50 

 

150 

 

4 

TA HA 25 25 

70 10 20 

 



5. Detailed Course Content 

Code: FD-503       L -  T – P: 3 – 0 – 3:04 

Total marks: 100       Theory: 33/100  

 

Unit I: Introduction to cereals and legumes. Production process of milled rice; Parboiling and Parboiled 

rice. Processing of wheat, pulses, corn and maize and malting. Identify the problems associated with 

milling of grains and their solution. Storage of the grains. 

Unit II: Processing of oil seeds: Production and processing of edible vegetable oils and fat, 

hydrogenated fat, bakery and shortening fat and fat substitute products like margarine, salad dressing 

etc. Various factors affecting the quality of oils and fats 

Unit III: Spices: types and processing 

Unit IV: Production & processing of cane sugar, Starch derivative & Starch based indigenous products. 

Processing of Tea, Coffee & Coco. Carbonated beverages. 

Units Topics ILO 

  After learning the course the students should be 

able to: 

Unit I Introduction of cereals and 

legumes. Processing of rice, 

wheat, pulses, corn and maize 

and malting. 

1.Understand the importance of supply chain of 

grains, properties of the grains. 

Define processes employed in the milling of 

grains through construction of process flow 

diagrams. 

2.Understand the milling operations of paddy, 

wheat, corn, pulses and oil seeds and the 

utilization of by-products. 

3.Identify the problems associated with milling of 

grains and their solution.Storage of the grains. 

Unit 

II 

Production and processing of 

edible vegetable oils and fat. 

Detail processing of edible vegetable oils and fats 

with various factors affecting the quality of oils 

and fats. 

Unit 

III 

Spices: types and processing To learn about different types of spices and their 

processing 

Unit 

IV 

Production & processing of cane 

sugar, Starch derivative & 

Starch based indigenous 

products. 

Detailed processing of cane sugar and starch based 

indigenous products. 

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction of 

cereals and 

legumes 

1   1 1    1 3    3 

2 Processing of rice, 

wheat etc. 

2 1 2 5   2  2 4    4 

3 Problems 

associated with 

processing 

1 2  3 2    2 2    2 

4 Processing of 

edible vegetable 

oils and fat 

1 1  2 2  2  4   3  3 

5 Various factors 

effecting quality of 

oil 

   2 2    2 4    4 

6 Spices processing 1  1 2 2  2  4   4  4 

7 Processing of cane 

sugar, starch based 

products 

   1 2    2 2  3  5 

8 Processing of  

starch based 

products 

2  

1 

 3   2  2 1  2  3 

9 Application of 

Food standards 

1   1   1  1   2  2 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

Books: 

1. Agricultural Process Engineering - Singh and Sahay, Vikash Publishing House, New Delhi. 

2. Food Science:  N. N. Potter, CBS publisher & Distributors, Delhi 

 

*************** 

 

 

 



Course Title: FOOD PRODUCT TECHNOLOGY – I (PRACTICAL) 

Course Code – FD-503P                 5th Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment = 25        Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Determination of physical properties of different grains.  

2. Rapid detection test for adulterants in spices. 

3. Effectively communicate laboratory findings. 

b) Motor Skill:  

1. Connect the instrument properly.  

2. Take accurate results. 

3. Different conditions required of yeast activity. 

 

List of the Practical: 

1. Determination of true density, bulk density, porosity of different grains.  

2. Determination of Gluten content, sedimentation value, alcoholic acidity, water 

absorption capacity and polenske value of wheat flour. 

3.  Determination of adulterant (NaHCO3) in wheat flour/ Maida 

4. Visit to working rice mill. .  

5.  Determination of yeast activity.  

6. Detection of Adulterants in different types of spices. 

 

*************** 

 

 



Course Title: FOOD STORAGE AND PACKAGING 

 

Code: FD – 504       L – T – P: 3 – 0 – 0: 03 

Total Marks: 100                 Theory: 33/100 

1. Aim of the course: 

1. To promote knowledge about different traditional as well modern storage system.  

2. To know the functional, structural and thermal designs of cold storage systems. 

3. To acquaint the knowledge about the functions of packaging and packaging materials. 

4. To know about the different test for packaging and packaging materials evaluation. 

5. To learn about the modern packaging methods and packaging machineries. 

6. To learn about the labelling, record keeping and management of products. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Understand different traditional as well modern storage system. Storage environment and 

shelf-life of durable and perishable food products. 

2. Understand different tradition as well new design for storage, CA and MA. 

3. Identify deteriorating factors and factors to be preserved for shelf life enhancement of product. 

4. Select packaging material for food and its machine suiting to process line. 

5.  Design of labels, label keeping and different criteria to maintain building as well as laws that 

are applicable.  

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures Tutorial      Total (per week) 

      3       0         3 

 

 



4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

PT PA  

-- 

 

100 

 

3 

TA HA -- -- 

70 10 20 

 

5. Detailed Course Content 

Code: FD-504       L-T – P: 3 – 0 – 0: 03 

Total marks: 100       Theory: 33/100  

      

 

1. Introduction to storage, importance of scientifically devised storage systems to minimize loses 

of food grains, fruits, vegetables, dairy products, poultry and meat. Storage structures: functional 

and structural designs of grain storage structures such as cover and plinth (CAP), warehouse and 

silos. BIS Specifications. 

 

2. Functional, structural and thermal designs of cold stores; controlled and modified atmosphere 

storage systems for semi and highly perishable products. 

 

3. Functions of packaging and packaging materials, properties of different types of packaging 

materials: paper, plastics, metal, natural materials etc. and their application. Packaging 

requirements: Packaging requirements and their selection of various processes, viz. canning, 

dehydration etc. Packaging evaluation: WVTR, GTR, bursting strength, tensile strength, tearing 

strength drop test. Packaging environment: Inert gas, vacuum, aseptic, CAP and MAP. 

Packaging Machinery: Bottling, canning, form to fill and seal machines, bags and their 

manufacturing and closing. 

 

4. Management practices: Labelling, record keeping and management of stores in godowns, silos 

and cold storages. Maintenance of buildings and equipments, sanitations of storage system to 

conform to BIS standards. Package labelling: function and regulations. 

 

 



Units Topics ILO 

  Upon completion of the subject, students 

should be able to  

Unit I Introduction to scientifically devised 

storage system and structures. 

Different traditional as well modern storage 

system. Storage environment and shelf-life 

of durable and perishable food 

products –effect of temperature, humidity, 

season, moisture, respiration, 

Maturity, delay. 

Unit II Functional, structural and thermal 

designs of cold stores. Study of 

Controlled and modified storage 

systems 

1.Different tradition as well new design for 

storage, CA and MA. Storage history and 

practices. 

2. Carbon dioxide and oxygen damage, 

high oxygen storage,  

3. Carbon dioxide shock treatment, Total 

nitrogen and high nitrogen storage. 

4. Ethylene, carbon monoxide, temperature, 

humidity, delayed CA storage. 

5. Interrupted CA storage, residual effects 

of CA storage. 

Unit III Functions of packaging and 

packaging materials, properties of 

different types of packaging 

materials and methods of packaging 

viz. CAP and MAP. 

1.Identify deteriorating factors and factors to 

be preserved for shelf life enhancement 

of product. 

2.Selection of packaging material for food 

and its machine suiting to process line. 

Unit IV Management practices: Labelling, 

record keeping, building maintains 

and management of stores with 

applications of laws. 

Design of labels, label keeping and 

different criteria to maintain building as 

well as laws that are applicable. 

 

Reference Books: 

1. Handling and storage of food grains in tropical and subtropical areas - Hall, C.W., FAO 

Publications, Oxford and IBH Pub. Co. Pvt. Ltd. 

2. Handling, Transportation and Storage of Fruits and Vegetables - Albert Lloyd Ryall and Warner 

Flipton Ryall, Avi Pub. Co. 

3. Preservation and storage of grains, seeds and their by-products - Multon, J.L., CBS Publishers 

and distributors. 

4. Food packaging materials - Mahadeviah, M. and R.V. Gowramma, Tata-McGraw Hill Pub. Co. 

Ltd. 

 

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction to 

storage  

1   1 1     3    3 

2 Traditional and 

modern storage 

system 

2 1 2 5   2  2 4    4 

3 Functional and  

structural of cold 

storage 

1 1  2 2  2  2   3  3 

4 CA and MA systems 1  1 2 2  2  2   4  4 

5 Functions of 

packaging and 

packaging materials 

2 1  3   2  2 3  2  5 

6 Packaging material 

test 

1 2  3 2  2  2 4  2  6 

7 Packaging machines 1   1      2    2 

8 CAP and MAP 2   2        4  4 

9 Labelling and record 

keeping 

1   1        2  2 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

 

 

*************** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title: FOOD QUALITY CONTROL 

 

Code: FD – 505                 L – T – P: 3 – 0 – 3: 04 

Total Marks: 100                Theory: 33/100 

1. Aim of the course: 

1. To learn about the basic concepts of quality and principle of quality control. 

2. To learn about different quality attributes and method of quality control. 

3. To learn about different method of food analysis and food adulteration. 

4. To learn the about different food quality management systems like HACCP, GAP, GMP and 

GHP. 

5. To acquaint with food quality management systems, food standards, regulations, specifications.  

2. Course Outcome: 

On completion of the course, students will be able to 

1. Gain knowledge of quality and principle of quality control and the importance of food quality 

control systems in satisfying the requirements of both the consumer and legislation. 

2.  Understand various methodologies for analysis of components in foods. 

3.  Understand the role of sensory evaluation in product development. 

4.  Understand the concept of food adulteration, adulterants and various methods for analysis of 

adulterants. 

5. Knowledge of appropriate statistical procedures for sampling, sample storage, preparation, Good 

Laboratory Practices and proper record keeping. 

6. Have knowledge and insight of different quality management systems i.e. product quality 

management and be able to critique the current state of the art in quality management like 

HACCP. 

3. Teaching scheme (in hours): 

                        Teaching scheme (in hours) 

Lectures practical Total (per week) 

3 2 5 



4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

17/50 

 

150 

 

4 

TA HA 25 25 

70 10 20 

 

5. Detailed Course Content 

Code: FD-505      L - T – P: 3 – 0 – 3:04 

Total marks: 100       Theory: 33/100 

 

1. Introduction: Concept of quality, quality control and assurance, principles and functions of 

quality control, quality attributes (qualitative, hidden and sensory), plan and method of quality 

control within and outside the industry. Subjective and objective quality, HACCP; its benefits 

and application. 

 

2. Food Analysis: Objective and purposes of food analysis, food adulteration and simple and quick 

method of adulteration detection, methods and purpose of estimation of moisture, crude fat 

proteins, crude fibre and ash. 

 

3. Sampling: Definition of sampling, purpose, sampling techniques requirements and sampling 

procedures for liquid, powdered and granular material. Physico-chemical and mechanical 

properties: Colour, flavour, consistency, viscosity, texture and their relationship with food 

quality. 

 

4. Sensory quality control: Definition, objectives, panel selection, Interpretation of sensory results 

in statistical quality control, TQM and TQC. Food Regulations: Objectives, requirements and 

benefits of food grades and standards (BIS, AGMARK, PFA, FPO, FAO, CODEX, WHO, ISO). 

 

Units Topics ILO 

  Upon completion of the subject, students should be able 

to  

Unit I Introduction to food 

quality its type and 

HACCP 

• Define and differentiate between quality assurance and 

quality control of foods.  



• Explain the importance of food quality control systems 

in satisfying the requirements of both the consumer 

and legislation.  

Unit II Analysis of food by 

different methods with 

its objectives. 

1.Determine food quality using methods such as 

instrumentation, microbiological, physical, chemical 

and Sensory evaluation. 

2.Describe and detect food adulteration, detection and 

prevention.  

Develop an effective quality plan for a given food 

production system. 

3.Apply a particular sensory test at advanced level for 

evaluation of quality of food.  

Recall appropriate food standards code as applicable 

to a particular food group at the national and 

international level.  

4.Understand and apply latest food plant hygiene and 

sanitation practices. 

Unit III Food sampling and 

study of various physio-

chemical properties. 

• Knowledge of appropriate statistical procedures for 

sampling, sample storage, preparation, Good 

Laboratory Practices, and proper record keeping. 

Unit IV Sensory evaluation of 

food and application of 

various food laws and 

regulations with respect 

to different products. 

• Student will understand  the role of sensory  

evaluation in product   development, quality  control, 

research in the  food and other  consumer industries  

and the basic principles  of different test  methods 

used in  sensory evaluation  and analyse the  resulting 

information.  

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction of 

quality and quality 

control 

1   1 1     3    3 

2 Analysis of food 2 1 2 5   2  2 4    4 

3 Food Sampling 1 1  2 2  2  2   3  3 

4 Various physio-

chemical  properties 

1  1 2 2  2  2   4  4 

5 Sensory evaluation of 

food 

2 1  3   2  2 3  2  5 

6 Quality Management 

System 

1 2  3 2  2  2 4  2  6 

7 Food plant hygiene 

and sanitation 

1   1      2    2 



K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

Reference Books: 

1. Quality Control in Food Industry (Vol.I& II) - Kramer &Twigg, AVI. 

2. Handbook of Analysis F&V products - Rangana, McGraw-Hill Publishing Co. 

3. Modern method of analysis - Stewart and Whittaker, Springer 

4. Sensory Evaluation Techniques - Morten, C. et.al. 

5. Food Analysis principle & technique - Dieter W., Geuwedit & Whitaker. 

6. Food Analysis: Theory and Practice – Pomeranz & Meloan, Springer. 

 

 

 

 

********** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 Food laws and 

regulations 

2   2        4  4 

9 Food safety 

management systems 

1   1        2  2 



Course Title: FOOD QUALITY CONTROL (PRACTICAL) 

 

Course Code-   FD – 505P                                                                          5th  Semester 

Full marks- 50          Practical assessment: 25 

Internal assessment: 25       Pass Marks: 17/50 

Skills to be developed: 

a) Intellectual skills: 

1. Knowledge on developing a proper HACCP plan for different food industries. 

2. Preparation of chemicals for qualitative and quantitative analysis of different foods. 

3. Methods of sampling of foods for analysis. 

4. Developing sensory evaluation skills. 

5. Knowledge of different packaging materials. 

 

b) Motor skills: 

1. Troubleshoot issue in processing line using HACCP 

2. Preparing agents for desiccator. 

3. Use of Packaging instrument  

4. Taking accurate results 

 

List of Practicals: 

1. Conducting a HACCP study for a  food processing industry 

2. Qualitative and quantitative measurement of adulterants in milk, vegetable oils, spices 

etc. 

3. Learning about simple techniques for quality assessment of different foods. 

4. Food sampling for qualitative analysis. 

5. Sensitivity tests to measure individual’s ability for sensory analysis. 

6. Learning about different types of sensory evaluation methods. 

7. Interpretation of sensory evaluation response. 

8. Identification of different types of packaging materials. 

9. Determination of tensile strength of different packaging materials. 

10. Determination of WVTR of packaging materials. 

 

 

********** 

 



Course Title: FRUITS AND VEGETABLES PROCESSING 

Code: FD – 506       L – T – P: 3 – 0 – 3: 04 

Total Marks: 100       Theory: 33/100 

1. Aim of the course: 

1. To learn different preservation techniques to curb post-harvest losses in the field of agriculture. 

2. To study in depth the chemistry, biology, physiology and the technologies involved in the post-

harvest processing of fruits and vegetables. 

3.  To learn about the different equipment and machineries used in fruits and vegetable 

processing.  

4. To learn the effect of processing in quality of fruits and vegetables. 

5. To learn different traditional as well as modern preservation techniques. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Understand the traditional and modern processing and preservation methods of fruits and 

vegetables. 

2. Understand the steps involved in commercially processing typical fruits and vegetables. 

3. Have detailed knowledge of the chemical, biological and nutritional properties of fruits and 

vegetables. 

4. Have detailed knowledge of the equipment used in fruits and vegetable processing.  

5. Have detailed knowledge of the effects of processing on product quality. 

6. Understand different traditional preservation techniques. 

7. Understand different modern preservation techniques like freezing, drying etc. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures practical Total (per week) 

3 3 6 

 

 



4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

17/50 

 

150 

 

4 

TA HA 25 25 

70 10 20 

 

5. Detailed Course Content 

Code: FD-506       L - T – P: 3 – 0 – 3:04 

Total marks: 100        Theory: 33/100 

Unit I Introduction: Status and scope of fruits and vegetable industry in India, Classification, 

composition and nutritive value of fruits and vegetables, factor influencing composition and 

quality of fruits and vegetables. Physiology: Respiration, transpiration, ripening, senescence, 

climacteric and non-climacteric fruits and post-harvest changes in fruits and vegetables. 

Unit II Principles of fruits and vegetables processing. Storage of fresh fruits and vegetables. 

Reception and preparation: Equipment, cleaning methods, sorting grading, peeling and 

blanching. 

Unit III Fruits and vegetables Preservation Methods: Drying and Dehydration: Definition, advantages, 

methods of drying process, changes drying and spoilage of dehydrated fruits and vegetables. 

Freezing: Definition, freezing principles and methods of freezing process of selected fruits 

and vegetables, changes during freezing and spoilage of frozen foods. Thermal Processing of 

fruits and vegetables: History, definition, various techniques of thermal processing, 

processing time calculations of selected fruits and vegetables, types of containers and spoilage 

of canned foods, effects on the quality of fruits and vegetables products 

Unit IV    Preservation by sugar and salt: Ingredients and processes for manufacture of jam,    jellies, 

marmalade, preserve, pickles and chutneys. Tomato Ketchup, sauce, puree and paste. Preparation of 

Food Beverages etc. FPO standard for fruits and vegetable products and utilization of by-products of 

fruits and vegetable industry. Cleaning and hygiene of processing plants. By product utilization 

 

 

 

 



Units Topics ILO 

  Upon completion of the subject, students 

should be able to  

Unit I Introduction to fruits and 

vegetables, classification and 

physiology. 

1.Understand the variability of food materials 

and ingredients in terms of physico-

chemical and physiological 

characteristics. 

2. Compare the characteristics of various 

fruits and vegetables and their products. 

Unit II Principles of fruits and vegetables 

processing 
• Storage and preservation of fruits & 

vegetables with the use of different 

equipment’s and machineries involved in 

food processing. 

Unit III Fruits and vegetables preservation 

methods. 
• Working principles and uses of different 

preservation techniques like freezing, 

drying etc. 

Unit IV Preservation by sugar and salt and 

cleaning and hygiene of processing 

plants. 

1. Able to understand the various preservation 

by chemical means.  

2. Preparation of food beverages as per 

different food regulations. 

3. To practice hygienic condition in food 

processing plants by different methods and 

maintain sanitize condition. 

 

Reference Books: 

Sl. 

No. 

Author, Publisher & Address Edition, Year 

of Publication 

Title 

1 Girdhari Lal &Sidappa. 2001 Fruits and vegetable preservation. 

2 R.P. Srivastava, IBD Co. Lucknow. 1994 Preservation of fruits & 

vegetable. 

3 VijayaKhader, Kalyani Publication 2003 Preservation of fruits & 

vegetable. 

4 Albert Lloyd Ryall and Warner 

Flipton, AVI Publication. 

1979 Handling Transportation and 

Storage of Fruits & Vegetables. 

 

 

 

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective 

type 

Short   answer 

Type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction composition 

and nutritive value of fruits 

and vegetables. 

1   1 1     3    3 

2 Principles of fruits and 

vegetables processing. 

2 1 2 5   2  2 4    4 

3 Preservation methods: 

Drying and dehydration. 

1 1  2 2  2  2   3  3 

4 Methods of freezing 1  1 2 2  2  2   4  4 

5 Thermal Processing of fruits 

and vegetables. 

2 1  3   2  2 3  2  5 

6 Types of containers and 

spoilage of canned foods. 

1 2  3 2  2  2 4  2  6 

7 Preservation by sugar and 

salt. 

1   1      2    2 

8 Preparation of food 

beverages. 

2   2        4  4 

9 By product utilization. 1   1        2  2 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

 

 

************************** 

 

 

 

 
 

 

 

 

 

 



Course Title: FRUITS AND VEGETABLES PROCESSING 

(PRACTICAL) 

Course Code – FD-506P                 5th  Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment = 25         Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

             1. Principle of each steps in the preparation of different types of fruits and vegetable products. 

             2. Processing conditions for shelf life extension of different types of products. 

             3. Effectively communicate laboratory findings 

b) Motor Skill:  

  1. Using different types of modern equipment for processing of fruits and vegetable products.  

  2. Using thermal treatments equipment in processing of products 

  3. Sorting and grading of fruits and vegetables. 

List of Practical: 

• Pectin determination in fruits and vegetable products. 

• Preparation of different fruit juices. 

• Preparation of jam, jellies, marmalade, preserves and candies. 

• Preparation of pickles and chutneys. 

• Preparation of tomato products. 

• Caning of different fruits and vegetables. 

• Drying of different fruits and vegetables. 

• Visit to fruits and vegetables processing industry. 

************ 



Course Title: -PROFESSIONALPRACTICE-III 

Course Code: -FD-510      L - T – P: 1 – 0 – 2:02 

Total marks: 50       Practical: 17/50  

 

1.  Rationale of the Subject/ Courses: -  

To develop general confidence, ability to communicate and attitude, in addition to basic technological 

concepts through Industrial visits, expert lectures, seminars on technical topics and group discussion.  

2. Course Objectives (CO): The Student will be able to:  

1. Acquire information from different sources.  

2. Prepare notes for given topic.  

3. Present given topic in a seminar.  

4. Interact with peers to share thoughts.  

5. Prepare a report on industrial visit, expert lecture.  

INTENTED LEARNING OUTCOMES (ILO): 

Sl.No. Course outcomes Indented Learning Outcome 

1. CO-1: Acquire 

information from 

different sources 

1.Identify the different sources to be visited for knowledge 

hunting from Food Processing point of view.  

2. State the importance of the source.  

3. Collect the required information from the source.  

4. Discuss the details of the source. 

5. Structured industrial visit to a tea processing company 

and preparation of report.  

2. CO-2: Prepare notes for 

given topic. 

1.Identification of an important topic  

2. Group discussion  

3. Note preparation on that topic  

4. Presentation of the selected topic 

3. CO-3: Present given 

topic in a seminar 

1.State the importance of seminar.  

2. Preparation of lecture by PPT  

3. Fluency in communication.  

4. Presentation of any topic in front of audiences. 

4. CO-4: Interact with peers 

to share thoughts. 

1.Explain the importance of interaction  

2. Explain of brain storming  

3. Advantage of brain storming.  

4. State importance of sharing thoughts 

  



5. CO-5 Prepare a report on 

industrial visit, expert 

lecture. 

1. Importance of industry institute interaction  

2. State relation between industry and technology  

3. Structured visit of important industry like tea processing 

industry. 

4. Acquiring knowledge from expert lecture. 

 5. Report preparation on processing of different types of 

teas. 

 

3. Teaching Scheme (in hours/week                   Total contact hours : 90 hrs. 

Lecture Tutorial Practical Total 

1  2 3 

 

4. Examination Scheme: - 

Theory Pass 

marks ( 

ESE+SS) 

Practical Pass 

marks ( 

PT+PA) 

Total 

marks ( 

PT+ PA) 

Credit 

ESE Sessional (SS)  PT PA  

17/50 

 

50 

 

2 TA HA 25 25 

--- --- --- 

 

UNIT TOPIC/ACTIVITIES CONTACT 

HRS 

1. Industrial visit : Structured industrial visit shall be arranged and report of 

the same should be submitted by individual student. 

Visit to two different tea processing factories (small scale and medium 

scale) for understanding the differences in the plant operations of the 

same. 

10 

2. Guest Lectures : Lectures by Professional / Industrial Expert / Student 

Seminars based on information search to be organized in the following 

areas:  

2.1 Classification and processing of tea 

2.2 Different varieties of processed tea and various factors involved 

during processing 

 

6 



3. Information search : Information search can be done through 

manufacturer's catalogue, websites, magazines, books etc. and submit a 

report any one topic.  

Information can be searched on the following topics : 

• Classification, composition and nutritive value of tea 

• Processing: Reception and preparation: Equipment, cleaning 

methods, sorting grading and material handling. 

• Different processes and machineries. 

• Storage and packaging of tea 

 

6 

4. Student Activities and Seminar : The students in a group of 3 to 4 will 

perform any one of the following activities and same will be presented in 

seminar  

• Conduct a detailed study of processing of different types of teas 

and report the same. 

• Collect tea samples from at least three different tea processing 

plants and test some physical and chemical properties and prepare 

a report  

• Conduct a sensory evaluation of different tea samples and prepare 

a report pointing out the differences in parameters   

 Any other relevant field selected by teachers 

8 

 

 

********** 

 

 

 

 

 

 

 

 

 

 

 

 



BRANCH: FOOD PROCESSING TECHNOLOGY 

SEMESTER: 6 

COURSE STRUCTURE 6th SEMESTER, FOOD PROCESSING TECHNOLOGY 

 

Sl 

No 

Sub.Co

de 
Subject 

Student evaluation scheme  

Total 

Marks 
Credits 

Study 
Scheme 
(Contact 

hours/week 
 

Theory 
 

Practical 

   L T P 
ES

E 

T

A 

H

A 

SS=

TA+

HA 

Theor

y 

Pass= 

ESE+S

S 

PA PT 

Practical 

Pass= 

PA+PT 

Theory+

Practical 
 

1 HU-601 

INDUSTRIAL 

MANAGEMENT 

AND 

ENTREPRENEURS

HIP 

3 0 0 70 10 20 30 33/100    100 3 

2 FD-601 

FOOD 

ENGINEERING 

OPERATIONS – II 
3 0 3 70 10 20 30 33/100 25 25 17/50 150 4 

3 FD-602 
FOOD PRODUCT 

TECHNOLOGY-II 
4 0 3 70 10 20 30 33/100 25 25 17/50 150 5 

4 FD-603 

DAIRY 

TECHNOLOGY & 
ENGINEERING 

3 0 0 70 10 20 30 33/100    100 3 

5 FD-611 
PROJECT & 

SEMINAR 
0 1 6      50 100 50/150 150 3 

6 FD-612 GENERAL VIVA  2        50 17/50 50 2 

7 FD-610 
PROFESSIONAL 
PRACTICE-IV 

1 0 2      25 25 17/50 50 2 

OPTIONAL (ANY ONE) 

8 FD-604 

FERMENTED AND 

NON-FERMENTED 

BEVERAGES 
3 0 0 70 10 20 30 33/100    100 3 

9 FD-605 
BAKERY & 
CONFECTIONARY 

TECHNOLOGY 
3 0 0 70 10 20 30 33/100    100 3 

            

GRAND TOTAL 
850 25 

 

 

 

 

 

 

 

 



Course Title: INDUSTRIAL MANAGEMENT AND ENTREPRENEURSHIP 

 

Code: Hu – 601     L – T – P: 3 – 0 – 0: 03 

Total Marks: 100      Theory: 33/100 

1. Aim of the course: 

1. To acquaint the students with managerial activities. 

2.  To provide introductory knowledge of Cost Accounting. 

3. To introduce students with industrial legislation. 

4. To explain the scope for self-employment. 

5. To compare and contrast different forms of business organization. 

6. To identify the opportunities to start a small scale industry. 

 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Explain managerial activities. 

2. Describe leadership qualities and decision-making process. 

3. State the elements of costs.  

4. Explain important industrial laws.  

5. Define different forms of business organisations. 

6. Identify entrepreneurial abilities for self-employment through 

             small scale industries. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures Tutorial Total 

(per week) 

3 0 3 

 

 



4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

PT PA  

-- 

 

100 

 

3 

TA HA -- -- 

70 10 20 

 

5. Detailed Course Content 

Code: Hu-601       L – T – P: 3 – 0 – 0 : 03  

Total Marks: 100       Theory: 33/70    

    

 

INDUSTRIAL MANAGEMENTAND ENTREPRENEURSHIP 

 

UNIT - 1: Introduction to Management: 

Meaning and concept of Management, Principles and functions of Management, Labour turnover, 

Payment of wages – factors determining the wage, Methods of payment of wages.  

 

UNIT - 2: Leadership Decision Making & Communication : 

Leadership and Decision Making, qualities and styles of Leadership, decision making process.  

 

UNIT - 3: Introduction to Cost : 

Elements of costs, Analysis and classification of expenditure for cost accounts, preparation of cost sheet, 

Marginal costing and Break-Even Analysis.  

 

UNIT - 4:  

Factories Act -1948, Definitions, Main Provisions regarding Health, Safety and welfare of workers.  

 

UNIT - 5:  

Industrial Dispute Act – 1947, Definitions, Preventive measure, Machinery for settlement of Industrial 

Dispute in India.  

 

UNIT - 6:  

Trade Union Act - Meaning and function of Trade Union.  

 

ENTREPRENEURSHIP:  

UNIT - 7:  

Meaning and function of Entrepreneurship  



UNIT - 8:  

Forms of Business organization: Sole Trader, Main features, merits and demerits, Partnership – main 

features, merits and demerits. Joint stock company – main features, difference between private and 

public limited companies. Introduction to co-operative and public undertaking.  

 

UNIT - 9:  

Small scale industries: Definitions, scope with reference to self-employment, procedure to start small 

scale industries, Sources of finance - Bank, Government and Financial institutions etc. Selection of site 

for factories, Industrial Estate, Growth Centre, Ancillary Industries.  

 

UNIT - 10:  

System of Distribution – Wholesale and Retail Trade.  

 

Units Topics  
Intended 

Learning Outcomes 

UNIT-I 

Introduction to Management, Meaning and 

Concept, Functions of Management  

And Principles of Management. 

i) Explain functions and 

principles of management. 

UNIT- II 
Leadership Decision Making and Communication,  

Functions of a leader and decision-making process. 

i) Develop leadership 

qualities. 

ii) Demonstrate decision 

making abilities. 

UNIT- 

III 

Introduction to Cost: Definition and classification 

of Cost, Elements of Cost and Break-Even 

Analysis. 

i) State elements of costs. 

ii) Explain Break Even 

Analysis. 

UNIT-

IV 

Need of Industrial legislation: Indian Factories Act 

– 1948 – Definition of Factory, main provisions 

regarding health, Safety and Welfare of Workers. 

i) Identify the needs and 

importance of industrial 

laws 

UNIT-V 
Industrial Dispute Act – 1947, Definitions, 

Preventive measure, Machineries for settlement of 

Industrial dispute in India. 

i) State the objectives and 

functions of Production 

management. 

UNIT-

VI 

Trade Union Act - Meaning and function of Trade 

Union 

i) state the functions of 

wholesalers and retailers. 

UNIT-

VII 

Meaning and function of Entrepreneurship;  

Qualities required by an entrepreneur; 

Entrepreneurial motivation. 

 



UNIT-

VIII 

Forms of Business Organization; Sole Trader – 

meaning, main features, merits and demerits; 

Partnership – definition, features, merits and 

demerits; Joint Stock Company – Definition, types, 

features, merits and demerits. 

Differentiate different forms 

of Business organization; 

compare and contrast 

features, merits and demerits 

of different business 

organizations. 

UNIT-

IX 

Micro and Small Enterprises: Definition of Micro & 

Small enterprises; Meaning and characteristics of 

Micro and Small enterprise; Scope of SSI with 

reference to self-employment; Procedure to start 

SSI – idea generation, SWOT analysis. 

i) Define micro and small 

enterprises. 

ii) Explain the procedure to 

start a small enterprise. 

UNIT-X 

System of Distribution – Wholesale and Retail 

Trade. Support to Entrepreneurs; Financial support: 

i) Role of Commercial banks, RRB, IDBI, ICICI, 

SIDBI, NEDFi, and State Financial Corporations  

ii) Special incentives and subsidies for 

Entrepreneurship Development in the North East. 

i) Identify the supporting 

agencies to entrepreneurs. 

ii) Explain the role of 

financial support 

organizations. 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

Sl. 

No 

Topic 

(a) 

Time 

allotted 

in 

hours 

(b) 

Percentage 

Weightage 

(c) 

Knowledge 

Compre- 

hension 

 

Application HA 

1 
Introduction to 

Management 3 7 2 3 0 0 

2 
Leadership & 

Decision Making 4 9.5 3 4 0 0 



3 Introduction to Cost 3 7 3 2 0 0 

4 
Human Resource 

Management 5 12 6 2 0 0 

5 
Industrial 

Legislation 5 12 4 4 0 0 

6 
Production 

Management 3 7 3 2 0 0 

7 
Marketing 

Management 2 5 4 0 0 0 

8 
Entrepreneur & 

Entrepreneurship 3 7 3 2 0 0 

9 
Forms of Business 

Organization 5 12 3 5 0 0 

10 
Micro & Small 

Enterprises 4 9.5 4 3 0 0 

11 
Support to 

Entrepreneurs 5 12 4 4 0 0 

Total 
42 100 39 31 0 70 

 

K= Knowledge, C= Comprehension, A =Application, HA = Higher than Application (Analysis, 

Synthesis, Evaluation).  

 

********** 

 

 

 



Course Title: FOOD ENGINEERING OPERATIONS – II 

 

Code: FD– 601     L – T – P: 3 – 0 – 3: 04 

            Total Marks: 100      Theory: 33/100 

1. Aim of the course: 

1. To learn the basic engineering principles involved in the processing of food products. 

2. To know the effect of various equipment parameters on overall quality of food product.  

3. To learn the operation and utilization of equipment involved. 

4. To choose suitable techniques for the food processing operation. 

5. To identify, formulate, and solve engineering problems. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Understand the role of unit operations in food processing engineering. 

2. Select suitable unit operations for a specific purpose.  

3. Understand the factors affecting unit operations. 

4. Understand the process and can design the food processing equipment or machines. 

5. Understand the behaviour and properties of food materials as they are altered and 

influenced by processing. 

6. Understand the different types of mixers like diffusion, convection, pneumatic mixers. 

Units Topics ILO 

  Upon completion of the subject, students should be able to  

Unit I Introduction to food 

machineries and 

engineering materials. 

1. Understand the engineering principles involved in the 

processing of food products.  

2. Develop new food processes and modify existing ones.  

3. Divide physical food processes into basic unit operations, 

each of which stands alone and depends on coherent physical 

principles.  

4. Understand how the equipment operates, effect of various 

equipment parameters on overall quality of food product.  

5. Prepare the student for working in the complex food 

industry of today. 
  



Unit II Design of machine 

required in unit 

operation of food 

processing industries. 

Students will be able to understand the process and design the 

food processing equipment or machine from first principle. 

2. Students understand different process hazards and material 

hazards which may cause synergetic effect in failure of food 

processing equipment or machine. 

Unit III Design consideration 

and material of 

construction of food 

processing equipment 

and machineries. 

1.Ability to use the techniques, skills, and engineering tools 

necessary for engineering practice. 

2.Understanding of the behaviour and properties of food 

materials as they are altered and influenced by processing 

in size reduction. 

Unit 

IV 

Operation of general 

plant accessories and 

safety management of 

process equipment. 

1.Understand different types of mixers like diffusion, 

convection, pneumatic mixers. 

2.Design and conduct experiments, as well as to analyse and 

interpret data. 

3.Identify, formulate, and solve engineering problems. 

Unit V Introduction to Steam, 

its generation, 

properties and its 

application 

1. Able to understand use of steam in food processing 

operations and able to do calculations related to that 

 

3. Teaching scheme (in hours): 

Teaching scheme (in hours) 

Lectures Practical Total (per week) 

3 3 6 

 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

17/50 

 

150 

 

4 

TA HA 25 25 

70 10 20 

 

 



5. Detailed Course Content 

Code: - FD – 601       L – T – P: 3 – 0 – 3: 04 

Total marks: 100       Theory: 33/100 

 

UNIT – I Preparatory heat processing operations: Food conversion by heat processing, blanching, 

baking, frying & cooking. Thermal processing of foods: Concept of heat processing; 

processes & equipment for pasteurization, appetizing, aseptic processing etc. 

UNIT – II Food concentration: Evaporation, equipment, their selection & calculation. Freeze 

concentration. Drying & dehydration methods, different kinds of dryers, their selection 

& design  

UNIT – III Heating by Irradiation & Microwave radiation, Extrusion cooking. 

UNIT – IV Other food operations: crystallization, extraction, distillation, absorption, humidification 

& dehumidification etc. 

UNIT V - Steam: steam generation, steam properties and application. Boiler operation & maintenance. 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl no. 

 

 

Topics 

Objective type Short   answer 

Type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction to food 

machineries 

1   1 1     3    3 

2 Engineering 

materials in food 

processing 

2 1 2 5   2  2 4    4 

3 Thermal processing 

of foods 

1 1  2 2  2  2   3  3 

4 Food concentration 1  1 2 2  2  2   4  4 

5 Drying and 

dehydration methods 

2 1  3   2  2 3  2  5 

6 Heating by 

Irradiation and 

Microwave radiation 

1 2  3 2  2  2 4  2  6 

7 Crystallization 1   1      2    2 

8 Distillation 2   2        4  4 

9 Humidification and 

dehumidification 

1   1        2  2 

10 Boiler operation 2   2   2   2     

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 



Reference Books:- 

Sl. 

No. 

Author, Publisher & Address Edition, Year 

of Publication 

Title 

1. Earle, R. L., Pergamon press, NY.  Unit operation in processing. 

2. Brennan, J. G. et. Al. 

Elsevier Applied Science, 

Amsterdam. 

3rd Ed. 1990 Food Engineering Operations. 

3. Heldman, R. R. & R. P. Singh, 

CBS publication.  

2003 Food Process Engineering. 

4. Toledo, R. T., CBS Publication. 1999 Fundamentals of Food Engineering. 

5. McCabe, Smith & Harroit. 5th Ed. 1993 Unit Operations in Chemical 

Engineering. 

6. C.J.G. Geankopolis 

Prentice Hall of India, New Delhi. 

3rd Ed. 1999 Transport processes & Unit 

Operations. 

 

 

 

*********** 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title: FOOD ENGINEERING OPERATIONS – II 

(PRACTICAL) 

 
Course Code – FD-601P      6th Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment - 25        Pass marks = 17/50 

 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Calculation of lethal rate or effectiveness of any thermal operation on enzymes and 

microorganism 

2. Principle of freezing and thawing  

3. Calculations related to Distillation and Drying  

b) Motor Skill:  

1.  Able to handle the equipment for various parameters estimation. 

2. Handling of high pressure and temperature operated machines 

 

List of the Practical: 

1. Study of pasteurization 

2. Lethality calculation for batch processes of sterilization 

3. Study of boiler 

4. Studies on steam economy and usage of economizers.  

5. Freezing and Thawing time calculation 

6. Efficiency of distillation process  

7. Comparison of efficiencies of different drying processes  

8. Study of crystallization  

9. Retort processing 

 

*********** 

 

 

 

 

 

 

 



Course Title: FOOD PRODUCT TECHNOLOGY – II 

 

Code: FD – 602     L – T – P: 4 – 0 – 3: 05 

Total Marks: 100      Theory: 33/100 

1. Aim of the course: 

1. To learn about current status of tea production in India 

2. To learn about different varieties of processed tea and various factors involved during 

processing.  

3. To learn about the cultivation, types and proceeding of coffee. 

4. To learn about the classification and proceeding of cocoa by-products of cocoa and its uses. 

5. To know about processing technology of meat, poultry and fish. 

6. To know the processing technology for cane, starch derivatives. 

7. To know the production and processing technology for bakery products. 

8. To know the status of bakery and confectionary industry in North East region and in India. 

9. To learn the technologies behind bakery and confectionary products. 

10. To acquaint with the preparation of various bakery, sugar and chocolate confectionary 

products, their quality control, control of processing parameters and handling of equipment. 

11. To learn about the machinery involved in manufacture of bakery, sugar and chocolate 

confectionary products. 

 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Understand the processes related to storage, processing conditions and technology. 

2. Understand on the processing of meat, poultry and fish and their by-products. 

3. Production of puffed, & extruded foods from cereals. 

4. Understand the production and processing technology for bakery products. 

5. Understand the process of coffee and cocoa processing. 

6. Understand the different types of sugar confectionary products and their process. 

 



3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures Tutorial Practical Total (per week) 

4 0 3 7 

 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

17/50 

 

150 

 

5 

TA HA 25 25 

70 10 20 

 

5. Detailed Course Content 

Code: - FD – 602       L – T – P:4 – 0 – 3: 05 

Total marks: 100              Theory: 33/100 

 

UNIT – I Introduction: Status and scope of tea, coffee and cocoa. Classification, composition and 

nutritive value of tea, coffee and coco, factor influencing composition and quality of tea, 

coffee and cocoa. Principles of tea, coffee and coco processing. Reception and 

preparation: Equipment, cleaning methods, sorting grading and material handling. 

Processing and production of finished tea, coffee and coco products. Different processes 

and machineries. Storage and packaging of tea, coffee and coco. Cleaning and hygiene 

of processing plants. By product utilization. 

UNIT – II Egg based food products, Egg powder. Meat and Fish based products. 

 

UNIT – III Different unit operations involved in bakery and confectionary industry. Machinery and 

their mechanism. Manufacturing of different bakery products. Packaging of bakery and 

confectionary products. Packaging materials and machineries. Quality parameters of 



finished bakery and confectionary products. Production of baked, puffed, & extruded 

foods from cereals. Production of different bakery & snacks products. 

UNIT – IV Confectionary Technology Definition of Confectionary, Icing Technology, wafer 

manufacture,  Fondant and Fudge Manufacture of chocolate, production of chocolate 

mass, chocolate  candy, chocolate based confectionary product , Milk based 

confectionary products, Different Sugar boiled stage ,Sugar confectionaries, Sweet 

candy. Government licensing policy. PFA specification of these raw materials. 

          

Units Topics ILO 

  Upon completion of the subject, students should 

be able to  

Unit I Introduction to tea, coffee and 

cocoa processing and products 
• Introduction to tea, coffee and cocoa 

processing conditions and technology and 

their different products. 

Unit II Processing of egg-based food 

products, Egg powder. Meat and 

fish based products. 

• Processing technology for egg-based food 

products. Meat and fish-based products. 

Unit III Processing technology for bakery 

products.  

 

1.Production & processing technology for bakery 

products. Understand the importance and role 

of various ingredients used in bakery and 

confectionary products.  

2.Understand the different methods of bread & 

cake making and their formulations.  

Understand the different types of biscuits, 

cookies and their methods of manufacturing.  

3.Understand the process of cocoa processing 

and chocolate manufacturing.  

Understand the different types of sugar 

confectionary products and their process. 

Unit 

IV 

Confectionary Technology: 

Manufacture of chocolate, 

production of chocolate mass, 

chocolate candy, chocolate based 

confectionary product, Milk 

based confectionary products, 

Different Sugar boiled stage, 

Sugar confectionaries, Sweet 

candy. Government licensing 

policy. PFA specification of these 

raw materials. 

Understand the production and manufacturing 

process of cocoa and chocolate based 

confectionary products, milk based confectionary 

products. 

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   

answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Processing of tea 2   2 2    2 4    4 

2 Processing of 

coffee 

1   1 1    1 3    3 

3 Processing of 

cocoa 

3   3 1    1 4    4 

4 Egg based food 

products 

2 1 2 5   2  2 4    4 

5 Meat based 

products 

1 1  2 2  2  4 2  3  5 

6 Fish based 

products 

1  1 2 3  2  5   4  4 

7 Processing of 

bakery & snacks 

products 

2   2 3    3 5    5 

8 Sugar 

confectionary 

products 

1   1      3  2  5 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

Reference Books:- 

Sl. 

No. 

Author, Publisher & Address Edition, Year 

of Publication 

Title 

1. N. N. Potter 

CBS publisher & Distributors, Delhi. 

5th Ed. 1996 Food Science. 

2. Singh & Sahay 

Vikas Publishing House, New Delhi. 

2001 Agricultural process 

Engineering. 

3. Lawrie, R. A. 

Pergamon Press, Oxford U. K. 

2nd Ed. 1975 Meat Science. 

 

4. Matz, CBS, New Delhi. 2003 Bakery Engineering and 

Technology Vol. I & II. 

5. Pomeranz, AMERICAN ASSN OF 

CEREAL CHEMIST. 

1988 Wheat Chemistry & 

Technology. 



Course Title: FOOD PRODUCT TECHNOLOGY – II (PRACTICAL) 

Course Code – FD-602P                 6th Semester 

Full Marks – 50         Practical Test/viva = 25 

Internal assessment = 25       Pass marks = 17/50 

Skills to be developed: - 

 a) Intellectual Skills: -  

1. Role of different ingredients in bakery products 

2. Quality analysis of different types of bakery products. 

3. Identification of different types of tea and detection of the adulterants in tea.  

  

b) Motor Skill:  

1. Handling distillation equipment  

2. Handling large ovens for baking  

3. Preparation of dough and batter for different bakery products. 

List of practical: 

1. Determination of Caffeine in tea and coffee 

2. Preparation and analysis of Bread and Cake. 

3. Preparation and analysis of biscuits and cookies. 

4. Detailed study of the unit operations involved in processing of bakery products. 

5. Visit to a nearby bakery industry. 

6. Visit to a nearby tea processing plant. 

 

********************* 

 

 

 

 



Course Title: Dairy Technology & Engineering 

Code: FD – 603                 L – T – P: 3 – 0 – 0: 03 

Total Marks: 100       Theory: 33/100 

1. Aim of the course: 

1. To understand about composition of milk and milk processing methodologies. 

2. To provide knowledge about the milk processing equipment. 

3. To provide technical know-how about the production of milk products (ice creams, fermented 

milk products). 

4. To demonstrate hands-on skills in manufacturing selected dairy products in a pilot plant 

setting. 

5. To evaluate the safety and quality factors that determine the acceptability of the dairy products 

by consumers. 

2. Course Outcome: 

On completion of the course, students will be able to 

1. Better understandings of the specific processing technologies used for milk and the various 

products derived from milk. 

2. Knowledge of application of scientific principles in the processing technologies specific to the 

materials. 

3. Understand the manufacturing and production process of cheese, butter and ghee.  

4. Understand the different methods of drying of milk. 

3. Teaching scheme (in hours): 

Teaching scheme (in hours) 

Lectures Tutorial Practical Total (per week) 

3 0 0 3 

 

 

 



4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

--- 

 

100 

 

3 

TA HA -- -- 

70 10 20 

 

5. Detailed Course Content 

Course Name: Dairy Technology & Engineering                   L – T – P: Credits 

Course Code: FD – 603       3 – 0 – 3: 03 

 

Unit I Introduction: Status and scope of dairy industry in India, definition of milk, composition 

of milk, factors effecting composition of milk, energy value of milk, Handling, 

transportation and reception of milk, grading of milk. Physio-Chemical properties of milk 

Density, boiling and freezing point of milk, refractive index, Acidity and pH, viscosity, 

surface tension, thermal conductivity. 

 

Unit II Fluid milk processing: Filtration and clarification, cream separation: by gravity, 

centrifugal and construction of separator, homogenization: mode of operation, effects of 

homogenization, pasteurization: LTLT, HTST Pasteurizers and sterilization.  

 

Unit III Milk Products: Coagulated milk products: Chhanna, paneer, Classification and 

manufacturing process of cheese, cheese spread. Manufacture of butter and ghee. 

Condensed and evaporated milk: Dry milk products Methods of drying milk (Drum-

Spray drying), instant non-fat dry milk. Frozen products: Kulfi, softy, ice cream. 

 

Unit IV Plant layout, Cleaning and sanitizing of dairy equipment and plant. 

 

 

 



Reference Books: 

Sl. 

No. 

Author, Publisher & address Edition, Year 

of Publication 

Title 

1 S. Ray: Oxford University Press 

Oxford. 

1997 Edition Outline of Dairy Technology. 

2 Eckles, Comb and Macy, Tata 

McGraw Hill Publishing Co. Ltd., 

New Delhi. 

4th Edition, 

1998 

Milk and Milk Products. 

3 K.S. Rangana and KT Acharya, Asia 

Publishing House, New Delhi. 

1974 Indian Dairy Products. 

4 Ahmed, T., Kitab Mahal. 4/e, 1997 Dairy Plant Engineering and 

Management. 

 

Units Topics ILO 

  Upon completion of the subject, students 

should be able to  

Unit I Introduction: composition of milk, factors 

effecting composition of milk, energy value 

of milk, Handling, transportation and 

reception of milk, grading of milk. Physico-

Chemical properties of milk Density, 

boiling and freezing point of milk, 

refractive index, Acidity and pH, viscosity, 

surface tension, thermal conductivity. 

Understand the composition of milk and 

physico-chemical properties of milk. Able 

to know the technological (processing) 

aspects of the transformation of milk into its 

various consumer products. 

Unit 

II 

Fluid milk processing: Filtration and 

clarification, cream separation, mode of 

operation, effects of homogenization, 

Pasteurization: LTLT and HTST. 

 

Understand of dairy processing technologies, 

unit operation and production of dairy 

products. 

Unit 

III 

Milk Products: Coagulated Classification 

and manufacturing process of cheese, 

cheese spread. Manufacture of butter and 

ghee. Condensed and evaporated milk: Dry 

milk products Methods of drying milk 

(Drum-Spray drying), instant nonfat dry 

milk. Frozen products: Kulfi, softy, ice 

cream. 

Understand the manufacturing process of 

cheese, butter and ghee and different 

methods of drying of milk. 



Unit 

IV 

Plant layout, Cleaning and sanitizing of 

dairy equipment and plant. 

 

Maintenance of sanitation and treatment of 

industry effluents. 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl 

no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A H

A 

T 

1 Introduction 1   1 1     3    3 

2 Handling, transportation 

and reception of milk, 

grading of milk 

2 1 2 5   2  2 4    4 

3 Physico-Chemical 

properties of milk 

1 1  2 2  2  2   3  3 

4 Fluid milk processing 1  1 2 2  2  2   4  4 

5 Effects of 

homogenization 

2 1  3   2  2 3  2  5 

6 LTLT and HTST 1 2  3 2  2  2 4  2  6 

7 Manufacturing process of 

milk products 

1   1      2    2 

8 Methods of drying milk 2   2        4  4 

9 Plant layout 1   1        2  2 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

********************** 

 

 

 

 

 

 

 

 



Course Title: -PROFESSIONALPRACTICE-III 

Course Code: -FD-510     L - T – P: 1 – 0 – 2:02 

Total marks: 50      Practical: 17/50  

1. Rationale of the Subject/ Courses: -  

To develop general confidence, ability to communicate and attitude, in addition to basic technological 

concepts through Industrial visits, expert lectures, seminars on technical topics and group discussion. 

2. Aim  

 Student will be able to:  

• Acquire information from different sources.  

• Prepare notes for given topic.  

• Present given topic in a seminar.  

• Interact with peers to share thoughts.  

•  Prepare a report on industrial visit, expert lecture 

CO-1: Industrial and site visit 

• Visit of a Dairy Processing Industry and report of the same should be submitted by individual 

student. 

CO-2: Guest lectures Lectures by professional or industrial expert or Student seminars based on 

information search to be organized from any two the following areas: 

• Entrepreneurship.  

•  Self-motivation and career counselling.  

• How to face interview. 

• Group Discussions. 

•  Any other relevant topic related to Food Processing industries. 

CO-3: Information search Information search can be done through manufacturer’s catalogue, websites, 

magazines, books etc. and submit a report any one topic. Following topics are suggested 

• Job opportunities in different organization.  

•  Scope for further higher studies 

•  New product development. 

•  Any other topic suggested by teacher. 

CO-4: Student activities and seminarThe Students in a group of 3 to 4 will be provided an emerging 

engineering topic for literature survey from internet and other media. Based on input s on topics 

students will prepare a report an submit the sample for evaluation after due presentation  



3. Teaching Scheme (in hours/week                   Total contact hours : 90 hrs. 

Lecture Tutorial Practical Total 

1  2 3 

 

4. Examination Scheme: - 

Theory Pass 

marks ( 

ESE+SS) 

Practical Pass 

marks ( 

PT+PA) 

Total 

marks ( 

PT+ PA) 

Credit 

ESE Sessional (SS)  PT PA  

17/50 

 

50 

 

2 TA HA 25 25 

--- --- --- 

 

 

 

 

 

 

 

 

 

 

 

 

 



ELECTIVE COURSES 

Course Title: FERMENTED AND NON-FERMENTED BEVERAGES 

 

Code: FD – 604     L – T – P: 3 – 0 – 0: 03 
Total Marks: 100      Theory: 33/100 

1. Aim of the course: 

• To learn about the different types of beverages and its ingredients. 

• To learn how to processed non-alcoholic beverage and its ingredients. 

• To learn about the equipment and machineries for carbonated beverage. 

• To learn how to processed alcoholic beverage and its ingredients. 

• To learn about the equipment and machineries for carbonated beverage. 

• To learn about packaging and storage of different beverages.        

2. Course Outcome: 

On completion of the course, students will be able to 

1. Understand the different physical and chemical properties of ingredients like sweeteners, 

emulsifier etc. used in beverages. 

2. Able to understand different sources and properties of raw materials. 

3. Understand the working principle of machineries and equipment’s used for non-alcoholic and 

alcoholic processing.  

4. Able to use of proper packaging materials, methods and storage of beverages. 

5. Able to implement the maintenance of sanitation and treatment of industry effluents. 

3. Teaching scheme (in hours): 

                        Teaching scheme(in hours) 

Lectures Tutorial practical      Total (per week) 

      3 0       0       3   

 

 



 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

--- 

 

100 

 

3 

TA HA -- -- 

70 10 20 

 

5. Detailed Course Content 

Code:FD – 604      L – T – P: 3 – 0 – 0: 03 

Full marks: 100        Theory: 33/100 

Unit I Introductionand ingredients: Scope and status of beverages in North East region and in 

India. Definition of beverage, study of ingredients like sweeteners, emulsifier, colouring 

agent, flavouring agent, stabilizer. 

Unit II Technology for non-alcoholic beverages: Raw materials and handling. Equipment and 

machinery for carbonated beverages, water treatment, syrup preparation, containers and 

closures, handling of empty containers and cleaning, carbonation, filling, inspection and 

quality control. 

Unit III Technology for non-carbonated beverages: Raw materials quality and handling. 

Technology, specification, equipment and machinery for instant tea and coffee, fruit 

juice-based beverages, milk and whey-based beverages.  

Unit IV Technology for alcoholic beverages: Raw materials quality and handling. Technology, 

equipment and machinery for Wine, Beer, Whiskey, Brandy and Rum. Cereal 

Fermentation.  

Unit V Packaging and storage of different beverages. Sanitation in beverage industry. Waste 

utilization of beverage industries. 

 

 

 



 

Units Topics ILO 

  Upon completion of the subject, students 

should be able to  

Unit I Introduction and ingredients of 

beverages. 

• Would learn the different physical and 

chemical properties of ingredients like 

sweeteners, emulsifier etc. used in 

beverages. 

Unit 

II 

Processing of non-alcoholic 

beverages. 

1. Able to understand different sources and 

properties of raw materials. 

2. Working principle of machineries and 

equipment’s used for processing.  

3. Maintaining the quality and storage 

condition. 

Unit 

III 

Processing of alcoholic beverages. 1. Preparation of different alcoholic beverages. 

2. Conditions for processing and working 

principle of equipment and machineries. 

Unit 

IV 

Packaging and storage of different 

beverages. 

1. Use of proper packaging materials, methods 

and storage of beverages.  

2. Maintenance of sanitation and treatment of 

industry effluents. 

 

6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl no. 

 

 

Topics 

Objective type Short   answer 

Type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introductionand 

ingredients of 

beverages 

1   1 1     3    3 

2 Processing of non-

alcoholic beverages 

2 1 2 5   2  2 4    4 

3 Machineries for non- 

alcoholic beverages 

for production 

1 1  2 2  2  2   3  3 

4 Processing of 

alcoholic beverages 

1  1 2 2  2  2   4  4 



5 Instruments and 

machineries used for 

processing 

2 1  3   2  2 3  2  5 

6 Conditions for 

processing 

1 2  3 2  2  2 4  2  6 

7 Maintenance of 

sanitation 

1   1      2    2 

8 Effluent treatment 

plants 

2   2        4  4 

9 Packaging methods 1   1        2  2 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total. 

Reference Books: 

Sl. 

No. 

Author, Publisher & Address Edition, Year of 

Publication 

Title 

1 David Quain& Chris Boulton. 2006 Brewing Yeast and 

Fermentation. 

2 George J., Brewers Publications. 2000 Principles of Brewing 

Sciences. 

3 Whitaker et. al. Butterworth-

Heinemann. 

1999 Principles of 

Fermentation 

Technology. 

 

 

                                          *************************** 

 

 

 

 

 

 

 

 



 

Course Title: Bakery & Confectionary Technology 

 

Code: FD – 605     L – T – P: 3 – 0 – 0: 03 

      Total Marks: 100      Theory: 33/100 

 

1. Aim of the course: 

1. To know the status of bakery and confectionary industry in North East region and in India. 

2. To learn the technologies behind bakery and confectionary products. 

3. To acquaint with the preparation of various bakery, sugar and chocolate confectionary 

products, their quality control, control of processing parameters and handling of equipment. 

4. To learn about the machinery involved in manufacture of bakery, sugar and chocolate 

confectionary products. 

5. To learn about the packaging and quality maintenance of the products.  

 

2. Course Outcome: 

On completion of the course, students will be able to 

6. Understand the importance and role of various ingredients used in bakery and confectionary 

products.  

7. Understand the different methods of bread and cake making and their formulations. 

8. Understand the different types of biscuits, cookies and their methods of manufacturing. 

9. Understand the different types of sugar confectionary products and their process.  

10. Understand the process of cocoa processing and chocolate manufacturing. 

3. Teaching scheme (in hours): 

Teaching scheme (in hours) 

Lectures Tutorial Tutorial Total 

(per week) 

3 0 0 3 

 



 

4. Examination Scheme:   

Theory Pass marks 

(ESE+SS) 

Practical Pass 
marks 

(PT+PA) 

Total marks 

(Th+ Pr) 

Credit 

ESE Sessional 

(SS) 

 

33/100   

   PT PA  

--- 

 

100 

 

3 

TA HA -- -- 

70 10 20 

 

5. Detailed Course Content 

Unit I : Introduction: Status and scope of Bakery and confectionary industries in North East  region      

and    in India. Ingredients for Bakery and confectionary industry and their role in baking and techniques. 

Quality, handling and storage of raw materials.  

Unit II: Unit operations: Different unit operations involved in bakery and confectionary industry. 

Machinery and their mechanism. 

Unit III:    Manufacturing of different bakery products. Packaging of bakery and confectionary products. 

Packaging materials and machineries. Quality parameters of finished bakery and 

confectionary products. 

Unit IV: Confectionary Technology Definition of Confectionary, Icing Technology, wafer 

manufacture, Fondant and Fudge Manufacture of chocolate, production of chocolate mass, chocolate 

candy, chocolate based confectionary product, Milk based confectionary products, Different Sugar 

boiled stage, Sugar confectionaries, Sweet candy. Government licensing policy. PFA specification of 

these raw materials. 

Reference Books: 

Sl. 

No. 

Author, Publisher & Address Edition, Year 

of Publication 

Title 

1 Matz, CBS, New Delhi. 2003 Bakery Engineering and 

Technology Vol. I & II. 

2 Kent, CBS. 1994 Cereal Technology. 



3 Pomeranz, AMERICAN ASSN 

OF CEREAL CHEMIST. 

1988 Wheat Chemistry & Technology. 

 

Units Topics ILO 

  Upon completion of the subject, students should 

be able to  

Unit I Introduction: Ingredients for 

Bakery and Confectionary industry 

and their role in baking and 

techniques. Quality, handling and 

storage of raw materials. 

Understand the techniques and role of various 

ingredients used in baking, their quality control, 

and control of processing parameters and 

handling of equipment. 

Unit 

II 

Unit operations: Different unit 

operations involved in bakery and 

confectionary industry. Machinery 

and their mechanism. 

Understand the different unit operations involved 

in bakery and confectionary industry. 

 

Unit 

III 

Products: Manufacturing of 

different bakery products. 

Packaging of bakery and 

confectionary products. Packaging 

materials and machineries. Quality 

parameters of finished bakery and 

confectionary products. 

Understand the machinery involved in 

manufacture and packaging of bakery, sugar and 

confectionary products. 

Understand the quality parameters of finished 

bakery and confectionary products. 

Unit 

IV 

Confectionary Technology: 

Manufacture of chocolate, 

production of chocolate mass, 

chocolate candy, chocolate based 

confectionary product, Milk based 

confectionary products, Different 

Sugar boiled stage, Sugar 

confectionaries, Sweet candy. 

Government licensing policy. PFA 

specification of these raw 

materials. 

Understand the production and manufacturing 

process of cocoa and chocolate based 

confectionary products, milk based confectionary 

products. 

 

 

 



6. DETAILED TABLE OF SPECIFICATIONS FOR THEORY 

 

Sl no. 

 

 

Topics 

Objective type Short   answer 

type 

 Essay type 

K C A T K C A HA T K C A HA T 

1 Introduction 1   1 1     3    3 

2 Role of various 

ingredients used in 

baking 

2 1 2 5   2  2 4    4 

3 Quality, handling and 

storage of raw 

materials 

1 1  2 2  2  2   3  3 

4 Unit operations 

involved in bakery 

and confectionary 

industry 

1  1 2 2  2  2   4  4 

5 Manufacturing of 

different bakery 

products 

2 1  3   2  2 3  2  5 

6 Packaging materials 

and machineries 

1 2  3 2  2  2 4  2  6 

7 Confectionary 

Technology 

1   1      2    2 

8 Milk based 

confectionary 

products 

2   2        4  4 

9 PFA 1   1        2  2 

 

K = Knowledge, C= Comprehension, A = Application, HA = Higher than Application, T=Total 

**********00000********** 

 

 

 


